IEC 63404

Edition 1.0 2024-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Switchgear and controlgear and their assemblies ior iow voltage — Integration of
radiocommunication device above 380 MHz in‘o on./aquipment

Appareillages et ensembles d'appareillag *s ¢ basse tension — Intégration d'un
dispositif de radiocommunication de plus ae 380 MHz a un équipement

INTERNATIQNA.
ELECTROTEC.!INICAL
COMMIE SION

~OM. 11IS§.ON
EL-ZCTROTECHNIQUE
INTERNATIONALE

ICS 29.130.20 ISBN 978-2-8322-8281-6

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 agréé.

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


https://www.stdhive.com/standards/iec-63404-ed-10-b2024-pdf/

-2- IEC 63404:2024 © IEC 2024

CONTENTS

O ] T I PP
INTRODUGCTION ..ttt et e e e e et e e et et e et e et e et e et e e eanns
1 1o o 1= S P
2 NOrmMative referENCES ... e
3 Terms and definitioNs ...
4 Implementation CategOrieS .. ..o
5 L0 = = Tod 1= 3 4 o=
5.1 RadiocommuNiCatioN ... ...
5.2 Radiocommunication device interfaces ... i
5.3 Radiofrequency capability profile of the host equipment.......................co L

6  Product information and marking .........ooouiiiii e
6.1 LT a1 =Y PP
6.2 Identification ... T e,
6.3 CharacteristiCs . ..o e
6.4 Instruction for the upgrade of the radiocommunication davice ..o,
Normal service, mounting and transport conditions...............c.coi i
Constructional and performance requirements .............i i

8.1 GBNEIAl e
8.2 Constructional..........cooooviiiiinii, e L e
8.2.1 Upgrade of the radiocommunication de fiCe. ........ccooviiiiiiiiiiiii e,
8.2.2 Addition of an antenna port........... e
8.2.3 Electromagnetic field ...

8.3 Radio communication performancu ... .. ..o
8.4 N
8.4.1 Radiocommunication o . e
8.4.2 Radiofrequency canab ity profile ...
8.4.3 Addition or withdrowa: of antenna port.........cooeeiiiiiii

S T Y3 (- PPN
9.1 Capability profile ‘est procedure...... ..o
9.2 Evaluation nrocedure for assemblies...... ...
9.3 L0701 013 T ol o ] o - P
9.3.1 Upgraa » of the radiocommunication device...........cooooiiiiiiiiiiiiii,
9.3.2 Elcatromagnetic field ...

9.4 F O O AN CE e s
9.4 1 EMC immunity performance criteria ..o
o2 Radiocommunication performance ...........cocooiiiiiiiiii

9.0 1 N
J.5.1 Radiated emMiSSIONS ... ..o
9.5.2 Conducted EMISSIONS ... e e
9.5.3 0 0 10T 2N
Annex A (informative) Radiocommunication device integration use cases...............cc..cee.n....
A.1 LT a1 = PP
A.2 Use case A — Wireless & battery-less position switch...........ccoocoii.

A.3 Use case B — Proximity switch according to IEC 60947-5-2 with external
voltage supply or integrated battery and integrated universal radio module
= T To =T o1 €Y o1 o - TS

16


https://www.stdhive.com/standards/iec-63404-ed-10-b2024-pdf/

IEC 63404:2024 © |IEC 2024 -3-

A.4 Use case C — Circuit-breaker with an embedded radiocommunication device

fOr WIireless iNterfaCe . ... ...iiu i 28
A.5 Use case D — Upgrade of a low-voltage assembly to become an intelligent
E= 17T 0 01 01N 29
Annex B (informative) Example of radiocommunication devices .............coooiiiiiiiiiiin s 31
Annex C (informative) Guidance on additional aspects to be considered in product
51 2= [ o F= T i - J PPN 32
CA1 LT a1 = PP 32
C.2 CoNfIGUIAtION L. e 32
C.3 Information to be provided with the equipment ... 32
C4 N e gratiON Lo 32
C.41 LT o= = | P .32
C4.2 CoNSIrUCTIONAl ... ..32
C.4.3 PerformManCe .. ..o 33
C4.4 Electromagnetic compatibility ........cccooeiiiiiii 33
C.4.5 Coexistence management and electromagnetic environment..o..................... 33
C.4.6 Embedded sOftWare ........coouiiii e e e e 34
cC4.7 SECUNtY @SPECES ..vuiviiii e 34
C.4.8 Routine and sampling tests...... ..o 34
71 [T Yo = o1 2 V78 PP 35
Figure 1 — Example of radiocommunication implementatior.calagory 1 .......c.ccoiiiiiiiiiiiiniinn. 11
Figure 2 — Example of radiocommunication implemenictior category 1 with distributed
embedded SOFWATE ... e s 11
Figure 3 — Example of radiocommunication impleme..iation category 2.............cociiiiiiiinnnni. 11
Figure 4 — Example of radiocommunication ii.nplementation category 2 on two printed
Lo o7 U A o To ¥ o £ P 12
Figure 5 — Example of radiocommuniza.on :mplementation category 3..........ccoooieiiiiiiiinnnni. 12
Figure 6 — Example of radiocommunication implementation category 4.l 12
Figure 7 — Examples of radiofrequency capability profile ... 14
Figure 8 — Example of tranim i MasK ... 21
Figure B.1 — Example ¢ integration of a radiocommunication device into a wireless
COMMUNICAtION NI T T Lo e e e e ees 31

Table 1 — PerfoimanCe Crit@IION ... ... e


https://www.stdhive.com/standards/iec-63404-ed-10-b2024-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 63404:2024 © IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHGEAR AND CONTROLGEAR AND
THEIR ASSEMBLIES FOR LOW VOLTAGE - INTEGRATION OF
RADIOCOMMUNICATION DEVICE ABOVE 380 MHZ INTO AN EQUIPMENT

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interncfion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na >nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al K. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public: ‘on(<}*). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subj. <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢s po: ~ible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wec« lmowvhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘ee< undertake to apply IEC Publications
transparently to the maximum extent possible in their national >nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional uiblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ea.fion f this publication.

No liability shall attach to IEC or its director.; eiapluyees, servants or agents including individual experts and
members of its technical committees and. et ‘Naconal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, cce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

IEC draws attention to th2 poccioility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ne pbos'tion concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the late of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to in.nler ent this document. However, implementers are cautioned that this may not represent
the latest information, v.hich may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be h:lu ~esponsiole for identifying any or all such patent rights.

IEC 63404 1.3s L2en prepared by IEC technical committee 121: Switchgear and controlgear and
their assemblics for low voltage. It is an International Standard.

The 'ext ¢* this International Standard is based on the following documents:

Draft Report on voting

121/151/FDIS 121/158/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.
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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.

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.

IMPORTANT - The "colour inside"” logo on the cover page of this document .ndicates
that it contains colours which are considered to be useful for the correct v nderstanding
of its contents. Users should therefore print this document using a co.cu. printer.
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INTRODUCTION

In the context of the fast evolution of radiocommunication technologies and the long lifetime of
low voltage equipment, this document proposes the evaluation and verification of the initial
integration and update of radiocommunication devices within host equipment, including the
hardware or the software.

The aim of this document is to define the tasks of testing the host equipment when integrating
and updating the radiocommunication device into low voltage equipment (e.g. circuit-breaker,
sensor, electric actuator, etc.). In general, this document gives requirements for components
hosting a radiocommunication device in order to facilitate their integration into an assembly.

This document is intended to be referenced by product standards as coinmcn
radiocommunication requirements (see Annex C).

The test program has been elaborated based on the result of actual IEC 61000-4-3% testing by
equipment manufacturers and test laboratories. This test allows the cha-acterisation of
radiofrequency band(s) and amplitude(s) which is called a capability profii=. This capability
profile can be used to demonstrate the capability of an equipmer® to host various
radiocommunication devices when their characteristics are within the liriits "given by the
capability profile.

The integration of a pre-evaluated radiocommunication devic= ¢ ccording to its radiotechnology
standard into a host equipment can affect its radio transmitte - peciformances. This document
includes the verification of the radiocommunication functiol's after integration following the main
guidance from ETSI EG 203 367, FCC KDB.9¢533t2. D04, MIIT No.129:2021 and
GRFC N 07-20-03-001:2007.


https://www.etsi.org/deliver/etsi_eg/203300_203399/203336/01.02.00_50/eg_203336v010200m.pdf
https://apps.fcc.gov/kdb/GetAttachment.html?id=bNCiEdkFEKnHsZF9GHCNdg%3D%3D&desc=996369%20D04%20Module%20Integration%20Guide%20V02&tracking_number=44637
https://www.miit.gov.cn/zwgk/zcwj/wjfb/tz/art/2021/art_e4ae71252eab42928daf0ea620976e4e.html
https://www.stdhive.com/standards/iec-63404-ed-10-b2024-pdf/
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SWITCHGEAR AND CONTROLGEAR AND
THEIR ASSEMBLIES FOR LOW VOLTAGE - INTEGRATION OF
RADIOCOMMUNICATION DEVICE ABOVE 380 MHZ INTO AN EQUIPMENT

1 Scope

This document defines radiocommunication related requirements for equipment intended tc
integrate a radiocommunication device. It includes the initial integration and update of \» the
radiocommunication device, having a carrier frequency greater than 380 MHz, into v ew or
updated host equipment with:

— The classification of integration categories;

— The EMC immunity verification using a capability profile approach;

— The verification of the unwanted emission level of the radio transceiver.

This document also provides typical radiocommunication device integ.atio - uce cases (see
Annex A).

The object of this document is to define the required aveluation when incorporating a
radiocommunication device into a new or updated host equipn < ..

This document is intended to be referred by the prodi-t c*~iidard of the host equipment for
providing additional characteristics, performance, ana ~va:uation regarding the integration and
update of a radiocommunication device (see Anne;. C). It can also be used by the manufacturer
of the host equipment when no applicable product ctar.dard exists.

In addition, this document provides guidanc? oi, considerations to be addressed in product
standards including safety and security ma‘te:

This document does not cover:

— The test of the radiocomratini.cation device according to its radiotechnology standard or
specification (e.g. IEEE6ou?2.11, IEEE 802.15.4);

— Allocation of radio fre quen<ies;

— The impact on th: cnpiication of the equipment;

— The safety relateu "equirements of the host equipment (see the applicable product standard)

— Hazards re1acnd to remote control operations (see the applicable product standard);

— Over the ail software updates (under consideration for the next revision).

2. Marmative references

Th foillowing documents are referred to in the text in such a way that some or all of their content
cnstitutes 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 60417, Graphical symbols for use on equipment, available at http://www.graphical-
symbols.info/equipment

IEC 61000-4-39:2017, Electromagnetic compatibility (EMC) - Part 4-39: Testing and
measurement techniques — Radiated fields in close proximity — Immunity test


http://www.graphical-symbols.info/equipment
http://www.graphical-symbols.info/equipment
https://www.stdhive.com/standards/iec-63404-ed-10-b2024-pdf/



