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Foreword

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

The use of ISO 12100 and ISO 13849-1 has shown that readers have experienced difficulty in
understanding how these two documents work together. This document has been prepared to guide
readers in how the standards are to be used to achieve tolerable risk for a machine in general and for the
safety-related parts of the control system, in particular.
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Scope

his part of ISO/TR 22100 describes the general relationship between ISO 12100 and4S0"1384
reduce the risk of harm. It focuses on the use of safety-related parts of control systems in r¢q
sk assessment and the risk reduction process.

OTE The explanations about the relationship to ISO 12100 given in this' document are rel
0 13849-1 but could be applied in a similar manner to [EC 62061.

Normative reference

he following documents, in whole or in part, are normativély Teferenced in this document
dispensable for its application. For dated references, ofly the edition cited applies. For
ferences, the latest edition of the referenced document (including any amendments) applies.

012100:2010, Safety of machinery — General principles for design — Risk assessment and risk 1
r design

General structure of the system of machinery safety standards
andards on safety of machinery(have the following structure:

- type-A standards (basiesafety standards) giving basic concepts, principles for design, an
aspects that can be applied to machinery;

- type-Bstandards (genericsafety standards) dealing with one safety aspector one type of s
that can be usedatross a wide range of machinery;

- type-C standards (machine safety standards) dealing with detailed safety requireme
particular'machine or group of machines.

s showmnrin Figure 1, ISO 12100 is the type-A standard specifying the general principles for
achinery and applies to all machinery. ISO 13849-1 is a typical type-B standard addressing a p

9-1 used
lation to

evant for

and are
undated

reduction

0 13849-1, Safety of machinery — Safety-related-parts of control systems — Part 1: General principles

] general

hfeguard

nts for a

safety of
articular

spect and can be used across a wide range of machinery.

© IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=bfedca711b9370993d963e55b54b2d64

ISO/TR

22100-2:2013(E)

C

B
e.g. 1SO 13849-1

4 The

The fund
should w
hazards,

Figure 2
addition

As show

A
ISO 12100

Figure 1 — General structure of the system of machinery safety standards

risk assessment and risk reduction process

amental International Standard for safety of machinery is [SO12100. Machinery manufacturefs
ork through the risk assessment and risk reduction process/described in ISO 12100 to identify
estimate risks, and reduce risks adequately (tolerable.risk).

shows the risk assessment and risk reduction precess according to ISO 12100 and contains
h] information regarding its interrelation with 1SO*13849-1.

h in Figure 2, ISO 13849-1 is relevant for casés where a risk assessment according to ISO 12170

has initi

system. In those cases, the safety-related controksystem has to perform a safety function. The applicatign
of ISO 13849-1 is restricted to those cases only:

Intheri
related

n
initially pccurs prior to risk reduction. The initial risk is estimated using one of various risk scoring
systems|or methods (see ISO/TR)14121-2). It should be noted that the method given in ISO 13849{1
is primafrily intended to be_sed for safety functions carried out by safety-related control systemfs.

8

For exa
hazard.

When a

as a gua
and eval
safety-rd

hted a risk reduction measure (e. g. interlocking guard) that relies on a safety-related contrpl

assessmentand riskreduction process of ISO 12100 (iterative three-step method), the hazards
a machine shall be identified and the risk estimated. As shown in Figure 2, risk estimatia

ple, a resulting catégory or performance level makes no sense for a slipping hazard or fallix

control system with safety functions is selected as a protective/risk reduction measure (sugh
d door.interlock) in accordance with ISO 12100, then ISO 13849-1 should be used to design
hate the safety-related parts of the control system. Only the part of the control system that fs
latéd falls under the scope of ISO 13849-1. Not all aspects of the control system perform safety

function

5 stich as some proximity sensors, parts counters, or monitoring devices. There is no need fo

apply ISO 13849-1 to non-safety-related parts of the control system.
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of the machine

Determination of the limits

<—| Risk assessment according to ISO 12100
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This iterative reduction process shall be carried
out separately for each hazard, hazardous situation,
under each condition of use

__|J<- Risk analysis

| Risk evaluation
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information for use

intended risk

achieved?

Is the

reduction

NO

Interrelation with ISO 13849-1 in case

1o 4 L") 14

ioRiprotective-reasures
are connected with the control
system (see Figure 3)

The first time the question is asked, it is answered by the result of the initial risk assessment.

Figure 2 — Schematic representation of risk assessment and risk reduction process according

© IS0 2013 - All rights reserved
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5 Interrelation between ISO 12100 and ISO 13849-1

5.1 General

For the correct application of ISO 13849-1, basic input information resulting from the application of
the overall risk assessment and risk reduction process for the particular machine design is necessary.
Based on this input information, the safety-related parts of the control system can be appropriately
designed according to ISO 13849-1. Information resulting from a detailed design of safety-related parts
of the control system relevant for its integration into the machine design has then to be considered in

the ovegi'ﬂﬁmsmemWﬂrﬂm—ﬂhms
interrelgtion.

4.2 Input 4.3 Output
a) Limits of the a) Confirmation that
machine the intended
risk reduction will'be
b) (Elements of) risk Measure achieved with the
associated with a technical salution
particular hazardous Process in (risk reduction/
situation protective, measure
from . accordance | | including control into
ISO 12100 .' ¢) Specifications for with system) - ISO 12100
process the intended process
performance of the ISO 13849-1 b)Technical
L @ related documentation for
from into risk reduction/ integration/assembly
1SO 1210( ISO 12100 protective measure of the technical
process ~process solution into the
“““ machine design
c) Information for use

Figure 3 — Interrelation between ISO 12100 and ISO 13849-1

5.2 Inputinformation to ISO 13849-1

The following input information te1SO 13849-1 from the application of the overall risk assessment and
risk red:Lction process according t0 1SO 12100 for the particular machine is necessary for the correft
application of ISO 13849-1.

a) The Jimits of the machine according to ISO 12100:2010, 5.3, including
1) pse limits,
2) ppace limits,

3) timfelimits, and

4) other [imits (for example, environmental conditions).

b) The risk associated with a particular hazardous situation according to ISO 12100:2010, 5.5.2 which
depends on the following elements

1) severity of harm, and

2) probability of occurrence of that harm, which is a function of
i) exposure of person(s) to the hazard,
ii) occurrence of a hazardous event, and

iii) technical and human possibilities to avoid or limit the harm.

4 © IS0 2013 - All rights reserved
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These elements of risk should consider all risk reduction measures (inherently safe

design,

safeguarding/protective measures) already taken in the iterative process according to ISO 12100. In
cases where no risk reduction measures (inherently safe design, safeguarding/protective measures)

were taken so far, the elements of risk are identical with those obtained in the first step of the
process according to ISO 12100.

iterative

NOTE1 The occurrence of a hazardous event can be of technical or human origin. For further explanation see

ISO 13849-1:2006, A.2.3, as amended by ISO 13849-1:2006/Amd 1.

NOTE 2  The occurrence of a hazardous event and the technical and human possibilities to avoid or limit the

hgrmrareictuded the same parametet; B of SO 13845-1-2006, ATmex A

In cases where for the overall risk assessment and risk reduction process according to\JSO
s¢ale for the elements of risk is used, the output from the risk assessment tool used should be

r the selection of the required Performance Level, PL; (elements of risk values-for the co
hzardous situation) are available from the overall risk assessment and risk reduction process
[SO 12100. Therefore a separate risk assessment for the application of ISO‘13849-1 is not ne

oo mh

—

he graph given in ISO 13849-1:2006, Figure A.1 is used only to select the PL; for safety funct
g not intended to be used as a risk estimation method for the overall machine according to 1SQ

—

NOTE3  Some type-C standards already determine values for PL; forjparticular safety functions.

c] Specifications for the intended performance of the relatedrisk reduction/protective meas
as

1) general prescription of the intended function 6fthe riskreduction/protective measure
functional requirements),

2) specific safety-related characteristicsfor the risk reduction/ protective measure (for
reaction time, operating modes),

3) prescription of the environmental conditions relevant for the risk reduction/ p
measure (for example, spacedimitation, temperature, humidity, vibration), and

4) prescription of other machine and/or process specific conditions (for example, dg
safety-related compenents [sensor, control actuator]).

91

.3  Output information resulting from ISO 13849-1

—

he following outputinformation from ISO 13849-1 resulting from the detailed design of safet
bntrol systemdsSynecessary as an input to ISO 12100 to finalize the overall risk assessment
¢duction process.

= Q

al The result of the verification and validation according to ISO 13849-1 and ISO 13849-2
demonstrate that the intended risk reduction is achieved by the risk reduction measures @

12100 a
mapped

sidered
cording
cessary.

bpropriately to the Performance Level scale given in ISO 13849-1. All necessary input ianmation

ions and
12100.

lre, such

[relevant

example,

rotective

signated

y-related
and risk

used to
hosen.

b) ~“Technical documentation for integration/assembly of the technical solution into the machine design

according to ISO 13849-1:2006, Clause 10.

c) Information for use (relevant information to be given from the machine designer to the
user to ensure the correct use of the safety-related part of the control system and interrel
reduction/protective measures) according to ISO 13849-1:2006, Clause 11.

© IS0 2013 - All rights reserved
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