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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see wwrisororg/directiveswww.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see wwwiserorg/patentswww.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

meaning of 1SO specific terms and

For an explanation

expressions related to conformity assessment, as well as information about I-SG-:-ﬁ adherence to
the principles in the Technical Barriers to Trade (TBT)-see-tire
i Foreword—Supptementary-informatienwww.iso.org/iso/foreword. html|

- . teforr-thisd 156, FE499—Sefetyofrachinery

This ehirdfourth edition cancels and replaces the seeemdthird edition (1SO 13849-1:26662015), which
has been technically rev1sed JealsorineorporatesTechnical-Corrigenrdunmt56-13849-+2006/Cor12069-

s been techni feato tmeot
The main changes are as follows:

—

— new Clause 4 on recommendation for risk assessmen;
et torm St frome s o,

— specification of the safety functions (updated Clause 5);

— combination of several subsystems (updated in Clause 6);

— new Clause 7 on software safety requirements;

— new Clause 9 on ergonomic aspects of design

e alidation (updatea e o SAOUEAToIClause 10]
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Introduction

The structure of safety standards in the field of machinery is as followssl

a) Type-A standards (basis standards) give basic concepts, principles for design and general aspects
that can be applied to machinery.

b) Type-B standards (generic safety standards) deal with one or more safety aspect(s), or one or more
type(s) of safeguards that can be used across a wide range of machinery:

— type-B1 standards on particular safety aspects (e.g. safety distances, surface temperature,
noise);

— type-B2 standards on safeguards (e.g. two-hmd-s- controls, interlocking devices, pressure
sensitive devices, guards).

F—Hype e]”“"d“]’ 4 ﬁ""’*"“"’F ’af?’. ”_a"d“'d’a deatwith—detatied-—safetyrequirementsfor—a

This pm-l-e- 56-+36849is a type-'B-t. standard as stated- in ISO 12100-.

This document is of relevance, in particular for the following stakeholder groups representimg-tire
mrarketplayerswith regard to machinery safety:

— machine manufacturers (small, medium and large enterprises);
— health and safety bodies (regulators, accident prevention organisations, market surveillance-ete:).

Others can be affected by the level of machinery safety achieved with the means of the document-sy-tire
above-nrentioned-stakelrotdergroups:
— machine users/employers (small, medium and large enterprises);

— machine users/employees (e.g. trade unions;erganizationsforpeoptewithrspeciatreeds);

— service providers, L—g- for maintenance (small, medium and large enterprises);

—  consumers (i.e. machinery intended for use by consumers).
. SN ,

The above-mentioned stakeholder groups have been given the possibility to participate ael the drafting
process of this document.

In addition, this document is intended for standardization bodies elaborating type-C standards-
The requirements of this document can be supplemented or modified by a type-C standard.

For machines which are covered by the scope of a type-C standard and which have been designed and
built according to the requirements of that standard, the requirements of that type-C standard take
precedence.

" he'; p'f}’ "!w"’ ofartype GF ’;”"d""d ’;'c d'“f' e;" f;”'" H'”; wehichare ]’"’“d mrtype "F °]' ty pf B

©1S0 2023 - All rights reserved ix



1S013849-1:redline:2023(E)

This
assessment of control systems, and
standards i

56-4+3849is intended to give guidance to those involved in the design and
i i preparing type-B2 or type-C

Parts of machinery control systems that are assigned to provide safety functions
are called safety-related parts of control systems (SRP/CS)-md-(-hueh can consist of hardware
*and software and can either be seiJarate from the machine control

system or an integral part of it. In addition to safety functions, SRP/CS can also
prmridei operational functions=fe-g: Hrithedts

Figure 2

e

© IS0 2023 - All rights reserved
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r—— Does the selected risk reduction
| Seowmmen i Risk assessment according to 150 12100 3
| i——————— depend on
= the control system?
i ‘hazard, hazan s
N0 e hoard
plaier
s
Document tation END ISO 12100
[At each step of the iterative process: rlskesummlan risk Step 2
eoaton . apphene e o
Can Risk reduction by
the risk be safeguarding Is the
ey s reduced by guards, YES mtended_ risk
e X protective begin Implementation of red}lctlor}’
devices? complementary achieved?
protective measures
'?o,‘n.,..,éi‘m

The of dangerous failure of the safety function depends on several factors,
including hardware and software structure, the extent of fault detection mechanisms
[diagnostic coverage (DC)], reliability of components [mean time to dangerous failure (MTTFp),
common cause failure (CCF)], design process, operating stress, environmental conditions and operation
procedures.

In order to
achieved PL, this document employs a methodolo
specific de51gn criteria
under fault conditions. These
B, 1, 2, 3 and 4.

The erformance levels and categories can be applied to safety-retated-parts-of-controt-systems;sueh

the assessment of
based on the categorization of i

© IS0 2023 - All rights reserved xi
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—

— protective devices (e.g. two-hand control devices, interlocking devices);eteetro=sensitiveprotective

) )
— -control

]

—  powercontrol§eNSOrs and HMI elements (e.g. retaysrvatvesrete);pOSition SenSOrs, nable switches).

W from simple (e.g. small kitchen machines, or automatic doors and
W- (e.g. packaging machines, printing machines, presses/and
).

Fhri 15043849 ted o ] oo Irrehbhre—dhesi l " ¢
I .] l | ] . ’ ’ !

(e.g. atogie-umit-for-controt-funetionsdataprocessingmonitoring

- : l ted-anplication-oflEC-6206-nmd-thi ISO-43045

This document and IEC 62061 sme-this-partofboth specify a methodology and provide related guidance
156-4+3845-spectty-requirenrents-for the design and implementation of safety-related control systems

of machlnery%mﬂerﬁmmmﬁmm—mmm-&m

Clause 10

xii © 1S0 2023 - All rights reserved
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Safety of machinery — Safety-related parts of control
systems —

Part 1:
General principles for design

1 Scope

)

NOTEL  See 1.4 and the IEC 61508 seris for low demand mode ofoperation
does not siecifi the safety functions or -performance levels -that are to

be used in &particular

systems):

does not give specific requirements for the design of products-w-hieh_

are parts of SRP/CS.

) )

© IS0 2023 - All rights reserved 1
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2 Normative references

The following documents;

. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

IS0 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction
ISO 13849-2:2012, Safety of machinery — Safety-related parts of control systems — Part 2: Validation

1

_
180 20607:2019,, Safety of machinery — Instruction handbook — General drafting principles

IEC 61508-3:2010, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 3: Software requirements=€errectedby- e

)’

F,_

IEC 62061:2642 -, Safety of machinery — Functional safety of safety=retated-etectricat-etectronicand
programmabte-etectronte

control systems

56 R23645,
controtrsystensfornrachirery

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 12100- and HEE66656=19+
ame-the following apply.

SO O IREIBoSIE BIAMGFEAVATBIEAE htps://ww\w iso.0rg/obp
_https: //www.electropedia.org/

31.1

safety-related part of a control system

SRP/CS

part of a control system that respomds—to (3.1.27) safety-
related input-sigrrats-and-genrerates safety-related output-sigrats

Note 1 to entry: The cormitred safety-related parts of a control system start at the point where the safety-related
f i are initiated (including, for example, the actuating cam and the roller of the position switch)
and end at the output of the power control elements (including, for example, the main contacts of a contactor).

2 © IS0 2023 - All rights reserved


https://www.iso.org/obp
https://www.electropedia.org/

1S013849-1:redline:2023(E)

B

category

classification of the 3.1.45

resistairee-tofautts (3.1.8) and treir subsequent behaviour in
the fault condition;a1réd which is achieved by the structural arrangement of the parts, fault detection
and/or by their reliability

(3.1.1)[t0

Note 1 o entry:See 5. and Fisure AL for further iformation on required performance level (PL).

3.1.27

© IS0 2023 - All rights reserved 3



