IEC 62488-2

Edition 1.0 2017-07

INTERNATIONAL |
STANDARD AQ}‘

\
QO

colour
inside

o

Power line communication systems for power uti'i y%plications -
Part 2: Analogue power line carrier terminai\

A )

IEC 62488—2:2011—0W


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and puhlisti s
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure tnc* you nave the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.c 2

The world's leading online dic anary »f electronic and
electrical terms containing 2C: 000 =rms and definitions in
English and French, with eauiv.'ep. terms in 16 additional
languages. Also knowr a5 the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary < std. ec.ch/glossary

65 000 electrotech ..c='-terminology entries in English and
French extreciwcd frem the Terms and Definitions clause of
IEC publicat ns i sued since 2002. Some entries have been
colle~ted ~om ~lier publications of IEC TC 37, 77, 86 and
CISPk.

IE C Customer Service Centre - webstore.iec.ch/csc

If y~u vish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

IEC 62488-2

Edition 1.0 2017-07

INTERNATIONAL
STANDARD

colour
inside

Power line communication systems for power utiiity eoplications —

Part 2: Analogue power line carrier terminals er ~RL.C

NTENATIONAL

ELECTROTECHNICAL

COMMISSION

ICS 33.200 ISBN 978-2-8322-4507-1

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

-2- IEC 62488-2:2017 © |IEC 2017

CONTENTS

L@ T T @ T = I L 7
1NN I @ 7 1 L@ N 1 ] PN 9
s oo ] o [ PP 10
2 NOIMALIVE FEIEIENCES ouiii it e e e ees 11
3  Terms, definitions and abbreviations ... 13
3.1 Terms and definitioNS. ... ... 13
3.2 A EVIALIONS L. e 1t

4 Low frequency Side INtEIfACES .. ...iieiii i .16
4.1 LT 1o - Y P S 13
4.2 ANAlOgUE INTEITACES ..oeie i e 17
4.2.1 GBNBIA e e 17
4.2.2 Voice frequenCY Band .......cco.viiiiii 17
4.2.3 NomMiNal IMPEAANCE ... .. s e 17
4.2.4 RETUIN 10SS 1ottt e e 17
4.2.5 Degree of unbalance to Earth ...........cccooiiiiiiiniien . R, N 17
4.2.6 ITU-T voice channel interface ..o e e 17
4.2.7 Subscriber iNterface......coooiviiiiii 17
4.2.8 PBX interconnection interface .........cooovoii ot i 18
4.2.9 Narrowband telegraphic channel interface [ .....c..cocoiiiiiiiii i, 18

4.3 Analogue teleprotection system interface . ... .. 19
4.3.1 Description .....coovviiiiiiiiicecceeees . N 19
4.3.2 Integrated telepProteCtioN . ... e e 20
4.3.3 Teleprotection interface frequency band ... 20
4.3.4 Teleprotection interface iIMNELANCA ..ivviiiiiii e 20
4.3.5 Teleprotection interface 1 fleCHON ... 20
4.3.6 Teleprotection interfaesignal [evels ... 20
4.3.7 Teleprotection interinCe control CIrCUITS ..o 20

4.4 Digital INEEIACES .. e 21
4.4.1 Telephony sigraling iNterface .....c.ovn i 21
4.4.2 INternal Aata Madem ... 21

5  Transmission linz:sia> high frequency interface.........cooooiiiiiiiiii i, 24
5.1 APLC higr. frequency band and channelling ..., 24
5.2 L =T oo oY T Ul U1 - o 25
5.3 SIGE Al LEVEIS e 25
5.4 NOMINAI IMPEAANCE ...t e e e e e e e e eaeeas 25
5.5 LY (] o T (o 11 PPN 25
2.6 Degree of unbalance to @arth..... ... 25
5.7 = o o 1 o 8 033 25
5.8 SPUIOUS BIMISSIONS ettt et e e et et et ettt et e e e eneenaes 26

S Quality and PerfOrmManCe ... ...oiuiiiiiiiiie e e 27
6.1 LT T=T - 1 F PPN 27
6.2 APLC internally generated NOISE .......ccuiiuiiiiiiiii e e 28
6.3 AUtomMAtiC gain CONTIOL ... e 28
6.4 [ T (=T = Tox o] o [ PP 28
6.5 Transmit/Receive frequency difference ... 28

6.6 PN A (=Y ALV E= N oY IR0 L1 o o (1o o 28


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

IEC 62488-2:2017 © IEC 2017 -3-

6.7 Group-delay diStOrtiON ... ... e 30
6.8 [ o Y0 0 T T w0 13 o oY o S 31
6.9 Y=Y 1T o] €7 Y/ 31
6.10 Crosstalk attenUatioN ... ..o 31
6.10.1 Co-channel crosstalk attenuation..........cc.oviiiiiiiii e 31
6.10.2 Inter-channel crosstalk attenuation ... 31

8 I~ 1 11 o 32
7.1 L= 1= = | PN 32
7.2 Test setup for APLC IINK tESTS ... e e e e 32
7.3 L L= (0T T o 1= PP 32
7.4 Degree of unbalance to earth ..o G
7.4.1 (T 1= - | P 33
7.4.2 L ottt e .\ 34
7.4.3 £ 15 = AT 34

7.5 T APPING 0SS et e e 35
7.6 S o101 Lo U FST =1 0 0111 T ] S 36
7.6.1 Single channel terminals....... ... 36
7.6.2 Multi-channel terminals..........cooiiiiiii e e 36

7.7 Y=Y 1T o] €7 Y/ 36
7.8 Co-channel and inter-channel crosstalk attenuation. . ..........cocooiiiiiiiiiiinneenen, 37

8  Configuration and Management ......cc.iiiiiii e e e 37
8.1 GENEIAL . 37
8.2 L0 T 01 To 11 = ¥4 o o 1 37
8.3 Network management SYSTEM ...l i e 38
8.4 Local terminal @larmS .. ..o 38

9 CYDBI SECUNITY o e e e e e e 38
9.1 LT =Y o 1= - Y 38
9.2 AUTNE NI CAtION . e e 39
L0 AP LC S LY ittt e e 39
O T R 7= o =T Y P 39
10.2 Safety reference Strindard.......cco.oiuiiii i 39
10.3 Classification Of ARLC Terminals ..o 39
0 T [ o Yo =3I o T 1 1o 41
10.5  TYPE AN i OUE N LBSTS ouititiii i et e 41
11 Storage a~ transportation, operating conditions, power SUpply.....cocoviiiiiiiiiiiiinineeen. 43
11.1 Stornge and tranSPOrTAtION ... ... e 43
11.1.1 (@4 1T 4 -\ (Tl oo Lo 11 1 To 1< 43
11...2 MECRANICAL .. ..t e 44
21,2 0perating CONAITIONS ....cu e e e e e e 45
1..2.1 (@417 4 -\ 4 Tl oo Lo 11 410 1< 45
11.2.2 MECRANICAL .. ..t e 46
11.2.3 Operating conditions set Of tEStS....oiiiiii i 47
10,3 P OWET SUPPIY e e 48
11.3.1 A SUPPIY ceti it 48
11.3.2 D T @S U1 o 1Y/ 48

A |V OO PSPPSR 49
12.1  Emission and Immunity reference standards ...........ccooiiiiiiiiiiii 49

2 4 0131 o 50


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

-4 - IEC 62488-2:2017 © |IEC 2017

12.2.1 Radiated and conducted emiSSIiON .......c.oiuiiiiii i 50
12.2.2 Low frequency disturbance emiSSiON ........cocuveiiiiiiieier e 54
7200 T 0 010 1 0V 54
12.3.1 EMC ENVIFONMENT ... ettt et e e 54
12.3.2 FUuNctional reqUIrEMENTS ...iuu i e e as 56
12.3.3 IMMUNILY ST LISt ..o e 56
Annex A (normative) Characteristics of compandors for telephony (based on the
withdrawn ITU-T Recommendation G.L162) ......c..viuiiiiiiiiiiiieee et 59
Al LT T=T - 1 F PPN 59
A.2 Characteristics of COMPANAOIS ......c.iiuiiiii e e 59
A.3 Definition and value of the unaffected level........ ... 59
A4 Ratio of compression and eXpPanSion .........oc..ieiiiiiiie e 59
A.5 RaANGE OF [EVEL. .. .. 60
A.6 SigNAl 10 NOISE FALIO c.uieieie e e 60
Annex B (informative) APLC communication model..........oooiiiiiiiiiiiiiiiiiie e, 61
B.1 GBNEIAL e s e 61
B.2 AM-SSB modulation teChNIQUE ... ...ceuiiii e e e e 64
B.3 Functional blocks of an APLC terminal..............c...ooceei N 65
Annex C (informative) HF modulated power signal...........ccooviiiiiiins e 67
C.1 General. . Ry < e eeeeae e aanaaaas 67
Cc.2 Discrete tone SIgNaAIS ....vvviiiiiie e e e 67
C.3 VOICE ChanNEIS ..o 69
C.4 ComMPOSIte ChANNEIS.. ... e 70
C.5 Calculation eXamples ... e 72
C.5.1 GBNEIAL L. 72
C.5.2 Calculation example 1: Load vapacity and PEP ........ccoooviiiiii e 72
C.5.3 Calculation example 2: Pow=iistribution adjustment..............ccocoiiiiini. 72
27T o o = Y o Y/ 74
Figure 1 — Schematic representat.on of the scope of IEC 62488-2 .......cooiiiiiiiiiiiiiiiiiieen, 10
Figure 2 — Generic architecture of an APLC terminal...........oooiiiiiiiiiiii e, 16
Figure 3 — Subscriber F7 X inerfaces local and remote........c.oveiiiiiiiiniii e 18
Figure 4 — Interfaces, fo. PusX trunk interconnection through APLC link ...........cccoiiiiiniannn. 18
Figure 5 — Low symbc 1ate ITU-T telegraphic channelling ..........coooooiiiiie, 19
Figure 6 — Cammaonly used EIA RS-232 CONNECION . ..uiuiiiiii e e e 22
Figure 7 — Camiaonly used V.11 CONNECION . ..iuuiie e e e e 22
Figure &£ — ETH IEEE 802.3 RJ45 type CONNECION ..cunitiiiiiii e 24
Figure Y- ETH IEEE 802.3 SC type CONNECIOL ...unitiiiiitiiiei e 24
Figure 10 — Tapping loss limits for APLC terminals .......oouvviiiiiiiii e 26
Figure 11 — Maximum level of spurious emissions outside the high frequency band............. 27
Figure 12 — Reference points for measuring APLC parameters .........cooiviiiiiiiiiiiiiiiineieeeen, 28
Figure 13 — Attenuation distortion limits for the voice frequency band of 300 Hz to
T N0 L0 o A I IO I C 0 B 29
Figure 14 — Attenuation distortion limits for the voice frequency band of 300 Hz to
2400 HZ oo e e e e 29

Figure 15 — Attenuation distortion limits for the voice frequency band of 300 Hz to
2000 HZ oo e 29


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

IEC 62488-2:2017 © IEC 2017 -5-

Figure 16 — Group delay distortion limits for the voice frequency band of 300 Hz to

B0 HZ ettt e e e et e et aanaaas 30
Figure 17 — Group delay distortion limits for the voice frequency band of 300 Hz to

2400 HZ oot et e e aa 30
Figure 18 — Group delay distortion limits for the voice frequency band of 300 Hz to

2000 HZ ottt e e e e e e e e aanaaas 31
Figure 19 — Test circuit for return 0SS MeEaSUrEeMENT......c.iuiiii e 33
Figure 20 — Test circuit for LCL measurement (TX POIt) co.vvuviueeeenieieeeie e eneneee e eens 34
Figure 21 — Test circuit for OSB measurement (RX POIt) ...c.ovuieiiiiiiiiiiee e 35
Figure 22 — Test circuit for Tapping LOSS MEASUIreMENt .......cuuiiiiiniiiiiiiiieeeeee e 35
Figure 23 — Test circuit for selectivity measurement............ooooiiiiiiiiiiiii e 4
Figure 24 — LF disturbances measurement SEtUP ......cc.uvveiiiiiiiiieii e ceee e o 54
Figure B.1 — Basic components of the APLC Terminal .........ccooiiiiiiiiiiiiiii e e, 61
Figure B.2 — Baseband and pass band signals correspondence in SSB modulction ............. 61
Figure B.3 — APLC Terminal LF, baseband and HF interfaces identification ....co ................. 62
Figure B.4 — Examples for low frequency signals with bandwidth 4 kHz (\=C 224(8-1).......... 62
Figure B.5 — Composition of the modulating baseband for eight telez hor.v channels

with signalling APLC terminal (source Japan NC).......oouiiiiiiiiin i e 62
Figure B.6 — Line-up limits of circuits for a 4 kHz channel termiral (ITU-T G.120) ................ 63
Figure B.7 — Example of HF channelling plan (4 kHz based — IEC 62488-1)........cccccevvnennenn. 64
Figure B.8 — Principle of phasing SSB modulator ... 64
Figure B.9 — Principle of phasing SSB demodulator ... ..o 65
Figure B.10 — Generic APLC terminal main functior al LI0CKS ... 66
Figure C.1 — Sine wave and its probability distribution ............ccooiiiiiiiii e, 68
Figure C.2 — Probability of combined sine waVvas .o 69
Figure C.3 — Nominal high frequency ueana cutput power of multichannel PLC

LEIMINAIS .. e 70
Table 1 — FSK symbol rate 24 retated narrowband standards.........ooovviiieiiiviniincnceee, 23
Table 2 — Basic insulation | 7ab'e C.6 of IEC 60255-27:2013] ...ccuvvviiiiiieieei e eeeene e e 40
Table 3 — Double or r2infcrced insulation [Table C.10 of IEC 60255-27:2013]...c.ceviiviennennnen. 40
Table 4 — List of Typ > ar.d Routine Tests [Table 12 of IEC 60255-27:2013] ...cccoevviviiiniineannnn. 42
Table 5 — Class:fication of climatic conditions [Table 1 of IEC 60721-3-1:1997] ......ccvvvvnnnen. 43
Table 6 — Climutic tests for storage and transSportation...........coooovvivei i 44
Table 7.— Classification of climatic conditions from Table 1 of IEC 60721-3-3:2002 ............. 46
Techle 2 - Classification of mechanical conditions from Table 6 of IEC 60721-3-3:2002........ 47
TADIE D — CHMALIC TESTS oerniiii it 47
Tabie 10 — Sinusoidal VIDration teSt .........oiiiiiii 48
Table 11 — Non-repetitive ShOCK teSt.. ... e 48
Table 12 — Emission — Enclosure port [Table 1 of IEC 61000-6-4:2011 (€d.2.1)] .ceeuvevnennnnnnn. 50
Table 13 — Emission — Low voltage AC mains port [Table 2 of IEC 61000-6-4:2011

(o 22 1 | PP 52
Table 14 — Emission — Telecommunications/network port [Table 3 of IEC 61000-6-

0 I O (=Y o 2 1 53

Table 15 — Characterization of the electromagnetic phenomena [Table 1 of IEC 61000-
RS0 i =) [PPSR 55


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

-6- IEC 62488-2:2017 © |IEC 2017

Table 16 — PoOrt ClasSifiCatiON .. ..ttt e e e e et e e e et e te e eaaaaaaas 56
Table 17 — PerfOrManCe CritBITA . ..iuie e et e et et e e e et e e e e eeaeneaes 56
Table 18 — IMMUNILY tESt HSt ...oein i e e e e e e e e aees 57

Table C.1 — Load capacity of voice channels ... 71


https://www.stdhive.com/standards/iec-62488-2-ed-10-b2017-pdf/

IEC 62488-2:2017 © IEC 2017 -7 -

1)

2)

3)

4)

5)

6)

7

8)

9)

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 con. risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to bro.:ote
international co-operation on all questions concerning standardization in the electrical and elertro:ic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, spe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea 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, goverxmental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC ~a laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition  determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r.»iurly ¢s possible, an international
consensus of opinion on the relevant subjects since each technical commiti e bis representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international 's~>.2nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made *t. ens re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible far th2 we/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C.mm. tees undertake to apply |IEC Publications
transparently to the maximum extent possible in their natione’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct oS ) |[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatian ou:zs.

All users should ensure that they have the la*est edition of this publication.

No liability shall attach to IEC or its ¢ recior=, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk>tsower, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the chlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~zrrec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

Internatiovial ~tancard IEC 62488-2 has been prepared by IEC technical committee 57: Power
systems ma. .agement and associated information exchange.

Tiis izs1 edition of IEC 62488-2 cancels and replaces the relevant parts of IEC 60663 and
(F.C 7049t , which will be withdrawn at a later date.

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

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.
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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.

A bilingual version of this publication may be issued at a later date.

IMPORTANT — The 'colour inside' logo on the cover page of this puhlication indicates
that it contains colours which are considered to be sei:l for the correct
understanding of its contents. Users should therefore print 1.ic 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/HVIMV) 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

I
Il
Line Trap H
.. [|EC60353 | ./

== Coupling Capacitor
: IEC 60358

Coupling Device

IEC 60481
PLC Terminal '
' Scope of IEC
Power Supply | 62488-2/3
iy
i 7
N
X
Applications

EC

Figure 1 — Schematic representation of the scope of IEC 62488-2



