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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for_international use_and_are accepted by IEC National
Committees in that sense. While all reasonable efforts are made<to ‘ensure| that/'the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspondingnational jor regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation| (©f {conformity.| Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61131-2 has been prepared by subcommittee 65B: Measurement
and control devices, of IEC technical committee 65: Industrial-process measurement, control
and automation.

This fourth edition cancels and replaces the third edition published in 2007. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

O T QO

)
)
)
)

o

removal of safety requirements and instead pointing to IEC 61010-2-201;
addition of negative logic digital inputs and outputs;
addition of Type 3-d digital input;

addition of 2,7 GHz to 6 GHz requirement for Radio-frequency electro-magnetic amplitude
modulated immunity;
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e) clarification of temperature testing;

f) clarification of type testing;

g) deprecation of certain technologies;

h) general update of multiple aspects of functionality and EMC;

i) reorganization of clauses to associate requirements and verifications more closely.

The text of this standard is based on the following documents:

FDIS Report on voting
65B/1083/FDIS 65B/1091/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61131 series, published under the general title Industrial-process
measurement and control — Programmable controllers, can be found on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC. website.under."http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

IEC 61131-2 is part of a series of standards on industrial control equipment, including
programmable controllers, and their associated peripherals and should be read in conjunction
with the other parts of the series. However, it can be read and applied alone.

Where a conflict exists between this and other IEC standards, the provisions of this standard
should be considered to govern in the area of industrial control equipment, including
programmable controllers, and their associated peripherals.

This standard defines for industrial control equipment the following:

e Testing and verifications methods (Clause 4);
e Operating conditions (5.2);

e Temperature and climatic tests (5.2.1);

e Mechanical requirements and tests (5.3);

e Functional requirements and tests for power supplies, 1/Os and other components
(Clause 6);

e EMC requirements and tests (Clause 7);

e Marking and documentation requirements (Clause 8).

Product safety requirements, for PLG and the, othér)types»of industrialicontrol equipment now
in the scope of this standard are specified in TEC 61010-2-201, which replaces the
requirements of Clauses 11 to 14.aoflEC,61131+:2:2004.

The operating conditions and the temperature, derating for altitudes are aligned with
IEC 61010-2-201:-1,

1 Under preparation. Stage at the time of publication: IEC /CDV 61010-2-201:2016.
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INDUSTRIAL-PROCESS MEASUREMENT AND CONTROL -
PROGRAMMABLE CONTROLLERS -

Part 2: Equipment requirements and tests

Scope

This part of IEC 61131 specifies functional and electromagnetic compatibility requirements
and related verification tests for industrial control equipment of the following types:

programmable controllers (PLC);

programmable automation controller (PAC);

remote 1/0O;

programming and debugging tools (PADTSs);

industrial PC (computers) and industrial panel PC;

displays and human-machine Interfaces (HMI) for industrial use;

distributed control system (DCS), and DCS components that are listed here in the scope;

any product where the primary/purposeiis<performingthe function of industrial control
equipment, including PLC and/or PAC, and/or their associated peripherals which have as
their intended use the control andicommand; ofimachines, automated manufacturing and
industrial processes, e.g. discrete, batch and continuous control.

In this document “control equipment” is“equivalent-to “industrial control equipment” as are
PLC and PAC.
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Figure 1 — Equipment i'n the scope and not in the scope

Components of the above named equipment (see Figure 1) included in the scope of this
standard are:

e (auxiliary) stand-alone power supplies;
e peripherals such as digital and analog I/O;

e industrial network equipment.

Control equipment and their associated peripherals are intended to be used in an industrial
environment and may be provided as open or enclosed equipment.

If control equipment or its associated peripherals are intended for use in other environments
(light industrial, commercial, residential), then the specific requirements, standards and
installation practices for those other environments shall be additionally applied to the control
equipment and its associated peripherals.

Equipment covered in this standard is intended for use in overvoltage category Il
(IEC 60664-1) in low-voltage installations, where the rated equipment supply voltage does not
exceed AC 1 000 V r.m.s. (50/60 Hz), or DC 1 000 V. If control equipment or their associated
peripherals are applied in overvoltage category lll installations, then additional analysis will
be required to determine the suitability of the equipment for those applications.

The object of this standard is to establish the definitions and identify the principal
characteristics relevant to the selection and application of control equipment and their
associated peripherals.
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This standard also specifies:

a) service (operating, storage and transportation) requirements for control equipment and
their associated peripherals (Clause 5);

b) functional requirements for control equipment and their associated peripherals (Clause 6);
c¢) EMC requirements for control equipment and their associated peripherals (Clause 7);
d) information that the manufacturer is required to supply (Clause 8).

Safety requirements for control equipment and their associated peripherals are specified in
IEC 61010-2-201.

The requirements of IEC Guide 106, “Guide for specifying environmental conditions for
equipment performance rating”, and IEC Guide 107 “Electromagnetic compatibility — Guide to
the drafting of electromagnetic compatibility publications,”are incorporated herein.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60068-2-1, Environmental te'sting = Part 2-1» Tests)+ TestiA:Cold

IEC 60068-2-2, Environmental testing = Rartj2:2: Tests + Test B: Dry heat

IEC 60068-2-6, Environmental testing —Part 2-6:-Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14, Environmental testing = Parti2-14:Tests)-/ Test N: Change of temperature
IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 + 12 h cycle)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measure-
ment techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) — Part 4-3 : Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure-
ment techniques — Surge immunity test
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IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measure-
ment techniques — Immunity to conducted disturbances induced by radio-frequency fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measure-
ment techniques — Power frequency magnetic field immunity test

IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure-
ment techniques — Voltage dips, short interruptions and voltage variations immunity tests

IEC 61000-4-18:2006, Electromagnetic compatibility (EMC) — Part 4-18: Testing and measure-
ment techniques — Damped oscillatory waves immunity test

IEC 61000-6-1:2016, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards —
Immunity standard for residential, commercial and light-industrial environments

IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity standard for industrial environments

IEC 61000-6-4, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards -
Emission standard for industrial environments

IEC 61010-2-201:-2, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 2-201: Particular requirements for control equipment

IEC 61131-1, Programmable controllers — Part 1: General information
IEC 61131-3, Programmable controllers — Part 3: Programming languages

IEC 61131-9, Programmable controllers = Part 9: Single-drop digital communication interface
for small sensors and actuators (SDCI)

IEC TR 61131-4, Programmable controllers — Part 4: User guidelines
IEC 61158 (all parts), Industrial communication networks — Fieldbus specifications
IEC 61784 (all parts), Industrial communication networks — Profiles

ISO 7000, Graphical symbols for use on equipment — Registered symbols (available at
http://www.iso.org/obp)

ANSI/ISA-50.00.01-1975 — (R2012), Compatibility of Analog Signals for Electronic Industrial
Process Instruments

HCF_SPEC-13, HART (Highway Addressable Remote Transducer) Communication Protocol
Specification, Rev 7.5

3 Terms, definitions, abbreviated terms, acronyms, conventions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61131-1 and the
following apply.

2 Under preparation. Stage at the time of publication: IEC/ADIS 61010-2-201:2016.
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