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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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

ISO 22201 was prepared by Technical Comm'«t@g ISO/TC 178, Lifts, escalators and moving walks.
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Introduction

The Working Group ISO/TC 178, WG8 has developed this International Standard as a result of ISO/TC 178
resolution 234/2004, document N 343. Systems comprised of electrical and/or electronic components have
been used for many years to perform safety functions in most application sectors. Computer-based systems,
generically referred to as programmable electronic systems (PES), are being used in many application sectors
to perform non-&afgty functions and, increasingly, to perform safety functions. In order to effectively and safely
exploit compute em technology, it is essential that those responsible for making decisions have sufficient
guidance on the sé\( aspects on which to make these decisions. In most situations, safety is achieved by a
number of protective systems that rely on many technologies (for example mechanical, hydraulic, pneumatic,
electrical, electronic, ammable electronic). It is necessary that any safety strategy, therefore, consider
not only all the element in an individual system (for example sensors, controlling devices and actuators)
but also all the safety-rela djbsystems making up the total combination of safety-related systems.

This International Standard ‘ig#lyased upon the guidelines provided in the generic IEC 61508 series of
standards of the International ctro-technical Commission (IEC) and EN 81 (all parts) of the Comité
Européen de Normalisation (CE

The requirements given in this Interna‘:@al Standard recognize the fact that the product family covers a total
range of passenger and goods/passehger lifts used in residential buildings, offices, hospitals, hotels,
industrial plants, etc. This Internation tandard is the product family standard for lifts and takes
precedence over all aspects of the genericg@dard.

This International Standard sets out the uct specific requirements for systems comprised of
programmable electronic components and prograﬁmable electronic systems (PES) that are used to perform
safety functions in lifts. This International Standard been developed in order that consistent technical and
performance requirements and rational be specifie programmable electronic systems in safety-related
applications for lifts (PESSRAL). Most of the specific ures in Clause A.2 have been copied from EN 81-1.

Risk analysis, terminology and technical solutions haveSQ
the IEC 61508 series of standards. The risk analysis of ea

the classification of electric safety functions applied to PESSR
and functional requirements, respectively, for each electric safe

considered, taking into account the methods of
fety function specified in Table 1 resulted in
\Tables 1 and 2 give the safety integrity level
ction.

The safety-integrity levels (SIL) specified in this International dard can also be applied to other
technologies used to satisfy the safety functions specified in this Interigignal Standard.

Within the context of the harmonization with national standards for Iifts,é application of this International
Standard is intended to be by reference within a national standard lift SUQhAe lift codes, standards, or laws.
The reason for this is three-fold:

International Standard; not all lift-safety functions identified in this Internationa ndard are called out in
every national standard;

a) to allow selective reference by national standards to specific Iift-safety%ﬁons described in this

b) to allow for future harmonization of national standards with lift-safety functions identified in this
International Standard:

— Because there exist some differences in the requirements for fulfilment of the safety objectives of
national lift standards and in national practice of lift use and maintenance, there are instances where
the requirements for lift-safety functions described in this International Standard are based on the
consensus work and agreement by the ISO committee responsible for this International Standard.
National bodies may chose to selectively harmonize with those lift-safety functions that differ in the
requirements called for by the existing national standard in future standard revisions.
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— It is important to note that more than 90 % of the safe-state requirements and more than 80 % of the
anticipated SIL requirements by the national standards referenced in this International Standard are
already harmonized with the requirements of the lift-safety functions specified in this International
Standard. The remainder is not harmonized for the reasons given above.

c) to allow for the application of this International Standard where lift-safety functions are new or deviate
from those specified in this International Standard. More and more, national lift legislations are moving to
performance-based requirements. For this reason, the development of new or different lift-safety
functions can be foreseen in product specific applications. For those who require lift-safety functions that
are new or different from those specified in this International Standard, this International Standard
provides a verifiable Jgethod to establish the necessary level of safety integrity for those functions.

Vi © ISO 2009 — All rights reserved
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Lifts (elevators) — Design and development of programmable
electronic systems in safety-related applications for lifts
(PESSRAL)

3

1 Scope ¢

This International Stan? is applicable to the product family of passenger and goods/passenger lifts used in
residential buildings, offic@hospitals, hotels, industrial plants, etc. This International Standard covers those
aspects that it is necessarydosaddress when programmable electronic systems are used to carry out electric
safety functions for lifts (PE %L). This International Standard is applicable for lift-safety functions that are
identified in lift codes, standa r laws that reference this International Standard for PESSRAL. The SiLs
specified in this International ard are understood to be valid for PESSRAL in the context of the
referenced lift codes, standards an s in Annex B.

*
NOTE Within this International Stand{é\he UK term “lift” is used throughout instead of the US term “elevator”.

This International Standard is also applich for PESSRAL that are new or deviate from those described in
this International Standard.

s
The requirements of this International Standard rding electrical safety/protective devices are such that it is
not necessary to take into consideration the p flity of a failure of an electric safety/protective device

complying with all the requirements of this Internatio@ tandard and other relevant standards.
In particular, this International Standard

a) uses safety integrity levels (SIL) for specifying the et failure measure for the safety functions
implemented by the PESSRAL; @

b) specifies the requirements for achieving safety integrity f(‘ function but does not specify who is
responsible for implementing and maintaining the require s (for example, designers, suppliers,
owner/operating company, contractor); this responsibility is as@ned to different parties according to
safety planning and national regulations;

c) applies to PES used in lift applications that meet the minimum requi%ts of a recognized lift standard
such as EN 81, ASME A17.1-2007/CSA B44-07, or lift laws such as*he an Building Standard Law
Enforcement Order For Elevator and Escalator;

d) defines the relationship between this International Standard and IEC 61508 a efines the relationship
between this International Standard and the EMC standard for lifts on immunity NSO 22200;

e) outlines the relationship between lift-safety functions and their safe-state conditions;

f) applies to phases and activities that are specific to design of software and related hardware but not to
those phases and activities that occur post-design, for example sourcing and manufacturing;

g) requires the manufacturer of the PESSRAL to provide instructions that specify what is necessary to
maintain the integrity of the PESSRAL (instruction manual) for the organization carrying out the assembly,
connections, adjustment and maintenance of the lift;

h) provides requirements relating to the software and hardware safety validation;
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i) establishes the safety-integrity levels for specific lift-safety functions;
j)  specifies techniques/measures required for achieving the specified safety-integrity levels;
k) provides risk-reduction decision tables for the application of PESSRALs;

I) defines a maximum level of performance (SIL 3) that can be achieved for a PESSRAL according to this
International Standard and defines a minimum level of performance (SIL 1).

This International Standard does not cover
— hazards arising fro ,55 PES equipment itself, such as electric shock etc.;
/¢

— the concept of fail-safé,n/hich can be of value when the failure modes are well defined and the level of
complexity is relatively lo e concept of fail-safe is considered inappropriate because of the full range
of complexity of the PESS that are within the scope of this International Standard;

— other relevant requirements nQ ary for the complete application of a PESSRAL in a lift-safety function,
such as the mechanical constr n, mounting and labelling of switches, actuators, or sensors that

contain the PESSRAL. It is nece that these requirements be carried out in accordance with the
national lift standard that references International Standard.
.
e
2 Conformance ()

S

To conform to this International Standard, it shall bmown that each of the requirements outlined in Clause 6
has been satisfied to the defined criteria and, there /the clause objective(s) has(have) been met.

.

3 Normative references /Q

The following referenced documents are indispensable for%ﬁe application of this document. For dated
references, only the edition cited applies. For undated refe@es, the latest edition of the referenced
document (including any amendments) applies.

IEC 61508-1:1999, Functional safety of electrical/electronic/pro@’nmab/e electronic  safety-related
systems — Part 1: General requirements /&

IEC 61508-2, Functional safety of electrical/electronic/programmable ele ic safety-related systems —
Part 2: Requirements for electrical/electronic/programmable/electronic safety—r systems

IEC 61508-3, Functional safety of electrical/electronic/programmable e/ectron:@’ety—re/ated systems —

Part 3: Software requirements

IEC 61508-4, Functional safety of electrical/electronic/programmable electronic sa§r ted systems —
Part 4: Definitions and abbreviations @

IEC 61508-5, Functional safety of electrical/electronic/programmable electronic safety-related systems —
Part 5: Example of methods for the determination of safety integrity levels

IEC 61508-7:2000, Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 7: Overview of techniques and measures

ISO 22200, Electromagnetic compatibility — Product family standard for lifts, escalators and moving walks —
Immunity

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests
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