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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) are worldwide federations of national standards bodies (ISO member bodies and IEC
national committees). The work of preparing International Standards is normally carried out through
ISO and IEC 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, governmental and non-governmental, in liaison with ISO or IEC, also take part in the
work. [SO collaborates closely with IEC on all matters of electrotechnical standardization.

art 2.

Draft Guidep adopted by the responsible Committee or Group are circulated to the member®odigs for
voting. Publlication as a Guide requires approval by at least 75 % of the member bodies casting a vgte.

Attention is|drawn to the possibility that some of the elements of this document may_ be‘the subjgct of
patent rightfs. ISO and IEC shall not be held responsible for identifying any or all such'patent rights

ISO/IEC Guide 51 was prepared by a Joint Working Group of the ISO Committee on Consumer Policy
(COPOLCO) pnd the IEC Advisory Committee on Safety (ACOS). This third edition cancels and repjaces
the second ¢dition (ISO/IEC Guide 51:1999) which has been technically revised.

The main cHanges compared with the second edition are as follows:

— strengthened focus on risk reduction in the overall risk assessment process, including reyised
Figure 2;

— replacement of the term “harmful event” with the terin “hazardous event”;
— updatinlg of terms used in the context of consumepsafety;

— revision of Figure 3 to specify the risk reduction steps in greater detail;

— additioI of a new Introduction providingsmore background information;
— addition of specific provisions and réferences relative to vulnerable consumers;
— revision of Clause 2 (Normativé references) and the Bibliography;

— reorgarlization and consolidation of the content in Clauses 6 and 7.

iv © ISO/IEC 2014 - All rights reserved
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roduction

Work on standards deals with safety aspects in many different forms across a wide range of technologies
and for most products, processes, services and systems (referred to as “products and systems” in this
Guide). The increasing complexity of products and systems entering the market makes it necessary to
place a high priority on consideration of safety aspects.

This Guide provides practical guidance to drafters of standards to assist them in including safety aspects
in standards. The underlying principles of this Guide can also be used wherever safety aspects require
consideration, and as a useful reference for other stakeholders such as designers, manufacturers, service
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hpproach described in this Guide aims at reducing risk that can arise in the use ‘of

n, production, distribution, use (including maintenance) and destruction or.disposal
stems. The complete life cycle of a product or system (including both the intended
nably foreseeable misuse) is considered, whether the product or systemiSintended to b,
place, in the household environment, or for recreational activities. The’goal is to achie
for people, property and the environment, and to minimize adverse effects on the envi

rds can pose different safety problems and can vary significantly depending on the

ct or system is used. Whereas it is possible to controlrisk's to a greater extent in the
might not be the situation in the home environment or when vulnerable consumers use
stem. Consequently, this Guide might need to be supplemented by other publications fd

Guide is intended to be applicable to the drafting of all new standards and to existing {
next revision.

mportant to distinguish the respectiveroles of quality and of safety. However, it might &
nsider quality requirements in standards to ensure that the safety requirements are

1 The term “standard” iised throughout this Guide includes international standar
[fications, publicly available'specifications, technical reports and guides.
2 Standards can deal exclusively with safety aspects or can include clauses specific to safe

3 Unless otherwise stated, when the term “committee” is used in this Guide, it refers
hittees, subcommittees or working groups of both ISO and IEC.

5 of interest or users. An indicative list of such publications appears in the Bibliography.
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Safety aspects — Guidelines for their inclusion in
standards

1 Scope

This Guide provides requirements and recommendations for the drafters of standards for the inclusion

of safety aspects Im Stanmdards. [t 15 appiicabie to any satety aSpect Terated to PeopIE, Pro]

environment, or to a combination of these.

NOTE1  For example, it can be applicable to people only, or to people and property, or to-people,

the ehvironment.

NOTE 2  The term “products and systems” used throughout this Guide includes. products, proce

and slystems.

NOTHE 3  Safety aspects can also be applicable to long-term health consequences.

2 Normative references

There are no normative references.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31
harm
injurly or damage to the health of people, or damage to property or the environment

3.2
hazard
potential source of harm (3.1}

3.3
hazgrdous event
evenf that can cause harm (3.1)

3.4
hazardoussituation

circymstance in which people, property or the environment is/are exposed to one or more A

perty or the

property and

ses, services

azards (3.2)

3.5
inherently safe design

measures taken to eliminate hazards (3.2) and/or to reduce risks (3.9) by changing the design or

operating characteristics of the product or system

3.6
intended use

use in accordance with information provided with a product or system, or, in the absence of such

information, by generally understood patterns of usage

© ISO/IEC 2014 - All rights reserved
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3.7

reasonably foreseeable misuse

use of a product or system in a way not intended by the supplier, but which can result from readily
predictable human behaviour

Note 1 to entry: Readily predictable human behaviour includes the behaviour of all types of users, e.g. the elderly,
children and persons with disabilities. For more information, see ISO 10377.

Note 2 to entry: In the context of consumer safety, the term “reasonably foreseeable use” is increasingly used as a
synonym for both “intended use (3.6)” and “reasonably foreseeable misuse.”

3.8
residual rigk
risk (3.9) remaining after risk reduction measures (3.13) have been implemented

3.9
risk
combination of the probability of occurrence of harm (3.1) and the severity of that harm

Note 1 to entry: The probability of occurrence includes the exposure to a hazardous situgtion (3.4), the occurfence
of a hazardous event (3.3) and the possibility to avoid or limit the harm.

3.10
risk analysjfs
systematic yise of available information to identify hazards (3.2) and te estimate the risk (3.9)

3.11
risk assessment
overall prodess comprising a risk analysis (3.10) and a riskevaluation (3.11)

3.12
risk evaluagion
procedure Hased on the risk analysis (3.10) to determine whether tolerable risk (3.15) has been excefeded

3.13
risk reduction measure

protective measure

action or m¢ans to eliminate hazards (3.2) or reduce risks (3.9)

EXAMPLE Inherently safe design (3.5); protective devices; personal protective equipment; informatign for
use and instqllation; organizatiohyof work; training; application of equipment; supervision.

3.14
safety
freedom frojm risk (8.9) which is not tolerable

3.15
tolerable risk
level of risk (3.9) that is accepted in a given context based on the current values of society

Note 1 to entry: For the purposes of this Guide, the terms “acceptable risk” and “tolerable risk” are considered to
be synonymous.

3.16

vulnerable consumer

consumer at greater risk (3.9) of harm (3.1) from products or systems, due to age, level of literacy,
physical or mental condition or limitations, or inability to access product safety (3.14) information

2 © ISO/IEC 2014 - All rights reserved
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4 Use of the terms “safety” and “safe”

4.1

The term “safe” is often understood by the general public as the state of being protected from
all hazards. However, this is a misunderstanding: “safe” is rather the state of being protected from
recognized hazards that are likely to cause harm. Some level of risk is inherent in products or systems
(see 3.14).

4.2 The use of the terms “safety” and “safe” as descriptive adjectives should be avoided when they
convey no useful extra information. In addition, they are likely to be misinterpreted as an assurance of
freedom from risk.

The
indid

EXAMPLES

impe

5
The

]

1

b)

The

recommended approach is to replace, wherever possible, the terms “safety” and fs3
ation of the objective.

», o«

“Protective helmet” instead of “safety helmet”; “protective impedance dewice” instg
slip resistant floor-covering” instead of “safe floor-covering”.

n, «
’

Hance

Elements of risk
risk associated with a particular hazardous situation depends afr the following elemen
he severity of harm that can result from the considered hazard;

he probability of occurrence of that harm, which is a fufiction of:

1~ the exposure to the hazard;

the occurrence of a hazardous event;

1+ the possibilities of avoiding or limitingthe harm.

tlements of risk are shown in Figure 1

fe” with an

ad of “safety

[S:

PROBABILITY OF OCCURRENCEH
of that harm

SEVERITY L xposure to @
RISK OF HARM azardous situation
is a
related fungpon that can and
to the result the occurrence of a
considered from the hazardous event
hazard considered
hazard
the possibility to avoid
or limit the harm

Figure 1 — Elements of risk
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6 Achieving tolerable risk

6.1 Iterative process of risk assessment and risk reduction

The iterative process of risk assessment and risk reduction for each hazard is essential in achieving
tolerable risk. The critical issue for drafters of standards to address, as a product or system goes through
the supply chain from development to disposal, is to determine whether the iterative process of risk
assessment is assumed by:

— the standards drafting committee, to perform the risk assessment for specific and known hazards
(e.g. a product-specific standard that is used to demonstrate regulatory compliance); or

— the standard readers/users, to perform the risk assessment (e.g. manufacturer/suppliec’of the
product or system) for hazards that they identify (e.g. based on ISO 12100 or ISO 14971y,

The following procedure should be used to reduce risks to a tolerable level (see Figure 2):

a) identify] the likely users for the product or system, including vulnerable consumers and others
affected by the product;

b) identify]the intended use, and assess the reasonably foreseeable misusé€,of the product or systlem;

c) identify each hazard (including reasonably foreseeable hazardous.situations and events) arjising
in the sfages and conditions for the use of the product or systemy.including installation, opergtion,
maintenance, repair and destruction/disposal;

d) estimate and evaluate the risk to the affected user group arising from the hazard(s) ident|fied:
considefation should be given to products or systems uséd by different user groups; evaluation can
also be made by comparison with similar products orsystems;

e) iftheriskis not tolerable, reduce the risk until ithecomes tolerable.

Figure 2 shqws the iterative process of risk assessment and risk reduction.

4 © ISO/IEC 2014 - All rights reserved
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[ Start J
!

Identify user, intended use Risk Risk
and reasonably foreseeable analysis* assessment
only misuse
relevant if v
tolerable
risk cannot Hazard identification
be achieved
by risk
reduction.
Estimation of risk

!

Evaluation of risk

* See Figure 1

Is the risk tolerable? Yes —

No
v

A

Risk reduction

A4
Estimation of risk

Evaluation of risk

No

Residual risk
tolerable?

Validation and documentation

A

[ Complete ]

Figure 2 — Iterative process of risk assessment and risk reduction

6.2 Tolerable risk

6.2.1 All products and systems include hazards and, therefore, some level of residual risk. However, the
risk associated with those hazards should be reduced to a tolerable level. Safety (as defined in 3.14) is
achieved by reducing risk to a tolerable level, which is defined in this Guide as tolerable risk. The purpose
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https://iecnorm.com/api/?name=ac0a4dba0a4af5a47c5fb2f487481640

ISO/IEC GUIDE 51:2014(E)

of determining the tolerable risk for a specific hazardous event is to state what is deemed acceptable with
respect to both components of risk (see Figure 1).

Tolerable risk can be determined by:

the current values of society;
the search for an optimal balance between the ideal of absolute safety and what is achievable;
the demands to be met by a product or system;

factors such as suitability for purpose and cost effectiveness.

6.2.2 It fo]lows that there is aneed to review the tolerable level, in particular when developments;

in technolog
risk related

NOTE
depending o
in and aroun
occupational
might not oc(

The factors involved in reducing the overall risk to a level below the tolerable riskwvary signifig

y and in knowledge, can lead to economically feasible improvements to attain the\unini
to the use of a product or system.

whether the product or system is used in the workplace, in a public environment or by a cons
 the home. In many cases, it is possible to control risks to a greater extent in.the workplace thi
training, protective procedures and equipment that workers are required-to use. In contrast
ur in a home or public environment.

both
mum

antly
umer
ough
, this

6.2.3 Dralffters of standards shall consider safety aspects for the intended use and the reasonably

foreseeable
risk level.

misuse of products and systems, and apply risk reductioniimeasures to achieve a tole

6.2.4 Dra
if they are

population.
be given for
to understa

6.2.5 To many suppliers, it might seem that the end user does not use the product for its inte

purposeori
in the desig

6.3 Risk

6.3.1 Draffters of standards,should specify risk reduction measures to achieve a tolerable risk lev

the product

Standards incorporatingsafety aspects should provide guidance on achieving tolerable risk.

NOTE1 D
intuitively af
iteration and

ters of standards shall also consider reasonably fareseeable uses of the product which,
t intended uses, are readily predictable based ‘en the collective experience of the end
[n particular, when determining the risk posedby consumer products, consideration sh

hd the hazard or the associated risk.

h the manner intended. However, predictable, known human behaviour should be consid
 process.

reduction

b OI' systems corcerned.

iring the.preliminary design of a product or a system, inherently safe design measures are us
plied. Therefore, the risk evaluation for some hazards might lead to a positive outcome at thg
nofurther risk reduction is required.

Fable

even
user
ould

products that are intended for, or are used by, vulnerable consumers who are often uable

nded
ered

b] for

ually
first

NOTE 2

other vulnerable consumers, such as older persons or persons with disabilities.

ISO/IEC Guide 50 gives guidance on the needs of children and ISO/IEC Guide 71 covers the needs of

6.3.2 Where hazards or hazardous situations with multiple risks have been identified, care should be
taken to preventrisk reduction measures chosen to reduce one risk from resulting in another intolerable
risk.

6.3.3 If there is more than one option for risk reduction given in a safety standard, the standard
should clearly show how to determine the most appropriate method of reducing risk to a tolerable level,
applying the principles of a risk assessment.

6.3.4 Figure 3 shows the principle of risk reduction by applying the “three-step method” at the design
phase and additional measures at the use phase.

© ISO/IEC 2014 - All rights reserved
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Risk assessment

(Based on defined limits of the assessment, intended use, and
reasonably foreseeable misuse of a product)

Risk reduction measures taken during design

[
‘ Step 1: Inherently safe design

Step 2: Guards and protective
devices

Step 3: Information for use a

Design e on the product or its
packaging

7 . . @l
o  warning signs, signals & >4
o warning devices .(/

\
e in the instructions for us%o\
including information
training (where neceée

s\\?‘ Residual risk after
measures applied

Risk remaining (§§ﬁual risk) after design® Y supelier

\\Q)
o
ditional protective devices
e P
l\v
O —
5 raining
§,§ [ ~
O 1—
Use Organization of work, application of
j‘% equipment and supervision
C)éo Personal protective equipment

NS

Residual risk af
all protective

measures have
been applied

Key
a  Seealso 7.4.2.

b An example is the risk remaining in a product or a system when supplied to a customer, or in a structural
feature, after installation.

Figure 3 — Risk reduction: combination of efforts at design and use phase

6.3.5 When reducing risks, the order of priority shall be as follows:

© ISO/IEC 2014 - All rights reserved 7
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a) inherently safe design;
b) guards and protective devices;
c) information for end users (see 7.4.2).

Inherently safe design measures are the first and most important step in the risk reduction process.
This is because protective measures inherent to the characteristics of the product or system are likely to
remain effective, whereas experience has shown that even well-designed guards and protective devices
can fail or be violated, and information for use might not be followed.

Guards and protective devices shall be used whenever an inherently safe design measure does not
reasonably make it possible either to remove hazards or to sufficiently reduce risks. Complemeftary
protective mheasures involving additional equipment (e.g. emergency stop equipment) might have fo be
implemente(.

The end us

provided byj

application

6.4 Valid

Standards s

br has a role to play in the risk reduction procedure by complying with the inform
the designer/supplier. However, information for use shall not be a substitute for the co
bf inherently safe design measures, guards or complementary protective measures.

hAtion

hould include guidance to validate the implemented risk reduction measures, including

— their effectiveness, e.g. test methods;

— the risk|assessment procedure that has been followed;

— the dociimentation of the outcome of the risk assessment.
7 Safety|aspects in standards

7.1 Typep of safety standard

Close coord
different pr
use of a str

to specific g

structure is

farasp

group s
family

bducts and systems, in order to achieve a coherent approach to the reduction of risk
ictured approach is recommended to ensure that each specialized standard is restr
spects and makes réference to wider-ranging standards for all other relevant aspects
built on the following types of standard:

basic sdfety standard;comprising fundamental concepts, principles and requirements with re
to genel

al safety @spects applicable to a wide range of products and systems;

pfety standard, comprising safety aspects applicable to several products or systems
f similar products or systems, dealt with by more than one committee, making referen

htion
'rect

e

nation is necessary within and among committees responsible for preparing standardls on

The
cted
The

gard

or a
Ce, as

pssible, to basic safety standards;

product safety standard, comprising safety aspects for a specific product or system, or a family of

products or systems, within the scope of a single committee, making reference, as far as possible, to
basic safety standards and group safety standards;

reference as far as possible to basic safety standards and group safety standards.

standards containing safety aspects, but which do not deal exclusively with safety aspects, making

NOTE1 SeeIEC Guide 104 for a structured approach in the fields of electrical and electronic engineering.
NOTE 2  See ISO Guide 78 for a structured approach in the field of machinery.
NOTE 3  See ISO/IEC Guide 50 and ISO/IEC Guide 71 for a structured approach to the safety of children and

vulnerable consumers.
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Analysis of proposed new standards

Every proposal for preparing or revising a standard on aspects of safety should identify what needs
to be included in the standard and for whom it is intended. This is usually achieved by answering the
following questions.

a) To whom is the standard addressed?

— Who is going to apply the standard and how?

— Who and/or what will be affected by the standard?

b)

c

7.3

1+ What do those applying and/or affected by the standard require from it?
1— Who will be affected by the standard, including a possible environmental impact?

1- What do those affected by the standard require from it?

What is the type of the standard? Is it to become:

1~ abasic safety standard;
1~ agroup safety standard;
1 aproduct safety standard; or

1- astandard containing safety aspects?

What is the purpose of the standard?

1 Will aspects relating to safety arise?
1 Will the standard be used for testing?

1 Will the standard serve as a basisfor conformity assessment?

Preparatory work

7.3.

Work on a standard starts with the identification of all the safety aspects to be cov

stage, it is essential to gathet-all relevant information (e.g. accident data, research reports

outlipe should then beprepared which will serve as a basis for the standard. Expertise 1

bred. At this
. A detailed
hat reflects

the knowledge required to develop the standard needs to be assembled within the cominittee. Such
knowledge includesyfor example, the following:

etailed werking knowledge of the product or system;

equirements and guidelines from various origins, both general and specific to the standard

evelopment;

— human behaviour studies and anthropometric data;

— injury/incident data of defects, and the recall history of the product or system;

— knowledge of the potential health and environmental effects of the product or system;

— feedback based on experience of end users of the product or system;

— knowledge of the potential risk reduction measures (protective measures);

— knowledge of the implications of possible future developments of the product or system;

— industry standards and guidelines;

— bestavailable expertise and scientific advice from relevant stakeholders;

© ISO/IEC 2014 - All rights reserved
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— legal requirements.
NOTE1 More details are given in the ISO/IEC Directives, Part 2.

NOTE 2 The absence of an incident history, a small number of accidents or low severity of injury does not
necessarily imply a low risk.

7.3.2 Once the principle content of the standard has been established, the following safety aspects
should be considered (not all of these might be relevant to a given standard):

— intended use and reasonably foreseeable misuse;

— ability gfa product or SySTem to perform Under expected conditions of Use;

— environmental compatibility (e.g. considering electromagnetic, mechanical and \climatic
phenonjena);

— ergonolpic factors;

— legal refjuirements;

— existing relevant standards;

— availability and/or reliability of risk reduction measures;

— servicegbility (including “service maintenance”, such as ease of.access to serviceable items anfl the
method|of refuelling/lubrication);

— maintenmance and care;

— durability and dependability of protective means;

— disposapility (including any relevant instructions);

— special heeds of end users of the product ogsystem (e.g. obvious as opposed to unseen);
— failure ¢haracteristics;

— markings, information, labelling;

— assembly instructions;

— safety ipstructions.
7.4 Drafting

7.4.1 General

The rules apdwrecommendations given below apply to the drafting of documents intended to be¢ome
safety standards and, whenever applicable, to the inclusion of safety aspects in other standards. They
are more specific, being either additional or complementary, than those contained in the ISO/IEC
Directives, Part 2.

Drafters of standards should be familiar with hazards and hazardous situations associated with the
product or system that is the subject of the standard. They should consider including a list of the known
hazards and/or hazardous situations common for the particular product or system (e.g. in the form of
an annex).

The standard should contain, whenever possible, those requirements important in eliminating hazards
or in otherwise reducing risks. These requirements should be expressed in terms of risk reduction
measures (protective measures), which should be verifiable as specified in the standard.

10 © ISO/IEC 2014 - All rights reserved
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Special consideration should be given to products that are used by, or are intended for use by, children
and vulnerable consumers, who are often unable to understand the risks involved.

Requirements for risk reduction measures (protective measures) should:

a) belaid down in precise and clearly understandable language;

b) be technically correct.

Standards should contain clear and complete statements specifying methods for verifying that the
requirements have been met.

Whe

e performance-based risk reduction measures are prescribed by the standard, the,rq

shou{d include:

dq

h list of the risks to be controlled;

lear performance requirements for each control measure;

— dletailed verification methods for determining compliance with the performance requi

NOTI
to sa

1 Itis advisable to express risk reduction requirements in terms ofweérifiable performanc
fety, using performance characteristics (parameters) together with their values (e.g. a requ

quirements

‘fements.

e with regard
red stopping

distapce of x metres for a mobile machine with a travelling speed of 20’ km/h as characteristic for{the required
perfdrmance of the braking system), rather than merely design descriptive characteristics.

NOTE 2  Itisadvisable to minimize the use of subjective terms 6F words unless they are defined in fhe standard.
The ptandards drafting committee should consider«reating a brief history or rationale fpr decisions
taken in the development of the standard.

7.4.2 Information for use

7.4.4.1 Type of information

The standard should specify all infermation necessary for intended use to be provided to persons
involved with the product or system (e.g. purchasers, installers, testing technicians, enfl users and
servjce personnel).

In the case of products and.systems, the standard should clearly indicate what safety-related finformation
needs to be:

isplayed on the product itself and/or on its packaging;
ade clearly visible at the point of sale; or

ivef1 in the instruction manual(s), e.g. for installation, use, maintenance and disposal
nclude information on the necessity of training or personal protective equipment.

this should

Where working practices will significantly reduce the risks if followed by the persons involved, the
information should describe appropriate working practices. Where the safety of a product or system
depends to a considerable degree upon appropriate working practices, and where these practices are
not self-evident, a marking referring to the instruction manual(s) should be specified as a minimum.

Unnecessary information should be avoided, because it tends to decrease the value of the safety-related
information that is essential for the use of the product.

Markings and symbols (if suitable symbols exist) should be specified in accordance with International
Standards (e.g. ISO 7000, IEC 60417 and ISO 3864).

NOTE See the ISO/IEC Directives, Part 2, 2011, 6.3.7.2.
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