SVENSK STANDARD

SVENSK SS-EN IEC 62488-1, utg 2:2026
ELSTAN DARD Faststalld Sida Ansvarig kommitté

2026-02-04 1(108) SEK TK 57

© Copyright SEK Svensk Elstandard. Reproduction in any form without permission is prohibited.

System for kommunikation pa elnatet —
Del 1: Planering av analoga och digitala barfrekvenssystem pa
hogspanningsnat

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

Som svensk standard géller europastandarden EN IEC 62488-1:2025. Den svenska standarden innehéaller
den officiella engelska sprakversionen av EN IEC 62488-1:2025.

Nationellt forord
Europastandarden EN IEC 62488-1:2025
bestar av:

— europastandardens ikraftsittningsdokument, utarbetat inom CENELEC

— IEC 62488-1, Second edition, 2025 - Power line communication systems for power utility
applications — Part 1: Planning of analogue and digital power
line carrier systems operating over HV electricity grids

utarbetad inom International Electrotechnical Commission, IEC.

Tidigare faststédlld svensk standard SS-EN 62488-1, utg 1:2014 med eventuella tilldgg, &ndringar och
rittelser géller ej fr o m 2028-09-30.

ICS 33.200.00

Denna standard ar faststalld av SEK Svensk Elstandard,

som ocksa kan lamna upplysningar om sakinnehallet i standarden.
Postadress: Box 1042, 172 21 Sundbyberg

Telefon: 08 - 444 14 00.

E-post: sek@elstandard.se. Internet: elstandard.se



Standarder underlattar utvecklingen och héjer elsékerheten

Det finns manga férdelar med att ha gemensamma tekniska regler fér
bl a métning, sdkerhet och provning och fér utférande, skétsel och
dokumentation av elprodukter och elanléggningar.

Genom att utforma s&dana standarder blir sékerhetsfordringar
tydliga och utvecklingskostnaderna rimliga samtidigt som marknadens
acceptans fér produkten eller tjiéinsten &kar.

Ménga standarder inom elomrédet beskriver tekniska l6sningar och
metoder som &stadkommer den elsdkerhet som féreskrivs av svenska
myndigheter och av EU.

SEK &r Sveriges rost i standardiseringsarbetet inom elomradet

SEK Svensk Elstandard svarar fér standardiseringen inom elomradet

i Sverige och samordnar svensk medverkan i internationell och
europeisk standardisering. SEK &r en ideell organisation med frivilligt
deltagande fran svenska myndigheter, féretag och organisationer som
vill medverka till och paverka utformningen av tekniska regler inom
elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stédjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &r svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de
Normalisation Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet
inom |[EC och CENELEC é&r organiserat.

Arbetet i de tekniska kommittéerna ér 6ppet fér alla svenska
organisationer, féretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften fér deltagandet och intékter fran férséljning finansierar
SEKs standardiseringsverksamhet och medlemsavgift till IEC och
CENELEC.

Var med och péverkal

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
péverka framtida standarder och f&r tidig tillgéng till information och
dokumentation om utvecklingen inom sitt teknikomré&de. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
péverka enskilda féretags affarsutveckling och bidrar till deltagarnas
egen kompetensutveckling.

Du som vill dra nytta av dessa méjligheter &r viélkommen att kontakta
SEKs kansli fér mer information.

SEK Svensk Elstandard

Box 1042
172 21 Sundbyberg
Tel 08-444 14 00

elstandard.se



EUROPEAN STANDARD EN IEC 62488-1
NORME EUROPEENNE
EUROPAISCHE NORM September 2025

ICS 33.200 Supersedes EN 62488-1:2013

English Version

Power line communication systems for power utility applications
- Part 1: Planning of analogue and digital power line carrier
systems operating over HV electricity grids
(IEC 62488-1:2025)

Systémes de communication sur lignes d'énergie pour les Systeme zur Kommunikation tiber Hochspannungsleitungen
applications des compagnies d'électricité - Partie 1: fur Anwendungen der elektrischen Energieversorgung - Teil
Conception des systemes a courants porteurs de lignes 1: Planung von Systemen zur analogen und digitalen
d'énergie analogiques et numériques fonctionnant sur des Nachrichtenubertragung iber Hochspannungsleitungen
réseaux d'électricité HT (IEC 62488-1:2025)

(IEC 62488-1:2025)

This European Standard was approved by CENELEC on 2025-08-07. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkiye and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2025 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN IEC 62488-1:2025 E

SEK Svensk Elstandard SS-EN IEC 62488-1, utg 2:2026



EN IEC 62488-1:2025 (E)

European foreword

The text of document 57/2773/FDIS, future edition 2 of IEC 62488-1, prepared by TC 57 "Power
systems management and associated information exchange" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN IEC 62488-1:2025.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2026-09-30
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2028-09-30
document have to be withdrawn

This document supersedes EN 62488-1:2013 and all of its amendments and corrigenda (if any).

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 62488-1:2025 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standard indicated:
IEC 62488-2 NOTE Approved as EN 62488-2

IEC 62488-3 NOTE Approved as EN |IEC 62488-3
IEC 60358-1:2012 NOTE Approved as EN 60358-1:2012 (not modified)

IEC 60358 series NOTE Approved as EN IEC 60358 series
IEC 62443 series NOTE Approved as EN IEC 62443 series
IEC 62351 series NOTE Approved as EN IEC 62351 series
IEC 62351-8:2020 NOTE Approved as EN IEC 62351-8:2020 (not modified)

IEC 60870-5-101 NOTE Approved as EN 60870-5-101
IEC 60834-1 NOTE Approved as EN 60834-1
IEC 60870-5-104 NOTE Approved as EN 60870-5-104

SS-EN IEC 62488-1, utg 2:2026 SEK Svensk Elstandard



IEC 62488-1:2025-07(en-fr)

IEC IEC 62488-1

®
®

Edition 2.0 2025-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

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

Systémes de communication sur lignes d'énergie pour les applications des
compagnies d'électricité -

Partie 1: Conception des systémes a courants porteurs de lignes d'énergie
analogiques et numériques fonctionnant sur des réseaux d'électricité HT

ICS 33.200 ISBN 978-2-8327-0507-0

SEK Svensk Elstandard SS-EN IEC 62488-1, utg 2:2026



IEC 62488-1:2025 © IEC 2025

CONTENTS

L T AT ] 6
INTRODUGCTION L.t e et et et et e e et e et e e et eaenes 8
1 T oo o1 9
2 NOMMAtIVE TEIEIENCES .. ettt e 9
3 Terms, definitions and abbreviated terms ...t 9
3.1 Terms and definitioNS. ... 9
3.2 Abbreviated termsS. ... 15

4  Power line carrier communication SYSIEMS .........oooiiiiiiiiiii 16
4.1 LT =Y = - | 16
4.2 High voltage electricity power lINes...... ..o 18
4.3 Electricity power lines as transmission medium.............oooiiiiiiiiiiii e 19
4.3.1 CoUPIING SYSEEM ..ot e 19
4.3.2 Coupling configuration for overhead HV lines.............c.cocoiiiiiiiinnn, 24
4.3.3 Connecting Ccable ... 26

4.4 Analogue and digital PLC SYStemMS... ...t 27
4.4.1 APLC IMINaAIS. . e 27
4.4.2 DPLC teIMINalS ..o 28

4.5 Modulation schemes in HV PLC ... ... 30
4.5.1 LT =Y Y= - | 30
4.5.2 A - S S B . 31
4.5.3 Q A L 31
4.5.4 O F DM . 32
4.5.5 Other modulation SChemMEeS...... ... 32
4.5.6 Echo cancellation...... ..o 34

5  Frequency bands for PLC SYSteMS ..o 35
5.1 LT =Y = = | 35
5.2 ANl PlaNS e 35
5.2.1 LT =Y Y= - | 35
5.2.2 HV narrowband PLC channel plan ..........oooiiiiiiiiiiieeee e, 35

5.3 Spectral characteristics of PLC transmission signals .............cocoooiiiiiiiniinnnes. 36
5.4 Selection of the frequency bands for HV PLC systems...........c.coooiiiiiiinnnnn. 36
5.4.1 LT =Y = - | 36
5.4.2 Maximum power of PLC Signal ... ..o 37
5.4.3 ChanNEliNg. ... 38
5.4.4 Frequency allocation ...... ..o 38
5.4.5 Paralleling ... 38

6 Media for DPLC and APLC SYStemMS. .. .o i 39
6.1 LT =Y = = | 39
6.2 Transmission parameters of electricity power line channel ................................ 39
6.2.1 LT =Y = - | P 39
6.2.2 Characteristic impedance of power [iNe ............cooiiiiiiiiiiiii s 40
6.2.3 Overall link attenuation ... e 43
6.2.4 Channel frequency and impuUISE rESPONSE........cviuiriiiiiiiieeee e eeeaaaas 52
6.2.5 Noise and iNterferenCe ... ... .o 53

7 DPLC and APLC link and network planning ...........cooiiiiiiiiii e 60
7.1 LT =Y = - | 60

1

SEK Svensk Elstandard SS-EN IEC 62488-1, utg 2:2026



IEC 62488-1:2025 © IEC 2025

7.2 APLC HINK BUA@et ..o e 62
7.3 DPLC liNK BUAGEL. ..t 65
7.4 FreqQUENCY Plan. .. ... e 70
7.4.1 GBNEIAL e 70
7.4.2 Links over the same HV line between two substations .................cco. 70
7.4.3 Global frequency planning .........oouoiiiiiii 71
7.4.4 Other considerations ... ... .o 72
7.5 NEtWOIK PlaNNING ... e 73
7.5.1 GBNEIAL e 73
7.5.2 ReAUNAANCY ..o 73
7.5.3 Integration with other transmission technologies .................ccc, 74
7.6 L3V 01T oY= o1 U 41 VP 74
7.6.1 GBNEIAL e 74
7.6.2 IEC B244 3. .. e e 74
7.6.3 L O 2 1 PP 74
7.6.4 Cyber security aspects of PLC Systems.........cooiiiiiiiiiiiiiieeea 75
7.7 ManagemeNnt SYStEM ... 77
8  Performance of PLC SYSIEMS .. ... 77
8.1 SyStem PerfOrMaNCE .....u i 77
8.2 APLC link layer performancCe. ... ... .o 77
8.3 DPLC link layer performanCe .........c.ouieiuiiiiii e 79
8.4 Bit error ratio (BER) ... ..o 80
8.5 Block error ratio (BLER) .......iiei e 81
8.6 TranSMISSION CAPACITY ...t 81
8.7 SyNnc [0SS and reCoVEry tiMe ..o 81
8.8 LN K LA BN CY e 82
8.9 IETF-RFC 2544 Ethernet performance parameters...........c.ccooviiiiiiiiiiiiiiieeananns 82
8.10 BER and BLER testing recommendations.............cooiiiiiiiiiiiiii 83
8.10.1 GBNEIAL e 83
8.10.2 Serial synchronous interface ...... ... 83
8.10.3 Ethernet interface ...... ..o 83
8.11 Overall link quality for serial data transmission ................cooiiiiii 84
9  Selected requirements for applications using PLC systems .............cociiiiiiiiiiiiiiinenn, 86
9.1 G BNEIAl e 86
9.2 T O P ONY e 86
9.3 SPEECH QUANIY ..veiei 87
9.3.1 GBNEIAL e 87
9.3.2 Measuring intelligibility (Clarity) ..... ..o 87
9.4 ANalogue telePNONY ....u 88
9.5 Digital telephony . ... 88
9.6 VOIP appliCatioNS ... 88
9.7 Data traNSMISSION ..ot 88
9.8 T RlECONIIOL . e 89
9.8.1 IEC 60870-5-101 SCADA-RTU communication..............cooooiiiiiiiiiiiiinen, 89
9.8.2 IEC 60870-5-104 SCADA-RTU communication..............coooiiiiiiiiiiiiiinan. 89
9.8.3 TelepProteCtioN ... 89
9.8.4 Teleprotection signal ... ..o 90
2

SS-EN IEC 62488-1, utg 2:2026 SEK Svensk Elstandard



IEC 62488-1:2025 © IEC 2025

Annex A (informative) HF modulated power signal ... 91
A.1 LT a1 - | 91
A.2 HF modulated bandwidth and power signal.............cooiii e 95

Annex B (informative) Bandwidth efficiency ... 99

Annex C (informative) Power line noise measurement ..o, 103

B g AP Y et e 104

Figure T — PLC INK ..o e e 17

Figure 2 — General structure of a bidirectional point-to-point APLC, DPLC or ADPLC

link (in phase to ground configuration) ....... ... 17

Figure 3 — General structure of a bidirectional point-to-multipoint APLC, DPLC or

ADPLC link (in phase to ground configuration)............ccooiiiiiiiiiii e 18

Figure 4 — HV typical coupling CapacCitor ... . ..o 20

Figure 5 — Example of HV capacitive coupling system (single phase conductor to earth)...... 20

Figure 6 — Line trap electrical scheme ... ... 21

FIGUIE 7 — HV JiN@ tra oo e neaas 21

Figure 8 — Line trap impedance Versus frEQUENCY ......c.iuiiriii e aas 21

Figure 9 — Blocking impedance characteristic of a narrowband line trap ............................. 22

Figure 10 — Blocking impedance characteristic of a double band line trap........................... 22

Figure 11 — Blocking impedance characteristic of a broadband line trap............................. 22

Figure 12 — Example of coupling device components and electric scheme.......................... 23

Figure 13 — Coupling device characteristics with a coupling capacitor of 4 000 pF............... 24

Figure 14 — Phase-to-earth COUPliNg ... ..o e 25

Figure 15 — Phase-to-phase COUPIiNgG ... e 25

Figure 16 — Generic architecture of an APLC terminal acc. to IEC 62488-2......................... 28

Figure 17 — Generic architecture of a DPLC terminal acc. to IEC 62488-3 .......................... 29

Figure 18 — Generic structure of an ADPLC terminal ...........coooiiiiiiiiiie, 30

Figure 19 — Signal space for a 16-QAM constellation ..., 31

Figure 20 — Echo cancellation method for @ DPLC linK..........cocoiiiiiiiii e, 34

Figure 21 — An example of a APLC narrowband channel plan...................ocooiiiiiins 36

Figure 22 — Minimum freQUENCY Q@D ... v ettt e ens 38

Figure 23 — GMR of conductor bundles........ ..o 41

Figure 24 — Terminating network for a three-phase line ..o, 42

Figure 25 — Optimum coupling arrangements and modal conversion 108S a¢g ....................... 46

Figure 26 — Optimum phase to earth and phase to phase coupling arrangements for

long liNes With transSPOSIIONS . ...t 47

Figure 27 — Junctions of overhead lines with power cables .................ocoviiiiiii i, 50

Figure 28 — Example of HV H(f) and Ai(t) channel response ...........cccooiiiiiiiiiiiiiiiinae, 53

Figure 29 — Attenuation versus frequency of a real HV power line channel ......................... 53

Figure 30 — Background NOISE ......c.iuiiiiiii i 54

Figure 31 — Background NoiSe OVEer freQUENCY .......ouuiuiiiiii i 56

Figure 32 — Example of the background noise spectrum variations over time...................... 56

Figure 33 — Example of an isolated pulsSe..........cciiiiiiiii e 57

Figure 34 — Example of @ transient pulSe ..........oiiiiiii i 57

3

SEK Svensk Elstandard SS-EN IEC 62488-1, utg 2:2026



IEC 62488-1:2025 © IEC 2025

Figure 35 — Example of net-synchronous periodic pulSes...........cccoiiiiiiiiiiiiiiiieeees 58
Figure 36 — Example of bUIrst pUISES. ... ..ot e e 58
Figure 37 — Typical PLC network topologies base on APLC, DPLC or ADPLC links in
HY POWET NetWOIK .. e 61
Figure 38 — Example for a signal arrangement in two 4 kHz channels .............................. 63
Figure 39 — Example for a DPLC channel arrangement...........ccooiiiiiiiiiiiieee, 66
Figure 40 — Typical DPLC bandwidth efficiency for a BER of 1076 68
Figure 41 — Example of the HV line voltage ranges under considered conditions................. 69
Figure 42 — Example for DPLC system with automatic data rate adaptation........................ 70
Figure 43 — Example of frequency planning based on cellular frequency channel
Lo [0 E= (=T ] T PP 72
Figure 44 — Limits for overall loss of the circuit relative to that at 1 020 Hz
(IS I 1 P 0 12 ) T PP 79
Figure 45 — Limits for group delay relative to the minimum measured group delay in the
500 Hz — 2 800 Hz band (ITU-T M.1020) ... .uiuieiiiitiie et e e e e e e aeaas 79
Figure 46 — Some theoretical BER CUIVES ..ot 80
Figure 47 — DPLC "C/SNR" characteristic in comparison to the Shannon limit efficiency
for BER = 1E-4 and 1E-6 and Shannon limit...........ooiiiiii 81
Figure 48 — Ethernet standard structure of frame format....................., 83
Figure 49 — Example of unavailability determination (ITU-T G.826)............coccviiiiiiininnnnnn. 85
Figure 50 — Example of the unavailable state of a bidirectional path (ITU-T G.826) ............. 85
Figure 51 — Quality performance estimation based on ITU-T G.821 and G.826.................... 85
Figure 52 — Relationship between clarity, delay, and echo with regards to speech
QUL et 87
FIQure A 1 — POWET CONCEPES ...ttt e ettt et ettt neaas 91
Figure A.2 — SiNgle f0Ne. .. 93
FIGUIEe A.3 — TWO tONES ..ottt et ettt neaas 94
Figure A.4 — Example of noise equivalent bands for different services ........................ooiis 95
Figure A.5 — Noise equivalent band for different services...............coocoii . 96
Figure B.1 — 8-PAM signal constellation.............ooiiii 99
Figure B.2 — SNR gap of DPLC efficiency to Shannon limit ................coi. 101
Figure B.3 — DPLC efficiency for BER = 10~4 and 10~6 and Shannon limit...................... 102
Table 1 — Characteristics of typical DPLC modulation schemes...............ccooiiiiiiiiiiiiinn. 33
Table 2 — Single- and multicarrier QAM DPLC modulation scheme characteristics............... 33
Table 3 — Power line carrier communication techniques and frequencies............................ 35
Table 4 — HF spectrum allocated for PLC Systems .........coiiiiiiiiiii e 36
Table 5 — Range of characteristic impedances for PLC circuits on HV overhead lines.......... 42
Table 6 — Additional loss agqq [dB] for various line configurations and optimum
[oTo 18T o] 11 a Yo =T =1 T =10 0 1Y o1 4= 0 48
Table 7 — Typical power of corona noise power levels, referring to a 4 kHz bandwidth
for various HV system vVOIages ... ... 55
Table 8 — Typical average impulse-type noise levels, measured at the HF-cable side of
the coupling across 150 Q in a bandwidth of 4 KHz ... 59
Table 9 — Signal parameters ... ... e 63
4

SS-EN IEC 62488-1, utg 2:2026 SEK Svensk Elstandard



IEC 62488-1:2025 © IEC 2025

Table 10 — LinK DUAGET. .. ..o 64

Table 11 — Signal and allowed noise levels at the receiver input................ccocoiiiiiiiiii. 64

Table 12 — Possible solutions for the example of Figure 39..........oooiiiii 67

Table 13 — Main cyber security threats and security risks related to PLC systems............... 77

Table 14 — Quality mask objectives (Sample).... ..o 86
5

SEK Svensk Elstandard SS-EN IEC 62488-1, utg 2:2026



IEC 62488-1:2025 © IEC 2025

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

1) 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.

2) 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.

3) 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.

4) 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.

5) 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.

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

7) 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.

8) 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.

9) 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.
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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.
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IEC 62488-1:2025 © IEC 2025

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.

SEK Svensk Elstandard SS-EN IEC 62488-1, utg 2:2026
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