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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

nationa

| 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

commit
organiz
work. I§

tee has been established has the right to be represented on that committee. International
ations, governmental and non-governmental, in liaison with ISO or IEC, also take part in the
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—  strd
Fig
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— rev
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— Trev

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

CcoOTTTOrD o Tt e O tTroo T

fional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

lides adopted by the responsible Committee or Group are circulated to the member, bodies fof
Publication as a Guide requires approval by at least 75 % of the member bodies casting a vote.

n is drawn to the possibility that some of the elements of this document may bethe subject of
ights. ISO and IEC shall not be held responsible for identifying any or all such_patent rights.

<

Guide 51 was prepared by a Joint Working Group of the ISO Committee on Consumer Policy
CO) and the IEC Advisory Committee on Safety (ACOS). This third edition cancels and replace$
nd edition (ISO/IEC Guide 51:1999) which has been technically revised.

n changes compared with the second edition are as follows:

bngthened focus on risk reduction in the overall risk assessment process, including revised
ire 2;

lacement of the term “harmful event” with the term,“hazardous event”;
ating of terms used in the context of consumensdfety;

ision of Figure 3 to specify the risk reductign steps in greater detail;

ition of a new Introduction providing more background information;

ition of specific provisions and reférences relative to vulnerable consumers;

jsion of Clause 2 (Normative.references) and the Bibliography;

iv
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Introduction

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 standard he underlying principles of this Guide can also be used wherever safety aspects require

¢onsideration, and as a useful reference for other stakeholders such as designers, manufacturers|service
providers, policy makers and regulators.

he approach described in this Guide aims at reducing risk that can arise in the use of products or
$ystems, including use by vulnerable consumers. This Guide aims to reduce the risk-arising from the
dlesign, production, distribution, use (including maintenance) and destruction or:disposal of products
or systems. The complete life cycle of a product or system (including both the'intended use pnd the
easonably foreseeable misuse) is considered, whether the product or system isintended to be us¢d in the
forkplace, in the household environment, or for recreational activities. The/goal is to achieve tplerable
isk for people, property and the environment, and to minimize adverse\effects on the environment.

azards can pose different safety problems and can vary significantly depending on the end| user of
a product or system, including the integrity of control mechanisms, and the environment in which a
product or system is used. Whereas it is possible to control£isKs to a greater extent in the wofkplace,
this might not be the situation in the home environment or‘when vulnerable consumers use the product
or system. Consequently, this Guide might need to be supplemented by other publications for pafrticular
ields of interest or users. An indicative list of such publications appears in the Bibliography.

his Guide is intended to be applicable to the drafting of all new standards and to existing stanglards at
their next revision.

tis important to distinguish the respective\roles of quality and of safety. However, it might be ngcessary
o consider quality requirements in standards to ensure that the safety requirements are congistently
et.

NOTE1 The term “standard” uséd throughout this Guide includes international standards, tlechnical
gpecifications, publicly available specifications, technical reports and guides.

NOTE 2  Standards can dealexclusively with safety aspects or can include clauses specific to safety.

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

© ISO/IEC 2014 - All rights reserved \%
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Safety aspects — Guidelines for their inclusion in
standards

1 Scope

his Guide provides requirements and recommendations for the drafters of standards for the i]llclusion

f safety aspects in standards. It is applicable to any safety aspect related to people, propert
nvironment, or to a combination of these.

OTE1 For example, it can be applicable to people only, or to people and property, or to.people, prop|
he environment.

OTE2  The term “products and systems” used throughout this Guide includes products, processes,
nd systems.

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

Normative references

here are no normative references.

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

a
arm
njury or damage to the health of pedple, or damage to property or the environment

2
azard
otential source of harm (3-1)

3
azardous event
vent that can catise harm (3.1)

4
azardous situation
ircumstance in which people, property or the environment is/are exposed to one or more hazaj

5

y or the

erty and

services

ds (3.2)

»nhprnnﬂy safe dncign

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
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
residugl risk
risk (3.9) remaining after risk reduction measures (3.13) have been implemented

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

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

3.10
risk anplysis
systemdtic use of available information to identify hazards (3.2) andto estimate the risk (3.9)

3.11
risk as§essment
overall process comprising a risk analysis (3.10) and a risk evaluation (3.11)

3.12
risk evaluation
procedyre based on the risk analysis (3.10) to determine whether tolerable risk (3.15) has been exceeded

3.13
risk regluction measure

proteciive measure

action dr means to eliminate hazard$:(3.2) or reduce risks (3.9)

EXAMPIE Inherently safe design-(3.5); protective devices; personal protective equipment; information fof
use and |nstallation; organizatien 0f work; training; application of equipment; supervision.

3.14
safety
freedonh from risk (389)"'which is not tolerable

3.15
tolerablle risk
level of isk '(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

reedom from risk.

he recommended approach is to replace, wherever possible, the terms “safety” and /~safe” with an
ndication of the objective.
XAMPLES “Protective helmet” instead of “safety helmet”; “protective impedance device” instead df “safety
pedance”; “slip resistant floor-covering” instead of “safe floor-covering”.
b Elements of risk
The risk associated with a particular hazardous situation depends of the following elements:
q) the severity of harm that can result from the considered hazard;
Ib) the probability of occurrence of that harm, which is a function of:
— the exposure to the hazard;
— the occurrence of a hazardous event;
— the possibilities of avoiding or limiting'the harm.
The elements of risk are shown in Figure 1
PROBABILITY OF OCCURRENCE
of that harm
SEVERITY Exposure to a
RISK OF HARM hazardous 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
© ISO/IEC 2014 - All rights reserved 3
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6 Achieving tolerable risk

6.1 It

erative process of risk assessment and risk reduction

The iterative process of risk assessment and risk reduction for each hazard is essential in achieving

tolerabl

erisk. 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
(e.g

— the
pro

The foll

a) ide
affd
b) ide
c) ide
int
ma
d) est

con

e) ift

Figure 1

alsI be made by comparison with similar products er$ystems;

standards drafting cCoOmmIttee, to perform the risk assessment 1or speciiic and kKnown hazardp
. a product-specific standard that is used to demonstrate regulatory compliance); or

standard readers/users, to perform the risk assessment (e.g. manufacturer/supplier '6f th¢
duct or system) for hazards that they identify (e.g. based on ISO 12100 or ISO 14971J:

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

ntify the likely users for the product or system, including vulnerable consumers and others
cted by the product;

ntify the intended use, and assess the reasonably foreseeable misuse, of the product or system;

ntify each hazard (including reasonably foreseeable hazardoustsituations and events) arising
he stages and conditions for the use of the product or system, including installation, operation
ntenance, repair and destruction/disposal;

oo

mate and evaluate the risk to the affected user group arising from the hazard(s) identified,
sideration should be given to products or systems used by different user groups; evaluation ca

e risk is not tolerable, reduce the risk until it;becomes tolerable.

 shows the iterative process of risk assessment and risk reduction.

© 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
ik 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

—

Complete

—1

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

© ISO/IEC 2014 - All rights reserved 5
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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 [tfollowsthatthereisaneed toreview the tolerable level, in particular when developments; bot
in techrjology and in knowledge, can lead to economically feasible improvements to attain the-minimu
risk related to the use of a product or system.

NOTE The factors involved in reducing the overall risk to a level below the tolerable riskwary significantly
dependihg on whether the product or system is used in the workplace, in a public environment or by a consumer
in and afound the home. In many cases, it is possible to control risks to a greater extentin.the workplace througlh
occupational training, protective procedures and equipment that workers are requifed/to use. In contrast, thif
might nqt occur in a home or public environment.

<

6.2.3 Prafters of standards shall consider safety aspects for the intended use and the reasonably
foreseefible misuse of products and systems, and apply risk reduction‘measures to achieve a tolerabls
risk level.

14

6.2.4 Prafters of standards shall also consider reasonably foreseeable uses of the product which, even
if they dre not intended uses, are readily predictable based oir'the collective experience of the end usef
populatjion. In particular, when determining the risk poseddy consumer products, consideration should
be given for products that are intended for, or are used by, vulnerable consumers who are often unablg
to undefstand the hazard or the associated risk.

4

6.2.5 [[o many suppliers, it might seem that the end user does not use the product for its intended
purposg¢ or in the manner intended. However, predictable, known human behaviour should be considered
in the dpsign process.

6.3 sk reduction

6.3.1 |Drafters of standards.sheuld specify risk reduction measures to achieve a tolerable risk level for
the prodlucts or systems concerned.

Standailds incorporating-safety aspects should provide guidance on achieving tolerable risk.

<

NOTE 1| During the-preliminary design of a product or a system, inherently safe design measures are usuall
intuitivdly applied. Therefore, the risk evaluation for some hazards might lead to a positive outcome at the firs
iteratior] and nofurther risk reduction is required.

L

NOTE 2 | CISO/IEC Guide 50 gives guidance on the needs of children and ISO/IEC Guide 71 covers the needs of

other vutmerabte tomsumers; suchas otder persons or persons withrdisabitities:

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.

6 © 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

o warning signs, signals

o warning devices 7
e inthe instructions for use ‘\

including information

training (where nec gry

\\
N
< Residual risk after
\'\Q measures applied
Risk remaining (residual risk) after design® P supplier
xO
o
ditional protective devices
-
.§ Training
)
40 ] [ >
Use \% Organization of work, application of
40% equipment and supervision
Q?9~ Personal protective equipment

&?“ Residual risk after

all protective

1o
meaosurco 1iave

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\no
reasongbly make it possible either to remove hazards or to sufficiently reduce risks. Complementarsy
protect{ve measures involving additional equipment (e.g. emergency stop equipment) might have to bg
implempnted.

<

4

The end user has a role to play in the risk reduction procedure by complying with the information
provideld by the designer/supplier. However, information for use shall not be a substitute for the correcf
application of inherently safe design measures, guards or complementary protective measures.

6.4 Validation

Standailds should include guidance to validate the implemented risk reduiction measures, including:
— the|r effectiveness, e.g. test methods;

— the|risk assessment procedure that has been followed;

— the|documentation of the outcome of the risk assessment.

7 Safety aspects in standards

7.1 Types of safety standard

Close cqordination is necessary within and among committees responsible for preparing standards o
differerft products and systems, in erder to achieve a coherent approach to the reduction of risk. Th
use of d structured approach is recommended to ensure that each specialized standard is restricte
to specific aspects and makes peference to wider-ranging standards for all other relevant aspects. Th
structufe is built on the following types of standard:

— basjic safety standard,,comprising fundamental concepts, principles and requirements with regar
to deneral safety d@spects applicable to a wide range of products and systems;

— group safety.standard, comprising safety aspects applicable to several products or systems, or

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

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.

8 © ISO/IEC 2014 - All rights reserved
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7.2 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?

q

[
]

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

What do those affected by the standard require from it?

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

a basic safety standard;
a group safety standard;
a product safety standard; or

a standard containing safety aspects?

What is the purpose of the standard?

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

Will the standard serve as a basis for conformity assessment?

/.3 Preparatory work

7.3.1 Work on a standard starts with the identification of all the safety aspects to be covered
ftage, it is essential to gather all relevant information (e.g. accident data, research reports). A

¢utline should then be prepared which will serve as a basis for the standard. Expertise that
he knowledge requifed to develop the standard needs to be assembled within the committ
xnowledge includes;for example, the following:

detailed werking knowledge of the product or system;

requirements and guidelines from various origins, both general and specific to the s

development;

human behaviour studies and anthropometric data;

. At this
letailed
reflects
pe. Such

fandard

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;

best available 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):

— intt llL‘lCd usc dllb‘l I CdbUlld}le fUl CbCCdIUIC lllibubc,
— ability of a product or system to perform under expected conditions of use;

— enVlironmental compatibility (e.g. considering electromagnetic, mechanical and™climati¢
phgnomena);

— ergpnomic factors;
— legal requirements;
— existing relevant standards;

— avafilability and/or reliability of risk reduction measures;

—

— seryiceability (including “service maintenance”, such as ease of‘access to serviceable items and th¢
method of refuelling/lubrication);

— majntenance and care;

— durjability and dependability of protective means;

— disposability (including any relevant instructions);

— special needs of end users of the product orsystem (e.g. obvious as opposed to unseen);
— failpire characteristics;

— markings, information, labelling;

— asspmbly instructions;

— saf¢ty instructions.
7.4 Dprafting

7.4.1 |General

The rulps and+ecommendations given below apply to the drafting of documents intended to becomg¢
safety standards and, whenever applicable, to the inclusion of safety aspects in other standards. They

are moke Cnacific haoing aithar Additional Ar carman]amantary than thaoco cantainad 190 tha ICA/E
e-SpeciG—/oe g ettt r—aaaaohdr—oer—~—compreehay thadh—nose—+ceohtihiea—h——net—ov/ <

—<

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
equirements have been met.

here performance-based risk reduction measures are prescribed by the standard, the fequirements
hould include:

a list of the risks to be controlled;

clear performance requirements for each control measure;

detailed verification methods for determining compliance with the performance requireme¢nts.
OTE1 Itis advisable to express risk reduction requirements in terms gf'verifiable performance with regard
o safety, using performance characteristics (parameters) together with-their values (e.g. a required ptopping
istance of x metres for a mobile machine with a travelling speed of 20 km/h as characteristic for the fequired
erformance of the braking system), rather than merely design descriptive characteristics.

OTE 2 Itisadvisable to minimize the use of subjective termsor'words unless they are defined in the sfandard.

he standards drafting committee should considercreating a brief history or rationale for dgecisions
aken in the development of the standard.

4.2 Information for use

4.2.1 Type of information

he standard should specify all infermation necessary for intended use to be provided to persons
nvolved with the product or system (e.g. purchasers, installers, testing technicians, end users and
gervice personnel).

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

1+ displayed ontheproduct itself and/or on its packaging;
1+ made cleaxly visible at the point of sale; or

1+ givehin the instruction manual(s), e.g. for installation, use, maintenance and disposal: thi§ should
include information on the necessity of training or personal protective equipment.

Where working practices will significantly reduce the risks if followed by the persons involyed, 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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