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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Power line communication systems for power utility applications -
Part 1: Planning of analogue and digital power line carrier
systems operating over HV electricity grids

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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC 62488-1 has been prepared by IEC technical committee 57: Power systems management
and associated information exchange. It is an International Standard.

This second edition cancels and replaces the first edition published in 2012. This edition
constitutes a technical revision.

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

a) Complete revision of this edition with respect to the previous edition with the main focus on

planning of analogue and digital power line carrier systems operating over HV power
networks;

b) A general structure of a bidirectional point-to-multipoint APLC, DPLC or ADPLC link has

been introduced;

c) Introduction of a new approach for global frequency planning.
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The text of this International Standard is based on the following documents:

Draft Report on voting

57/2773/FDIS 57/2794/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of IEC 62488 series, 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 webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

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 simultaneous use of the power distribution network for both energy transmission and data
communication is unique and reduces the costs of installing two services over one transmission
path. This communication technology is called generically power line carrier (PLC)
communications.

Therefore, by using either analogue power line carrier communication (APLC) or digital power
line carrier communication (DPLC) or a combination of both types of system (ADPLC), seamless
efficient communication can be maintained throughout the power network.

The development of digital techniques for communications in the HV electrical power networks
is now very widespread along with other applications in electronics. This is especially relevant
for the electrical distribution network where many of the PLC devices use analogue to digital
converters together with digital signal processing techniques enabling higher flexibility and HW
efficiency.

The development of the technical report "Planning of power line carrier systems" was first
produced by the International Electrotechnical Commission through publication IEC 60663 [1]"
in 1980 entitled Planning of (single sideband) power line carrier systems. In 1993, the
International Electrotechnical Commission produced IEC 60495 [2], "Single sideband power-
line carrier terminals". In the intervening years, electronic systems and the associated
communications systems for electronic devices evolved and developed considerably. The
introduction of digital communication techniques improved the quality of transmission and
reception PLC signals within electronic devices, enabling them to provide more detailed quality
analysis and control of the data being communicated throughout the electricity distribution
network, from control centre to service provider.

Both of these standards, IEC 60663 and IEC 60495, are being updated and replaced by the
following: IEC 60663 is replaced by IEC 62488-1 and IEC 60495 is replaced by IEC 62488-2 [3]
and IEC 62488-3 [4] covering respectively analogue, digital and hybrid analogue-digital power
line carrier terminals.

These documents apply to power line carrier (PLC) terminals used to transmit information over
HV power networks. Both analogue and digital modulation systems will be considered.

The IEC 62488 series consists of the following parts under the general title: Power line
communication systems for power utility applications:

Part 1: Planning of analogue and digital power line carrier systems operating over HV power
networks;

Part 2: Analogue power line carrier terminals or APLC;

Part 3: Digital power line carrier (DPLC) terminals and hybrid ADPLC terminals.

T Numbers in square brackets refer to the Bibliography.

8
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1 Scope

This part of IEC 62488 applies to the planning of analogue (APLC), digital (DPLC) and hybrid
analogue-digital (ADPLC) power line carrier communication systems operating over HV electric
power networks. The object of this document is to establish the planning of the services and
performance parameters for the operational requirements to transmit and receive data
efficiently and reliably.

Such analogue and digital power line carrier systems are used by the different electricity supply
industries and integrated into their communication infrastructure using common communication
technologies such as radio links, fibre optic and satellite networks.

2 Normative references

There are no normative references in this document.


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

La complexité et la taille importante des systémes actuels de génération, de transmission et de
distribution d’électricité sont telles qu’il est possible de contrbéler ces systémes uniquement au
moyen d’un systéme de télécommunication associé, souvent tout aussi étendu et complexe que
les systémes, et présentant une fiabilité tres élevée.

L'utilisation simultanée du réseau de distribution de puissance pour la transmission d’énergie
et la communication de données est unique. Elle réduit le colt de l'installation des deux
services en n’utilisant qu’un seul trajet de transmission. Cette technologie de communication
est appelée "communications par courant porteur sur ligne d’énergie" (CPL).

Par conséquent, a l'aide d’'une communication par courant porteur sur ligne d’énergie
analogique (APLC) et/ou d’'une communication par courant porteur sur ligne d’énergie
numérique (DPLC), la communication peut rester efficace sans raccord sur I'ensemble du
réseau électrique.

Le développement de techniques numériques pour les communications dans les réseaux
électriques HT est maintenant trés répandu, ainsi que d’autres applications du domaine de
I’électronique. Cela est particuliérement vrai concernant les réseaux de distribution électrique
dans lesquels les dispositifs CPL utilisent des convertisseurs analogiques/numériques associés
a des techniques de traitement du signal numérique visant a assurer une plus grande flexibilité
et une meilleure efficacité du matériel.

Le rapport technique sur la "conception des systémes a courant porteur sur ligne d’énergie" a
d’abord été élaboré par la Commission Electrotechnique Internationale dans I'lEC 60663 [1]"
parue en 1980 intitulée Conception des systéemes a courants porteurs (a bande latérale unique)
sur lignes d’énergie. En 1993, la Commission Electrotechnique Internationale a élaboré
I'IEC 60495 [2], Equipements terminaux & courants porteurs sur lignes d’énergie, a bande
latérale unique. Dans les années qui ont suivi, les systémes électroniques et les systémes de
communication associés pour dispositifs électroniques ont évolué et se sont considérablement
développés. L’introduction de techniques de communications numériques a amélioré la qualité
de I'émission et de la réception des signaux CPL dans les dispositifs électroniques,
leur permettant de fournir une analyse de la qualité plus détaillée et de contrbler les données
communiquées sur I’ensemble du réseau de distribution de I’énergie électrique, du centre de
commande au fournisseur de service.

Ces deux normes, IEC 60663 et IEC 60495, ont été mises a jour et remplacées par les normes
suivantes: L'IEC 60663 est remplacée par I'l[EC 62488-1, et I'|[EC 60495 est remplacée par
I'IEC 62488-2 [3] et '|EC 62488-3 [4], couvrant respectivement les équipements terminaux a
courant porteur sur ligne d’énergie analogiques, numériques et hybrides
analogiques/numériques.

Ces documents s’appliquent aux équipements terminaux a courant porteur sur ligne d’énergie
(CPL) utilisés pour transmettre des informations sur des réseaux d’alimentation électrique HT.
Les systémes de modulation analogiques et numériques sont pris en compte.

1 Les chiffres entre crochets renvoient a la Bibliographie.

8



IEC 62488-1:2025 © IEC 2025

La série IEC 62488 comprend les parties suivantes, présentées sous le titre général:

Systéemes de communication sur lignes d’énergie pour les applications des compagnies

d’électricité:

Partie 1: Conception des systemes a courants porteurs de lignes d’énergie analogiques et
numeériques fonctionnant sur des réseaux d’électricité HT;

Partie 2: Bornes analogiques a courant porteur en ligne (CPL);

Partie 3: Equipements terminaux & courants porteurs sur lignes d’énergie numériques (DPLC)
et équipements terminaux hybrides ADPLC.
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1 Domaine d’application

La présente partie de I'lEC 62488 s’applique a la conception des systémes de communication
par courant porteur sur ligne d’énergie analogiques (APLC), numériques (DPLC) et hybrides
analogiques/numériques (ADPLC, Analogue-Digital Power Line Carrier) installés sur des
réseaux d’alimentation électrique HT. Le présent document a pour objet de définir la conception
des services et des parametres de performance relatifs aux exigences opérationnelles en
matiére d’émission et de réception efficaces et fiables des données.

Ces systémes a courant porteur sur ligne d’énergie analogiques et numériques sont utilisés par
les différentes compagnies d’électricité et sont intégrés a leur infrastructure de communication
a l'aide des technologies de communication habituelles (les liaisons radioélectriques, la fibre
optique et les réseaux satellite, par exemple).

2 Références normatives

Le présent document ne contient aucune référence normative.
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