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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POWER LINE COMMUNICATION SYSTEMS
FOR POWER UTILITY APPLICATIONS -

Part 2: Analogue power line carrier terminals or APLC

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 corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of 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 62488-2 has been prepared by IEC technical committee 57: Power
systems management and associated information exchange.

This first edition of IEC 62488-2 cancels and replaces the relevant parts of IEC 60663 and
IEC 60495, which will be withdrawn at a later date.

This standard is to be used in conjunction with IEC 62488-1.

This bilingual version (2020-03) corresponds to the monolingual English version, published in
2017-07.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
57/1867/FDIS 57/1891/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.

The French version of this standard has not been voted upon.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 62488 series, published under the general title Power line
communication systems for power utility applications, can be found on the IEC website.

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.

The contents of the corrigenda 1 (2020-01) and 2 (2023-03) have been included in this copy.

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 62488 series is a family of standards dealing with all aspects of power line
communication systems operating over electricity power lines.

These international standards apply to power line carrier terminals and systems (PLC) used to
transmit information over power networks including extra high, high and medium voltage
(EHV/HV/MV) power lines. Both analogue and digital modulation as well as narrow and
broadband systems will be included.

The complexity and extensive size of present-day electricity generation, transmission and
distribution systems are such that it is possible to control them only by means of an
associated and often equally large and complex telecommunication system having a high
order of reliability.

The control of electrical networks and transmission and reception of data are through a
combination of analogue and digital communication systems controlling devices and systems
distributed throughout the electrical network.

The emergence of digital communication systems for controlling the devices of the electrical
distribution network enables faster data transmission. The traditional analogue communication
systems mainly due to legacy applications are still extensively used.

The ability to represent the various electrical parameters as an analogue signal and/or a
digital signal ensures the quality and quantitative aspects of seamless communication to be
maintained throughout the electrical power network.

Therefore, by using either analogue power line communication, digital power line
communication or a combination of both types of systems, seamless efficient communication
may be maintained throughout the power network.

In many countries, Power Line Carrier (PLC) channels represent a main part of the utility-
owned telecommunication system. A circuit which would normally be routed via a PLC
channel can also be routed via a channel using a different transmission medium, such as a
point to point radio or open-wire circuit. Since, in many cases, automatic switching is used,
the actual rerouting, although predetermined, is unpredictable.

It is important, therefore, that the input and output signals and criteria exchanged among all
terminal used in the communications system are compatible. This compatibility is also
beneficial in creating the ability to interchange and interconnect terminals from different
sources.

This document has been prepared to enable compatibility between APLC links from different
sources or between APLC links and other transmission medium to be achieved and to define
the terminal performance required in APLC networks.
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POWER LINE COMMUNICATION SYSTEMS
FOR POWER UTILITY APPLICATIONS -

Part 2: Analogue power line carrier terminals or APLC

1 Scope

This part of IEC 62488 applies to Amplitude Modulation Single Sideband (AM-SSB) Analogue
Power Line Carrier (APLC) Terminals and Systems used to transmit information over power
lines (EHV/HV/MV).

In particular this document covers basically baseband signals with bandwidths of 4 kHz and
2,5 kHz, or multiples thereof, corresponding to the same high frequency bandwidth/s for
single or multi-channel APLC terminals.

Figure 1 shows a schematic representation of the scope of the IEC 62488-2 standard within a
complete power line communication system installation.

POWER LINE

Il

I
Line Trap
IEC 60353

' ——= Coupling Capacitor
IEC 60358 :

Coupling Device

IEC 60481
PLC Terminal !
: Scope of IEC
Power Supply | 62488-2/3
_Tomersey Ly
1+
Applications

EC

Figure 1 — Schematic representation of the scope of IEC 62488-2
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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 60038, IEC standard voltages

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
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 h + 12 h cycle)

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

IEC 60255-27:2013, Measuring relays and protection equipment — Part 27: Product safety
requirements

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60721-3-1:1997, Classification of environmental conditions — Part 3 Classification of
groups of environmental parameters and their severities — Section 1: Storage

IEC 60721-3-2:1997, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 2: Transportation

IEC 60721-3-3:1994, Classification of environmental conditions — Part 3: Classification of
groups of environmental parameters and their severities — Section 3: Stationary use at
weatherprotected locations

IEC 60721-3-3:1994/AMD1:1995

IEC 60721-3-3:1994/AMD2:1996

IEC 60834-1, Teleprotection equipment of power systems — Performance and testing — Part 1:
Command systems

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

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

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

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

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

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

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

IEC 61000-4-16, Electromagnetic compatibility (EMC) — Part 4-16: Testing and measurement
techniques — Test for immunity to conducted, common mode disturbances in the frequency
range 0 Hz to 150 kHz

IEC 61000-4-17, Electromagnetic compatibility (EMC) — Part 4-17: Testing and measurement
techniques — Ripple on d.c. input power port immunity test

IEC 61000-4-18, Electromagnetic compatibility (EMC) — Part 4-18: Testing and measurement
techniques — Damped oscillatory wave immunity test

IEC 61000-4-20:2010, Electromagnetic compatibility (EMC) — Part 4-20: Testing and
measurement techniques — Emission and immunity testing in transverse electromagnetic
(TEM) waveguides

IEC 61000-4-29, Electromagnetic compatibility (EMC) — Part 4-29: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations on d.c. input power port
immunity tests

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

IEC 61000-6-4:2006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments
IEC 61000-6-4:2006/AMD1:2010

IEC 61000-6-5:2015, Electromagnetic compatibility (EMC) — Part 6-5: Generic standards —
Immunity for equipment used in power station and substation environment

IEC 62488-1:2012, Power line communication systems for power utility applications — Part 1:
Planning of analogue and digital power line carrier systems operating over EHV/HV/MV
electricity grids

CISPR 16-1-1:2015, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Coupling
devices for conducted disturbance measurements

CISPR 16-1-4:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antennas
and test sites for radiated disturbance measurements

CISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements
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CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

CISPR 14-1:2016, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission

CISPR 22:2008, Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement
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INTRODUCTION

La série IEC 62488 est une famille de normes traitant de tous les aspects des systémes de
communication sur lignes d’énergie fonctionnant sur des lignes électriques.

Ces normes internationales s'appliquent aux équipements et systémes terminaux a courants
porteurs sur lignes d'énergie (CPL) utilisés pour émetire des informations sur les réseaux
électriques, ce qui englobe les lignes d'énergie Extra Haute, Haute et Moyenne Tension
(EHT/HT/MT). Les systéemes de modulation analogiques et numériques ainsi que les
systémes a bande étroite et large y sont inclus.

La complexité et la taille importante des systémes actuels de production, de transport et de
distribution d'électricité sont telles qu'il est possible de contrdler ces systémes uniquement au
moyen d'un systéme de télécommunication associ€, souvent également étendu et complexe,
présentant une fiabilité trés élevée.

Le contréle des réseaux électriques et I'’émission et la réception de données s'effectuent au
moyen d'une combinaison de systémes de communication analogiques et numériques qui
contrbélent les dispositifs et systémes répartis sur le réseau électrique.

L’émergence de systéemes de communication numériques pour contréler les dispositifs du
réseau de distribution électrique permet une émission plus rapide des données. Toutefois, les
systéemes de communication analogiques traditionnels sont encore largement utilisés en
raison des anciennes applications.

La capacité a représenter les différents parameétres électriques sous forme de signal
analogique et/ou de signal numérique garantit les aspects qualitatifs et quantitatifs d'une
communication sans raccord a maintenir dans le réseau électrique.

Par conséquent, a l'aide d'une communication sur lignes d'énergie analogiques, d'une
communication sur lignes d'énergie numériques ou d'une combinaison des deux types de
systémes, une communication efficace sans raccord peut étre maintenue sur lI'ensemble du
réseau électrique.

Dans de nombreux pays, les canaux a courants porteurs sur lignes d’énergie (CPL)
constituent une partie essentielle du systéme de télécommunication propre aux compagnies
d’électricité. Un circuit normalement établi par un canal CPL peut aussi étre acheminé par un
canal utilisant un support de transmission différent, tel qu'une liaison radio point-a-point ou
une ligne filaire. Etant donné que dans de nombreux cas, la commutation est automatique, le
reroutage effectif bien que prédéterminé est imprévisible.

Il est donc important que les signaux et critéres d’entrée et de sortie échangés entre tous les
terminaux utilisés dans le systéme de communication soient compatibles. Cette compatibilité
est également bénéfique car elle donne la possibilité d’interchanger et d’interconnecter des
terminaux d’origines différentes.

Le présent document a été établi pour permettre la compatibilité entre des liaisons APLC
d’origines différentes ou entre des liaisons APLC et d’autres supports de transmission, et
pour définir les performances exigées des équipements terminaux dans les réseaux APLC.
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SYSTEMES DE COMMUNICATION SUR LIGNES'D'ENERGIE’
POUR LES APPLICATIONS DES COMPAGNIES D'ELECTRICITE -

Partie 2: Equipements terminaux a courants porteurs
sur lignes d’énergie analogiques ou APLC

1 Domaine d’application

La présente partie de I'lEC 62488 s’applique aux équipements terminaux et systémes a
courants porteurs sur lignes d’énergie analogiques (APLC) a modulation d’amplitude a bande
latérale unique (AM-SSB) utilisés pour émettre des informations sur des lignes d’énergie
(EHT/HT/MT).

Le présent document couvre fondamentalement les signaux de bande de base de largeur de
bande 4 kHz et 2,5 kHz, ou des multiples de ces valeurs, correspondant a la méme largeur de
bande/s haute fréquence pour les terminaux APLC monovoie ou multivoies.

La Figure 1 donne une représentation schématique du domaine d’application de I'l|EC 62488-2
dans le cadre d’une installation compléte d’un systéme de communication sur lignes d’énergie.
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Figure 1 — Représentation schématique du domaine d’application de I'lEC 62488-2

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60038, Tensions normales de la CEI

IEC 60068-2-1, Essais d’environnement — Partie 2-1: Essais — Essai A: Froid
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IEC 60068-2-2, Essais d’environnement — Partie 2-2: Essais — Essai B: Chaleur séche

IEC 60068-2-6, Essais d'environnement - Partie 2-6: Essais — Essai Fc: Vibrations
(sinusoidales)

IEC 60068-2-27, Essais d'environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

IEC 60068-2-30, Essais d'environnement — Partie 2-30: Essais — Essai Db: Essai cyclique de
chaleur humide (cycle de 12 h + 12 h)

IEC 60068-2-31, Essais d'environnement — Partie 2-31: Essais — Essai Ec: Choc lié a des
manutentions brutales, essai destiné en premier lieu aux matériels

IEC 60255-27:2013, Relais de mesure et dispositifs de protection — Partie 27: Exigences de
sécurité

IEC 60529, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60721-3-1:1997, Classification des conditions d'environnement — Partie 3: Classification
des groupements des agents d'environnement et de leurs sévérités — Section 1: Stockage

IEC 60721-3-2:1997, Classification des conditions d'environnement — Partie 3: Classification
des groupements des agents d'environnement et de leurs sévérités — Section 2: Transport

IEC 60721-3-3:1994, Classification des conditions d'environnement — Partie 3: Classification
des groupements des agents d'environnement et de leurs sévérités — Section 3: Utilisation a
poste fixe, protégé contre les intempéries

IEC 60721-3-3:1994/AMD1:1995

IEC 60721-3-3:1994/AMD2:1996

IEC 60834-1, Matériels de téléprotection des réseaux d'énergie électrique — Performances et
essais — Partie 1: Systémes de commande

IEC 60950-1, Matériels de traitement de l'information — Sécurité — Partie 1: Exigences
générales

IEC 61000-4-2, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'essai et de
mesure — Essai d'immunité aux décharges électrostatiques

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

IEC 61000-4-4, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d'essai et de
mesure — Essai d'immunité aux transitoires électriques rapides en salves

IEC 61000-4-5, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai et de
mesure — Essai d’immunité aux ondes de choc

IEC 61000-4-6, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d’essai et de
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