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1)

This i . f 11 fficial IEC Standard all i ta identify I |

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
CONTROLLER-DEVICE INTERFACES (CDls) -

Part 1: General rules

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization~com
alll national electrotechnical committees (IEC National Committees). The object of IEC(is to pr
infernational co-operation on all questions concerning standardization in the electrical and eleetronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical Specific

rising
omote
fis. To
tions,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter‘referred to as| “IEC

Pdblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in|the subject dealt with may participate in this preparatory work. Internatiopal,)governmental and
golvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance with conditions determin|
agreement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express; as/hearly as possible, an intern
copsensus of opinion on the relevant subjects since each technicalk€ommittee has representation fr.
inferested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cgmmittees in that sense. While all reasonable efforts are miade to ensure that the technical content
Pyblications is accurate, IEC cannot be held responsibl€_for the way in which they are used or fg
miginterpretation by any end user.

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any diveq
befween any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IELC itself does not provide any attestation.@fsconformity. Independent certification bodies provide conf
aspessment services and, in some areas;~access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nq liability shall attach to IEC/ornts directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee{
expenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any othd
Pyblications.

Atiention is drawnyto-the Normative references cited in this publication. Use of the referenced publicati
indispensable fofithe correct application of this publication.

Attention is/drawn to the possibility that some of the elements of this IEC Publication may be the sub
paftent rights*-IEC shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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2019

International Standard IEC 62026-1 has been prepared by subcommittee 121A: Low-voltage
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and

their

assemblies for low voltage.

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

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

a) additional requirements for safety information and instructions, including the measures to

bg taken, if any, for achieving EMC compliance;

b) EMC immunity requirements aligned with current IEC 61000-6 series of ,stand

adiated radio-frequency electromagnetic fields test level increased to 6 GHz;

c) EMC emissions requirements aligned with current CISPR 11 publication.

The

Full i
ther

This

A lis
contn

The
stabi
the s

—

q

e W

—

€

e a

ext of this International Standard is based on the following documents:

FDIS Report on voting
121A/280/FDIS 121A/295/RVD

nformation on the voting for the approval of this International Standard can be fou
bport on voting indicated in the above table.

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

olgear — Controller-device interfaces (CDIs), can be found on the IEC website.

ity date indicated on the IEC website under "http://webstore.iec.ch" in the data relat
pecific document. At this date,\the document will be

confirmed,
ithdrawn,
placed by a revised edition, or

mended.

lards.

nd in

t of all parts of the IEC 62026, under the general title Low-voltage switchgear and

ommittee has decided that the conténts of this document will remain unchanged untjl the

ed to

IMPC

that

of ita contents. Users should therefore print this publication using a colour printer.|

)RTANT — The “colour inside” logo on the cover page of this publication indigates

t contains colours which are considered to be useful for the correct understanding
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INTRODUCTION

The class of controller-device interfaces (CDls) covered in this document includes industrial

CDlIs

for control systems, factory automation and process automation.

Industrial CDIs have proliferated to meet specific user needs, but no single CDI meets all
needs. The reason for multiple solutions is the wide range of physical, usage, information
content and configuration requirements. The physical requirements have resulted in CDIs with
widely differing signal and line conditioning mechanisms in order to meet distance, node count
and environmental considerations.

Whil

of th
matc

appli

This
gene
capa
the d

Stan
layer|
and ¢

there is wide variation in CDI technologies, there are common components, interfaces
and ¢nvironmental requirements that are specified by this document. Standardized defin

h the distance, node count, throughout and installation requirements.'for a sp
cation.

document simplifies the CDI selection process by providing a~éommon structur

DI's IEC standard identifies. Clause 9 contains the test spgcification.

jardization of CDI aspects also simplifies the task of-writing the software for the h
functions of industrial control systems, such as supervisory control, operator inte
ontrol strategy programming.

tions

se common CDI requirements assist the user in comparing and selecting technologies to

beific

e for

rating a specific CDI's IEC standard while also allowing specifi¢ ‘interface featureg and
bilities to be included. Clauses—+ 4 to 8 contain the outline of\general requirementg that

gher
rface

For this document to be complete and usable,)it requires the availability of specific| CDI

stang

ards, which make up the other parts of the [EC 62026 series.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
CONTROLLER-DEVICE INTERFACES (CDls) -

Part 1: General rules

1 Scope

This part of IEC 62026 applies to interfaces between low-voltage switchgear, controlgear} and
contrpllers (e.g. programmable controllers, personal computers, etc.).

This |document does not apply to higher level industrial communication networks that |have
become known as fieldbuses and are considered by IEC subcommittee 65C.

of a general nature applicable to industrial CDIs. Those features of the Warious CDI standards

The Frpose of this document is to harmonize and define rules, components and requirements
whiclh can be considered as general have therefore been brought together in this document.

For gach CDI, two main documents are necessary to determit€ all requirements and tests:

a) this document, referred to as “IEC 62026-1" in the relevant CDI parts covering the valrious
types of CDls;

b) the specific CDI part of the IEC 62026 series.

A spe¢cific CDI part may omit a general requirement if it is not applicable, or it may add tp it if
it is Inadequate in the particular case;—butitshould-not-deviate from-the requirement-upless
. | . hrical lustification.

NOTE| Product-specific requirements for products incorporating a CDI are given in the relevant product stanfards.
Theselrequirements apply in addition to these given in this document.

2 Normative references

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

IEC $094771:2007/AMD1:2010
IEC §0947-1:2007/AMD2:2014

IEC §0947-1:2007, Low-voltage switchgear and controlgear — Part 1: General |rules

IEC 61000-4-2:49952008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

Amendment1-{1998)

Amendment 2-(2000)

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:20042012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test
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IEC 61000-4-5:20052014, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques — Surge immunity test
IEC 61000-4-5:2014/AMD1:2017

IEC 61000-4-6:20032013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

Amendment1-({2004)

Amendment 2-(2006)

IEC 61000-6-2:20052016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards
— Iminunity standard for industrial environments

CISHR 11:20032015, Industrial, scientific and medical-{{4Sk)—radio-frequency equipment —

Radio-frequency disturbance characteristics — Limits and\ methods of

3 Terms and definitions
For the purposes of this document, the following terms anddefinitions apply.

ISO Ind IEC maintain terminological databases faf) Wse in standardization at the follqwing
addresses:

o |EC Electropedia: available at http://www.glectropedia.org/

e |30 Online browsing platform: available at http://www.iso.org.obp

3.1
change of state
procgss of data exchange which_occurs only when a device's or controller's data changes
state|according to specific change criteria

3.2
contfoller
progfammable conttoller, personal computer or equivalent computing hardware in which the
software controlling the application or process runs

3.3
contfoller-device communication medium

meansi(such as two or more wires or fibre optic cable) utilized by devices or controllgrs to

trann ardata tn Athar Anviinanc Ay AN trallorae
STCT 0ot to— ot CT— G TV ICC oSO COT T OoOmCTo

Note 1 to entry: A CDI that has "power on the communication medium" architecture uses two wires that also
distribute power within the CDI.

3.4

controller-device interface

CDI

arrangement of nodes and their interconnections that transport information between
controllers and devices in an industrial control system

Note 1 to entry: This note applies to the French language only.

3.5
CDI component
device, controller or other component for which the requirements are specified in a CDI part
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3.6

CDI power supply

power supply with characteristics and parameters suitable for the CDIl's functionality and
capability

3.7
CDI power distribution medium
inter-connecting means used to transfer power within a CDI

Note 1 to entry: In the case of a CDI that has "power on the communication medium" architecture, the CDI power
distribution medium also transfers data within the CDI.

3.8
devige
phys|cal unit containing application elements and that may contain communication,elements

EXAMPLE Control circuit device (see 2.2.16 of IEC 60947-1:2007), presence sensing device,”pressure sg¢nsing
devicq, actuator, annunciator, operator terminal, motor controller, current sensor, valve control, data loggef, bar-
code gcanner, push-button, pilot light, etc.

3.9
devige profile
reprgsentation of device functionality available to the CDI

3.10
mult|cast
procgss of data exchange which occurs when a deviee or controller produces one message to
multiple devices and/or controllers for their appropridte action

3.11
pollipg
procgss of data exchange which occursi*‘when a device or a controller sends data tp, or
requégsts data from, a specific device or€ontroller

Note 1 to entry: The receiving device_responds to the polling by acting according to the data it receives|or by
return|ng its status data. When this transaction is completed, the device polls the next device in a predetefqmined

sequence.

3.12
port
particutar Interface of the specified apparatus with the externat electromagnetic environment

Note 1 to entry: See Figure 17 of IEC 60947-1:2007 for examples of ports.

[SOURCE: IEC 60947-1:2007, 2.7.1]

4 Classifications

This clause in the specific CDI parts shall list the classifications below, where applicable, with
appropriate details:

— CDI components;
— interfaces;
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topology;
information exchanges;

attributes.

5 Characteristics

Sped
comy

5.2

Spec

© T

EXAM
5.4

Spec

5.5

ific CDI parts shall specify requirements for the devices, controllers and
onents that may be used.

Interfaces
ific CDI parts shall include information on the following, if applicable:

rocedural, such as what needs to happen first, second, etc., when the interface sy
pbwers up and down, and establishes and terminates data exchiange across the interf

formation exchanges, such as what a device is requested.to’do across an interface;

KAMPLE 1 Polling, change of state.

KAMPLE 2 Peer-to-peer, master-slave.

pvice and controller behaviour as viewed frem the CDI;

echanical, i.e. the shape, construction,pin size, etc.;

ectrical, such as the voltage, currenttand timing of the bit levels on the CDI;

nctional, i.e. what interface connections provide which functions.
Topology

ific CDI parts shall specify the topologies that may be used.

PLE Daisy chain, statr;\tree, trunk/drop.
Information exchanges

ific CDI patts shall specify the information exchanges that may be used.

Attributes

brvices and protocol, i.e. the message structure and.content that crosses the interfage;

bther

stem
hace;

Spec

fic CDtparts shattspecify the appticabte attribute vatues, nctuding, as a mimimurm.

— data transmission rate (in bits per second);

— maximum length of communication medium or end to end distance;

— message length for single transmission;

EXAMPLE 4 bits, 8 bytes.
— maximum node count per system,;

and other information to support the evaluation of the transmission time of the CDI.
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6 Product information

6.1 Instructions for installation, operation and maintenance

The manufacturer shall specify in the documents or catalogues, the conditions for installation,
operation and maintenance of the CDI components.

When relevant, safety information and instructions shall be provided in order to achieve the
safe use of the CDI. Such information shall be easily understood by the user, for example in
the form of commonly used symbols and/or drawings. The instructions shall also specify the
measures to be taken, if any, for achieving EMC compliance as described in 8.2.

6.2 Profiles

Devi¢es and controllers shall be marked with, or shall include in the instructions.for operation,
the identification of the device profile(s) supported.

6.3 | Marking
CDI ¢gomponents shall be marked as follows:

a) manufacturer’s name or trade mark;

b) type designation or other marking which makes it possible”to identify the CDI compdnent
apd to get the relevant information from the manufactufer or his catalogue;

c) regference to the relevant CDI parts;

—

d) apy additional marking required by the relevant.CDI parts.

For CDI components that do not have the jphysical space to accommodate the required
markjngs, the information shall be provided.ona label or in the manufacturer's documentation.

6.4 | Degree of protection

The [ manufacturer shall state “the degree of protection according to Annex ¢ of
IEC 60947-1:2007 and IEC 60947%-1:2007/AMD1:2010.

7 Normal service, mounting and transport conditions

71 General

The-{ellowing requirements given in 7.2, 7.3 and 7.4 shall be met for all CDI components.

NoTE| If (the conditions for operation differ from those given in this document or by the
manufacturer, the user should state the deviation from the standard conditions and acquife an

agreementwiththe manufacturer o thesuitabitity for useundersuchcomnditionrsformation
given in the manufacturer's catalogue may take the place of such an agreement.

7.2 Normal service conditions

7.21 General

CDI components shall be selected to meet expected environmental conditions.
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7.2.2 Ambient air temperature

he ope ina-ch eristi o D omponhen h he-maintained e oO\E he CDI

components shall operate as intended within an ambient air temperature range of -5 °C to
+40 °C.

7.2.3 Altitude

CDI components shall be capable of operating at altitudes of up to 2 000 m.

NOTE For CDI components intended to be used at higher altitudes,-it-isnecessary-to-take-inte
accopnt both the reduction of the dielectric strength and the cooling effect of air shdll be

cons|dered.

7.2.j Climatic conditions
1

7.2.4, Humidity
CDI ¢omponents shall be capable of operating-cerrectly as intended at'+40 °C with a relative
air humidity of 50 % and with higher relative humidity at lower temperatures, for exgmple
90 %| at +20 °C. Special measures may be necessary in cases (of “'0Occasional condensation
due to variations in temperature.

7.2.4.2 Pollution degree

Unless otherwise stated by the manufacturer, CDI) components shall be intended for
installation under environmental conditions of polldtion degree 3, as defined in 6.1.3(2 of
IEC 60947-1:2007. However, other pollution degrees may apply, depending upon the npicro-
envirpnment.

7.3 | Conditions during transport and_storage

A spgecial agreement shall be made between user and manufacturer if the conditions during
transjport and storage, for example<temperature and humidity, differ from those defined in 7.2.
Otherwise, the following temperature range applies during transport and storage: between
—25 9C and +55 °C and, for short periods not exceeding 24 h, up to +70 °C.

7.4 | Mounting

Mounting dimensionsjand conditions of the CDI components shall be specified in the spgcific
CDI parts or, if net'specified, shall be stated in the manufacturer’s instructions.

8 Constructional and performance requirements

8.1 L General

All products incorporating a CDI shall comply with their relevant product standards in addition
to this document.

The constructional and performance requirements shall be specified in the specific CDI parts.
Requirements shall be specified for

— power supply;

— device;

— controller;

— electromechanical components;

— communication medium.
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The requirements shall include but are not limited to

- 9

eneral requirements;

— connections and ports;

— functions of the device or controller during initiating, sending, receiving and responding to
messages, /O configuration and diagnostic messages;

— electromagnetic compatibility (EMC).
8.2 Electromagnetic compatibility (EMC)
8.2.1 |mm||hify
CDls| shall meet the minimum requirements given in Table 1, except where a different test
levellis given and justified in the specific CDI parts.
Table 1 — Immunity requirements
Reference standard Test levels Performapce
Type of test . o
(where applicahle) criterion
Elecjrostatic discharges IEC 61000-4-2:2008 8 kV / air discharge B
4 kV / contact discharge
Radipted radio-frequency IEC 61000-4-3:2006 10 V/m A
elecfromagnetic fields
(80 MHz to 1 GHz-and
1,4-GHz to 2,0 GHz)
Radipted radio-frequency IEC 61000-4-3:2006 3V/m A
elecfromagnetic fields
(1,4 [GHz to 6 GHz)
Elecjrical fast IEC 61000-4-4:2012 1 kV/5 kHz for all cables that B
trandients/bursts contain CDI communication
media.
2 kV/5 kHz for all other cables
and ports.
Surgles (1,2/50 us — 8/20 ps) IEC.61000-4-5:2014 2 kV (AC mains line-to-earth) B
andMEC 61000-4- N :
5:9014/AMD1:2017 1 kV (AC mains ||ne-t0-||ne)
Conducted radio-frequency. IEC 61000-4-6:2013 10V A
disturbances
(150{kHz to 80 MHz)
Voltdge dips and intercuptions | - See specific CDI parts -
Perfgrmance criteria and specified limits shall be given in the specific CDI parts using the
genefralperformance criteria of IEC 61000-6-2.

8.2.2

Emission

CDls shall meet the requirements given in CISPR 11:2015 and CISPR 11:2015/AMD1:2016

for cl

ass A, group 1.

These requirements apply to CDIs exclusively used in an industrial environment. When they
may be used in a non-industrial environment, the following warning shall be included in the
instructions for use:
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Attention

This is a class A product. In a non-industrial environment, this product may cause radio

interference, in which case the user may be required to take adequate measures.

8.2.3

Elect

9.1
Tests
9.2

Type
inclu

()

9.3
The 4

Emis
cond

EMC tests
romagnetic compatibility tests shall be made in accordance with 9.3.
[ests
General
shall be made to verify compliance with the requirements of this document.

Type tests

tests are intended to verify compliance to this document. Where applicable, they
e:

bwer supply;

pvice;

bntroller;

ectromechanical components;

bmmunication medium.
shall include, as appropriate, the verification of

bneral requirements;
bnnections and ports;

nctions of the device or.céntroller during initiating, sending, receiving and respondi
essages, |/O configuration and diagnostic messages;

ectromagnetic compatibility (EMC).
Electromagneétic compatibility

pecific CD{ parts shall detail the test methods and test set-ups.

sion~afid immunity tests are type tests and shall be carried out under represent
tiohsy both operational and environmental, using the manufacturer’s instruction

shall

ng to

ative
5 for

insta

lation.

The tests shall be carried out in accordance with the reference EMC standards. However, the
specific CDI parts shall specify any additional measures necessary to verify the performance.
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2)

3)

4)

5)

6)
7)

8)

Interpational Standard IEC 62026-1 has been prepared by subcomm|ttee 121A: Low-vo

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
CONTROLLER-DEVICE INTERFACES (CDls) -

Part 1: General rules

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization=eom
national electrotechnical committees (IEC National Committees). The object of IEC(is to prf

end and in addition to other activities, IEC publishes International Standards, Technical Specifics
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in |[the subject dealt with may participate in this preparatory work. Internatiopal;)governmental ang
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance with conditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express; as/nearly as possible, an interng
copsensus of opinion on the relevant subjects since each technicah€ommittee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are miade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation.of’conformity. Independent certification bodies provide conf
aspessment services and, in some areas;~access to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have-the latest edition of this publication.

Nd liability shall attach to IEC/ornits directors, employees, servants or agents including individual exper
members of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any othq
Publications.

At{ention is drawnyto~the Normative references cited in this publication. Use of the referenced publicati
indispensable fofithe correct application of this publication.

At{ention isdrawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights:<fEC shall not be held responsible for identifying any or all such patent rights.

rising
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fis. To
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their assemblles for Iow voltage

F and

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

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

a)
b)

c)

additional requirements for safety information and instructions, including the measur
be taken, if any, for achieving EMC compliance;

EMC immunity requirements aligned with current IEC 61000-6 series of stand
Radiated radio-frequency electromagnetic fields test level increased to 6 GHz;

EMC emissions requirements aligned with current CISPR 11 publication.

es to

ards.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
121A/280/FDIS 121A/295/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 lisf of all parts of the IEC 62026, under the general title Low-voltage switchgean and
controlgear — Controller-device interfaces (CDIs), can be found on the IEC website.

The ¢gommittee has decided that the contents of this document will remain unchanged untjl 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 rgconfirmed,

e withdrawn,

e re¢placed by a revised edition, or

e amended.
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INTRODUCTION

The class of controller-device interfaces (CDls) covered in this document includes industrial

CDlIs

for control systems, factory automation and process automation.

Industrial CDIs have proliferated to meet specific user needs, but no single CDI meets all
needs. The reason for multiple solutions is the wide range of physical, usage, information
content and configuration requirements. The physical requirements have resulted in CDIs with
widely differing signal and line conditioning mechanisms in order to meet distance, node count
and environmental considerations.

Whil

of th
matc

appli

This

gene
capa
CDI’s

Stan
layer|
and ¢

there is wide variation in CDI technologies, there are common components, interfaces
and ¢nvironmental requirements that are specified by this document. Standardized defin

se common CDI requirements assist the user in comparing and selecting technologi
h the distance, node count, throughout and installation requirements.'for a sp
cation.

document simplifies the CDI selection process by providing a~éommon structur

IEC standard identifies. Clause 9 contains the test specification.

Hardization of CDI aspects also simplifies the task of-writing the software for the h
functions of industrial control systems, such as supervisory control, operator inte
ontrol strategy programming.

For fhis document to be complete and usable,)it requires the availability of specific

stang

ards, which make up the other parts of the [EC 62026 series.

tions
les to
beific

e for

rating a specific CDI's IEC standard while also allowing specifi¢ ‘interface featureg and
bilities to be included. Clauses 4 to 8 contain the outline of general requirements that the

gher
rface

CDiI
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
CONTROLLER-DEVICE INTERFACES (CDls) -

Part 1: General rules

Scope

2019

This part of IEC 62026 applies to interfaces between low-voltage switchgear, controlgear
contrpllers (e.g. programmable controllers, personal computers, etc.).

This [document does not apply to higher level industrial communication networks that
become known as fieldbuses and are considered by IEC subcommittee 65C.

The
of a

whic

For

%eneral nature applicable to industrial CDIs. Those features of the Warious CDI stang
can be considered as general have therefore been brought together in this docume

gach CDI, two main documents are necessary to determii€ all requirements and tests:

and

have

urpose of this document is to harmonize and define rules, components and requirements

ards
nt.

a) this document, referred to as “IEC 62026-1" in the relevant CDI parts covering the valrious

types of CDls;

b) the specific CDI part of the IEC 62026 series.

A spe¢cific CDI part may omit a general requirement if it is not applicable, or it may add t

it is

NOT

ihadequate in the particular case.

E| Product-specific requirements for products incorporating a CDI are given in the relevant product stan

Theselrequirements apply in addition to those-given in this document.

D it if

Hards.

2 Normative references

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

IEC 60947-1{2007, Low-voltage switchgear and controlgear — Part 1. General Jules
IEC §0947=4+2007/AMD1:2010

IEC §094771:2007/AMD2:2014

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement 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 61000-4-3:2006/AMD1:2007

IEC 61000-4-3:2006/AMD2:2010

IEC

61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing

measurement techniques — Electrical fast transient/burst immunity test

IEC

61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing

measurement techniques — Surge immunity test

IEC

61000-4-5:2014/AMD1:2017

and

and
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IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

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

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement
CISPR 11:2015/AMD1:2016

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

ISO and IEC maintain terminological databases for use in standardization-"at the follgwing
addregsses:

o |EC Electropedia: available at http://www.electropedia.org/

¢ 130 Online browsing platform: available at http://www.iso.org.ebp

3.1
change of state
procgss of data exchange which occurs only when a\device's or controller's data changes
state|laccording to specific change criteria

3.2
contfoller
progfammable controller, personal computer or equivalent computing hardware in which the
software controlling the application or precess runs

3.3
contfoller-device communication medium
means (such as two or more\wires or fibre optic cable) utilized by devices or controllgrs to
transffer data to other devices-or controllers

Note 1 to entry: A CDI that ‘has "power on the communication medium" architecture uses two wires thgt also
distribjute power within the iCDI.

3.4
contfoller-dévice interface
CDI
arrarjgement of nodes and their interconnections that transport information between
controllers and devices in an industrial control system

Note 1 to entry: This note applies to the French language only.

3.5
CDI component
device, controller or other component for which the requirements are specified in a CDI part

3.6

CDI power supply

power supply with characteristics and parameters suitable for the CDIl's functionality and
capability
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CDI power distribution medium
inter-connecting means used to transfer power within a CDI

Note 1 to entry: In the case of a CDI that has "power on the communication medium" architecture, the CDI
distribution medium also transfers data within the CDI.

3.8

device
physical unit containing application elements and that may contain communication elements

EXAMRLE—Conirel—cicuit—device (onn 22168 of \IEC 60047 1-'){\(\7) pEESBRGE SeRsHRa—deVico— e S HEe—s
T d g g

9 Ld
devicq, actuator, annunciator, operator terminal, motor controller, current sensor, valve control, data logge
code gcanner, push-button, pilot light, etc.

3.9

2019

power

nsing

devig¢e profile
reprgsentation of device functionality available to the CDI

3.10

mult|cast
procgss of data exchange which occurs when a device or controlleryproduces one messa
multiple devices and/or controllers for their appropriate action

3.1

pollipg

proc

requégsts data from, a specific device or controller

Note {1 to entry: The receiving device responds to the polling by acting according to the data it receives

return

sequence.

3.12
port

parti¢ular interface of the specified apparatus with the external electromagnetic environm

Note 1 to entry: See Figure 17 of\|EC 60947-1:2007 for examples of ports.

[SOYRCE: IEC 60947-1:2007, 2.7.1]

4

Classifications

This plause-inthe specific CDI parts shall list the classifications below, where applicable
appropriate details:

5

5.1

ss of data exchange which occurs when a device or a controller sends data t

ng its status data. When this transaction is ceampleted, the device polls the next device in a predeten

I, bar-

ge to

o, or

or by
mined

with

Dt components;
interfaces;

topology;

information exchanges;
attributes.

Characteristics

CDI components

Specific CDI parts shall specify requirements for the devices, controllers and other
components that may be used.
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5.2

Interfaces

Specific CDI parts shall include information on the following, if applicable:

5.3

Spedfic CDI parts shall specify the topologies that may be used.

EXAMPLE Daisy chain, star, tree, trunk/drop.
5.4

Spedific CDI parts shall specify the information exchanges that may be used.

Spedfic CDI parts shall specify the applicable attribute values, including, as a minimum:

and ¢ther informationJto support the evaluation of the transmission time of the CDI.

6

6.1

procedural, such as what needs to happen first, second, etc., when the interface system
powers up and down, and establishes and terminates data exchange across the interface;

information exchanges, such as what a device is requested to do across an interface;

EXAMPLE 1 Polling, change of state.
services and protocol, i.e. the message structure and content that crosses the interface;

E }¥AMPEE-2—Reer-to-peer—master-stave-

device and controller behaviour as viewed from the CDI;

nmechanical, i.e. the shape, construction, pin size, etc.;

electrical, such as the voltage, current and timing of the bit levels on the CBJ;

fynctional, i.e. what interface connections provide which functions.

Topology

Information exchanges

Attributes

data transmission rate (in bits per seeond);
nmlaximum length of communication medium or end to end distance;
nessage length for single transmission;

m

XAMPLE 4 bits, 8 bytes.
nmaximum node count\per system,;

Product information

Instructions for installation, operation and maintenance

The manufacturer shall specify in the documents or catalogues, the conditions for installation,
operation and maintenance of the CDI components.

When relevant, safety information and instructions shall be provided in order to achieve the
safe use of the CDI. Such information shall be easily understood by the user, for example in
the form of commonly used symbols and/or drawings. The instructions shall also specify the
measures to be taken, if any, for achieving EMC compliance as described in 8.2.

6.2

Profiles

Devices and controllers shall be marked with, or shall include in the instructions for operation,
the identification of the device profile(s) supported.
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6.3 Marking
CDI components shall be marked as follows:

a) manufacturer’s name or trade mark;

b) type designation or other marking which makes it possible to identify the CDI component
and to get the relevant information from the manufacturer or his catalogue;

c) reference to the relevant CDI part;
d) any additional marking required by the relevant CDI part.

For Dl components—that do-not have the phvsical space to accommodatethe reguired
g L 4 g 1

markjngs, the information shall be provided on a label or in the manufacturer's documentation.

6.4 | Degree of protection
The manufacturer shall state the degree of protection according to Annex C-of IEC 6(Q947-
1:2007 and IEC 60947-1:2007/AMD1:2010.

7 Normal service, mounting and transport conditions

7.1 General

The fequirements given in 7.2, 7.3 and 7.4 shall be met forCall CDI components.

If thel conditions for operation differ from those given)in’this document or by the manufaciurer,
the yser should state the deviation from the standard conditions and acquire an agregment
with the manufacturer on the suitability for use tnder such conditions. Information given in the
manufacturer's catalogue may take the place-6f’such an agreement.

7.2 Normal service conditions
7.21 General

CDI ¢omponents shall be selected to meet expected environmental conditions.

7.2.2 Ambient air temperature

CDI ¢omponents shall-eperate as intended within an ambient air temperature range of -5 [C to
+40 qC.

7.2.3 Altitude

CDI ¢ompohents shall be capable of operating at altitudes of up to 2 000 m.

For CDI components intended to be used at higher altitudes, both the reduction of the
dielectric strength and the cooling effect of air shall be considered.

7.2.4 Climatic conditions
7.2.4.1 Humidity

CDI components shall be capable of operating as intended at +40 °C with a relative air
humidity of 50 % and with higher relative humidity at lower temperatures, for example 90 % at
+20 °C. Special measures may be necessary in cases of occasional condensation due to
variations in temperature.
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7.2.4.2 Pollution degree

Unless otherwise stated by the manufacturer, CDI components shall be intended for
installation under environmental conditions of pollution degree 3, as defined in 6.1.3.2 of
IEC 60947-1:2007. However, other pollution degrees may apply, depending upon the micro-
environment.

7.3 Conditions during transport and storage

A special agreement shall be made between user and manufacturer if the conditions during
transport and storage, for example temperature and humidity, differ from those defined in 7.2.

Oth AAL +h fallararin S—tara-urala-tie Eo-a-Eh o H Aaein S—troncn whond cltaoraoaa: b oty
e WIST, T TOUTmowhTy ™ t(CTTpCTatuT e Ay appnc S uuriiTyg aarntsSpuTt arna stoTaygt.— OCT veen

—25 9C and +55 °C and, for short periods not exceeding 24 h, up to +70 °C.

7.4 | Mounting

Mounting dimensions and conditions of the CDI components shall be specified’in the specific
CDI parts or, if not specified, shall be stated in the manufacturer’s instructions.

8 Constructional and performance requirements

8.1 General

All ptoducts incorporating a CDI shall comply with their relevant product standards in addition
to this document.

The ¢onstructional and performance requirementssshall be specified in the specific CDI parts.
Reqgyirements shall be specified for

bwer supply;

Bvice;

p
d

— controller;
electromechanical components;
c

bmmunication medium.

The equirements shall.inglude but are not limited to

— general requirements;
— cpnnections.and ports;

— fynctions(of the device or controller during initiating, sending, receiving and respondipg to
nessages, I/O configuration and diagnostic messages;

— electromagnetic compatibility (EMC).

8.2 Electromagnetic compatibility (EMC)
8.2.1 Immunity

CDlIs shall meet the minimum requirements given in Table 1, except where a different test
level is given and justified in the specific CDI parts.
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Table 1 — Immunity requirements
Reference standard Test levels Performance
Type of test N o
(where applicable) criterion
Electrostatic discharges IEC 61000-4-2:2008 8 kV / air discharge B
4 kV / contact discharge

Radiated radio-frequency IEC 61000-4-3:2006 10 V/m A

electromagnetic fields

(80 MHz to 1 GHz)

Radiated radio-frequency IEC 61000-4-3:2006 3 V/m A

electromagnetic fields

(1,4 GHz to 6 GHz)

Elecjrical fast IEC 61000-4-4:2012 1 kV/5 kHz for all cables that B

trangients/bursts contain CDI communication

media.
2 kV/5 kHz for all other cables
and ports.
Surges (1,2/50 ps — 8/20 us) IEC 61000-4-5:2014 2 kV (AC mains line-to-earth) B
and IEC 61000-4- . ) .
5:2014/AMD1:2017 1 kV (AC mains Ilne-to-llne)

Conducted radio-frequency IEC 61000-4-6:2013 10V A

disturbances

(150{kHz to 80 MHz)

Voltdge dips and interruptions | - See specific CDI parts -
Perfgrmance criteria and specified limits shall be given in the specific CDI parts using the
genefal performance criteria of IEC 61000-6-2.

8.2.2 Emission

CDls| shall meet the requirements given in CISPR 11:2015 and CISPR 11:2015/AMD1:2016
for class A, group 1.

Thesg requirements apply to°CBlIs exclusively used in an industrial environment. When| they
may [be used in a non-industrial environment, the following warning shall be included in the
instryctions for use:

Attention
This is a class'A product. In a non-industrial environment, this product may cause rad|o
interfefence, in which case the user may be required to take adequate measures.

8.2.3

EMC tests

Electromagnetic compatibility tests shall be made in accordance with 9.3.

9 Tests

9.1

General

Tests shall be made to verify compliance with the requirements of this document.
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9.2

Type tests

Type tests are intended to verify compliance to this document. Where applicable, they shall
include:

— power supply;

— device;

— controller;

— electromechanical components;

— communication medium.

They|

- g
- C
- fu

3

D

9.3

The 4

Emis
cond
insta

shall include, as appropriate, the verification of

eneral requirements;
bnnections and ports;

nctions of the device or controller during initiating, sending, receiving.and respondi
essages, |/O configuration and diagnostic messages;

ectromagnetic compatibility (EMC).
Electromagnetic compatibility

pecific CDI parts shall detail the test methods and test.set-ups.

s5ion and immunity tests are type tests and shall*be carried out under represent
tions, both operational and environmental, tsing the manufacturer’s instruction
lation.

The {ests shall be carried out in accordance(with the reference EMC standards. Howeve

spec

fic CDI parts shall specify any additional measures necessary to verify the performa

ng to

ative
5 for

, the
hce.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGE A BASSE TENSION -
INTERFACES APPAREIL DE COMMANDE-APPAREIL (CDI) -

Partie 1: Regles générales

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de “pormali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)y L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation-dans les don
de| I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités —publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessib
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet(fraité peut participe
organisations internationales, gouvernementales et non gouvernementales, encliaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la nj
du| possible, un accord international sur les sujets étudiés, étant donné/que les Comités nationaux dg
interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin qug
s'gdssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dgns le but d'encourager I'uniformité internationale, les*Comités nationaux de I'lEC s'engagent, dans tg
mgsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutesyRublications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéeres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fodrnissent des services d'évaluation de~conformité et, dans certains secteurs, accédent aux marqu
cophformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
ingépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Adcune responsabilité ne doit” étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de I'lEC, pouriteut préjudice causé en cas de dommages corporels et matériels, ou de touf]
dommage de quelque.nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépehses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
toyte autre Publication de I'lEC, ou au crédit qui lui est accordé.

L'dttention esf \attirée sur les références normatives citées dans cette publication. L'utilisation de publid
référencées'est obligatoire pour une application correcte de la présente publication.

L’gttention\est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'opjet de“droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
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de|brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 62026-1 a été établie par le sous-comité 121A: Appareillage a
basse tension, du comité d'études 121 de I'lEC: Appareillages et ensembles d’appareillages
basse tension.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2007. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) exigences supplémentaires pour les informations et les instructions relatives a la sécurité,

notamment les mesures a prendre, s’il y a lieu, pour parvenir a la conformité CEM;
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b) alignement des exigences CEM concernant I'immunité sur celles de la série de normes
IEC 61000-6. Niveau d’essai des champs électromagnétiques rayonnés aux fréquences
radioélectriques porté a 6 GHz;

c) alignement des exigences CEM concernant les émissions sur celles de la publication
CISPR 11 actuelle.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
121A/280/FDIS 121A/295/RVD

Le r{pport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote Lyant
abouti a I'approbation de cette Norme internationale.

Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2.

Une |liste de toutes les parties de la série IEC 62026, publiées_Sous le titre général
Appadreillage a basse tension — Interfaces appareil de commande-appareil (CDI), peuf étre
consliltée sur le site web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la dale de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives au document recherché. A cette date, le documentsera

g¢conduit,

°
-

e supprimé,

[}
-

emplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

La classe d’interfaces appareil de commande-appareil (CDI) couverte par le présent
document inclut les CDI industrielles pour les systémes de commande, l'automatisation
d’usine et les processus automatisés.

Les CDI industrielles ont proliféré pour satisfaire aux besoins d’utilisateurs spécifiques, mais
aucune CDI ne satisfait a tous les besoins. Des solutions multiples ont été mises en ceuvre
pour répondre a I'éventail des exigences concernant le matériel, I'utilisation, le contenu
d’information et la configuration. Les exigences matérielles ont conduit a des CDI ayant des
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bts de distance, de nombre de noeuds et d’environnement.

gu’il y ait une grande diversité de techniques de CDI, il existe des exigences com
omposants, aux interfaces et aux conditions d’environnement qui sont spécifiées d

bateur a comparer et a choisir les techniques correspondant aux exigences de dist
mbre de nceuds, d’entrée-sortie et d’installation pour une application’donnée.

ésent document simplifie le processus de choix d’'une CDI en \fournissant une stru

I'inclusion de caractéristiques et d’aptitudes spécifiques.a cette interface. Les Artic
ontiennent I'esquisse des exigences générales que la& norme IEC spécifique a ung
fie. L’Article 9 contient les spécifications relatives aux-essais.

brmalisation des aspects des CDI simplifie aussi I’écriture du logiciel pour les fong
couche supérieure des systémes de commande industriels, telles que la programm
commande de supervision, de I'interface opérateur et de la stratégie de commande.

que le présent document soit complet et utilisable, il requiert la disponibilité de no
ves aux CDI particuliéres, qui constituent les autres parties de la série IEC 62026.
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APPAREILLAGE A BASSE TENSION -
INTERFACES APPAREIL DE COMMANDE-APPAREIL (CDI) -

Partie 1: Regles générales

1 Domaine d’application

2019
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résent document ne s’applique pas aux réseaux de communication industriels de
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ésent document vise a harmoniser et définir les régles, les composants et les exigg
ture générale applicables aux CDI industrielles. Les caractéristiques généraleg
s des différentes CDI ont donc été rassemblées dans leprésent document.

chaque CDI, deux documents principaux sont nécessaires pour définir I'ensemble
nces et des essais:

présent document, cité sous la référence IEC 62026-1" dans les parties perting
buvrant les différents types de CDI;

partie de la série IEC 62026 spécifiquea'une CDI.

résente partie de I'lEC 62026 s’applique aux interfaces entre l'appareillage a t1tasse
bn et des appareils de commande (par exemple automates programmables, ordinateurs

plus
C de

nces
des

des

entes

bartie relative a une CDI particuliere,;peut omettre une exigence générale si elle n’esft pas

cable, ou elle peut la compléter si\elle ne convient pas dans le cas particulier.

Les exigences spécifiques aux\produits incorporant une CDI sont données dans les normes de ¢
entes. Ces exigences s’appliquent’en plus de celles données dans le présent document.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou [
ur contenui-des exigences du présent document. Pour les références datées,
on citée-s’applique. Pour les références non datées, la derniére édition du docume
bnce s'applique (y compris les éventuels amendements).

roduit

artie
seule
nt de

IEC §0947-1:2007, Appareillage a basse tension — Partie 1: Régles générales

IEC 60947-1:2007/AMD1:2010
IEC 60947-1:2007/AMD2:2014

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d’essai

et de

mesure — Essai d’immunité aux décharges électrostatiques

IEC 61000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d’essai
et de mesure — Essai d’immunité aux champs électromagnétiques rayonnés aux fréquences

radio

électriques

IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d’essai

et de

mesure — Essais d’immunité aux transitoires électriques rapides en salves
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