IEC 62870:201539«%’

IEC 62870

Edition 1.0 2015-09

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE &0‘

<o

Electrical installations for lighting and beaconin %dromes —Safety
secondary circuits in series circuits — Geneal\gy requirements
e

Installations électriques pour I’éclairage @b lisage des aérodromes —
Circuits secondaires de sécurité dans des uv.icuits série — Exigences générales

de sécurité N
&

N

<

colour
inside



https://www.stdhive.com/standards/iec-62870-ed-10-b2015-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 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.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

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

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

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 nrep:res and publishes
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. Ple<C> md'~ sure that you have 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. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cctaining more than 30 000 terms and
definitions ir English and French, with equivalent terms in 15
additiona' le.rque ges. Also known as the International
Elect ~teci.nical Vocabulary (IEV) online.

IEZ Gloscary - std.iec.ch/glossary

M re tian 60 000 electrotechnical terminology entries in
Eng..cii and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
ave been collected from earlier publications of IEC TC 37,
77,86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

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

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati. ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
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
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-62870-ed-10-b2015-pdf/

IEC 62870

Edition 1.0 2015-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Electrical installations for lighting and beaconing of aerodromes —Safety
secondary circuits in series circuits — Generalisatety requirements

Installations électriques pour I'éclairage €t le balisage des aérodromes —
Circuits secondaires de sécurité dans des circuits série — Exigences générales
de sécurité

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 29.140.50; 93.120 ISBN 978-2-8322-2896-8

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-62870-ed-10-b2015-pdf/

-2- IEC 62870:2015 © IEC 2015

CONTENTS

L@ T T @ T I L PP 3
1NN I 4 75 1 L@ 1 ] PPN 5
S ToT 0] o] PP TTPR 6
2 NOIMALIVE FTEIEIENCES ..t e ea e 6
3 Terms and defiNitioNS ... 7
4  Requirements for the SELV/PELY SUPPIY . ccuiiiiiii e e eeea 9
4.1 GBNEBIAL .. 9
4.2 SELV/PELV-safety demarcation line in an AGL series Circuit .............ccoeveuveniee. 10
4.3 Environmental CONAItIONS .....ueiiii e D 11
4.4 Degree of protection provided by encloSUres ......c.covviiiiiiiiiii s 11
4.5 Electromagnetic compatibility (EMC) ......oouniiiiiiii e e 11
4.5.1 Limits of electromagnetic @mMIiSSION ........oiuiiiiiiiii s e 11
4.5.2 Limits Of IMMUNITY ... et e e 12

4.6 MATKING e e P | AT AT 12
4.6.1 Marking of the SELV/PELV power SUPPIY..ocvvieiie s i e 12
4.6.2 Marking at the installation 10CatioNS ........ ..o e, 12

4.7 Protection against electric shock.............ccooovvnenninn B 12
4.7.1 BaSIC reQUINEMENTS ..ouuieiie e e e e e e 12
4.7.2 Protective measure to be applied. ... 12
4.7.3 Protective separation from the primary cerics CirCuit........coovvviiiiiiviincneeen, 13
4.7.4 Assemblies in the SELV/PELV SUP Y oo 13
4.7.5 Load of the SELV/PELY SUPPIY ..ceniiii e 13

4.8 [N (=] o = Tod 1 S PP 14
4.8.1 SUPPIY UNTE oo et e e 14
4.8.2 (70T o T=T o (o] < TR PSPPI 14

I =153 11 [ O PP 14
5.1 Type tests.............. T N A TP 14
5.2 R OOUL NG 1SS, e et et e e e e e e 14
Annex A (informative) Siyst. M. Jesign SeleCtiON . ....oiuiiii i 15
27T o1 oo = Y o Y/ 16
Figure 1 — Safci demaication line in @ SELV SYSteM ......oiuiiiiiiii e 10
Figure 2 — Gafety demarcation line in @ PELV SYStEM ..o 11

Tehle®. . — Comparison of characteristics of PELV and SELV ..o 15


https://www.stdhive.com/standards/iec-62870-ed-10-b2015-pdf/

IEC 62870:2015 © IEC 2015 -3-

1)

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSTALLATIONS FOR
LIGHTING AND BEACONING OF AERODROMES -
SAFETY SECONDARY CIRCUITS IN SERIES CIRCUITS —
GENERAL SAFETY REQUIREMENTS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is _to ,ron.ote
international co-operation on all questions concerning standardization in the electrical and ele  tron.> fie us. To
this end and in addition to other activities, IEC publishes International Standards, Technicai Joeci..cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C. mmittee interested
in the subject dealt with may participate in this preparatory work. International, gcierni mental and non-
governmental organizations liaising with the IEC also participate in this preparation.” =C cu. aborates closely
with the International Organization for Standardization (ISO) in accordance witk. con ‘ition, determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. tias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international v 2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. th. wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~i Co. mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.' <. regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ~on.ormi.r. Independent certification bodies provide conformity
assessment services and, in some areas, access . |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio.» Ladies.

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

No liability shall attach to IEC or its di >ctors, employees, servants or agents including individual experts and
members of its technical committees and .EC National Committees for any personal injury, property damage or
other damage of any nature wha.w~ever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the puulication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 1 armative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. 2ct application of this publication.

Attention is drawn to e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. |1=C shall 1. >t be held responsible for identifying any or all such patent rights.

Internationa!l Ctandard IEC 62870 has been prepared by IEC technical committee 97:
Electrical insuallations for lighting and beaconing of aerodromes.

Thu texc f this standard is based on the following documents:

FDIS Report on voting

97/167/FDIS 97/169/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicctes
that it contains colours which are considered to be useful for the ccrrect
understanding of its contents. Users should therefore print this document ucing a
colour printer.
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INTRODUCTION

With a few exceptions, aeronautical ground lighting is designed for series circuit technology
operating with a constant current and a maximum input voltage of 5 000 V a.c. rms, including
tolerances. The input voltage to the series circuit is constantly adjusted by the constant
current regulator to maintain the series circuit current irrespective of the variations in the load.
The properties and characteristics of the constant current regulators are provided in
IEC 61822. Due to the structure of the series circuit, i.e. a series connection of all loads, the
usual protective devices for personnel protection of an IT, TT or TN network cannot be
applied.

Aeronautical ground lighting is defined as any light provided as an aid to air navigation ai.d as
such is subject to specific requirements with respect to its resilience, availability. a~d
serviceability levels. Therefore, insulation faults in the series circuit are often tolerat>d, and
do not lead to the automatic disconnection of the electrical supply to the series ci'cu*.

In view of the above IEC 61821 states that no work of any kind is normally permitted on live
series circuits without first conducting a suitable and sufficient Risk Assessryent and using
appropriate protective equipment according to IEC 61821.

The electrical characteristics of the constant current series circLits a.2 often confused with
those of IT, TT or TN networks, i.e. constant input voltage, equipmaont.connected in parallel,
and a load-dependent current. In practice, it is not always ‘asy to assign rated voltages
correctly to individual components of the series circuit ¢z ‘=.determine possible touch
voltages. In a constant current series circuits, the rated veitage of the equipment in the series
circuit and the maximum touch voltage frequently exceed 1v»e r ormal mains input voltage.

In a series circuit installation the series circuit ir.,put voaltage is divided in proportion to the
internal resistances of the various loads. The rate.' vo tage, i.e. the voltage between the input
lines of the equipment, is defined by the series circuit current that flows through the
equipment and its input impedance. Since innut impedance depends on the equipment design
and the series circuit current is constant, .t.a ‘nput voltage remains the same for each item of
equipment. As a result of the provisior.or < irrent control in the series circuit the series circuit
input voltage is load-dependent. an{ <orresponds to the sum of all partial voltages in the
series circuit.

This is different to determiiing t1e maximum possible touch voltage to earth in a series
circuit. Since one or more zar:h faults, of varying resistance to earth, maybe present, the
touch voltage to earth icay assume any value up to the maximum series circuit input voltage
depending on the lozctior. of the earth fault and the equipment installed in the series circuit.
Therefore when devxrmining the dielectric strength against earth potential it is usual to take
the maximum series c'rcuit input voltage. Such peculiarities of the series circuit have been
taken into accoui t in the requirements for lamp systems in this standard.

Since there a2 only a few effective safety features available for personnel protection in series
circuit te chnology the protective measure “Safety extra low voltage (SELV)” and “Protective
exuva 1o voltage (PELV)” is applied in this standard for the supply of lamp systems. This
) easi're |5 common practice and can resort to the application of well-known and accepted
methodology. The introduction of SELV/PELV in this type of application has been made
paossible by the introduction of new illuminant technology that has lower power requirements
and hence requires a lower voltage supply.

NOTE This standard is based on SELV specification according to IEC 60364-4-41 and |IEC 61558-1.
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ELECTRICAL INSTALLATIONS FOR
LIGHTING AND BEACONING OF AERODROMES -
SAFETY SECONDARY CIRCUITS IN SERIES CIRCUITS —
GENERAL SAFETY REQUIREMENTS

1 Scope

This International Standard specifies protective provisions for the operation of lamp sys:ems
powered by series circuits in aeronautical ground lighting.

The protective provisions described here refer only to secondary supply syste ms for \2ads
that are electrically separated from the series circuit.

This standard specifies the level of SELV, and alternatively PELV, undc- cuonsideration of
additional personnel protection during work on live secondary circuits b, elec rically skilled
persons. This standard also covers the special operational features ¢° aeionautical ground
lighting and addresses the level of training and the requirements “o/ n.3inienance procedures
detailed in IEC 61821.

The requirements and tests are intended to set a spec.i_uion framework for system
designers, users, and maintenance personnel to ensure a safe «nd economic use of electrical
systems in installations for the beaconing of aerodrome=.

This standard complements existing IEC Airfield-sround- Lighting (AGL) standards and can
be used as a design specification.

2 Normative references

The following documents, in whoie o. ‘i1 part, are normatively referenced in this document and
are indispensable for its applicatio. Fur dated references, only the edition cited applies. For
undated references, the lates: edition of the referenced document (including any
amendments) applies.

IEC 60364-4-41, Low-vi'tage electrical installations — Part 4-41: Protection for safety —
Protection against e'ec.ic shock

IEC 60417, Graphical tymbols for use on equipment (available from: http://www.graphical-
symbols.iiifo/c quipment)

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

1~.C 0100(-6-2, Electromagnetic compatibility (EMC) - Part 6-2: Generic standards -
Im.aunity for industrial environments

{EC 61000-6-4, Electromagnetic compatibility (EMC) - Part 6-4: Generic standards -
Emission standard for industrial environments

IEC 61140, Protection against electric shock — Common aspects for installation and
equipment
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