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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR POWER ELECTRONIC
CONVERTER SYSTEMS AND EQUIPMENT -

Part 1: General

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization“eomprising
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 ele€ctsonic 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 preférred 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.*"|EC 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.techhical 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 Natiomal 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“iational 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 thé Normative references cited in this publication. Use of the referenced publications is
indispensable for_the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights, IEC shall not be held responsible for identifying any or all such patent rights.

DISCLAIMER

This\Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 62477-1 bears the edition number 1.1. It consists of
the first edition (2012-07) [documents 22/200/FDIS and 22/204/RVD] and its
amendment 1 (2016-07) [documents 22/270A/FDIS and 22/274/RVD]. The technical
content is identical to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 62477-1 has been prepared by IEC technical committee 22:
Power electronic systems and equipment.

It has the status of a group safety publication in accordance with IEC Guide 104.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 62477 series, published under the general title Safety

requirements for power electronic convertor systems and equipment can be found on the IEC
website.

In this standard, terms in italic are defined in Clause 3.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

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

This International Standard relates to products that include power electronic converters, with
a rated system voltage not exceeding 1 000 V a.c. or 1 500 V d.c. It specifies requirements to
reduce risks of fire, electric shock, thermal, energy and mechanical hazards, except
functional safety as defined in IEC 61508. The objectives of this document are to establish a
common terminology and basis for the safety requirements of products that contain power
electronic converters across several IEC technical committees.

This standard has been developed with the intention:

e to be used as a reference document for product committees inside TC 22.in"the
development of product standards for power electronic converter systems and
equipment;

e to replace IEC 62103 as a product family standard providing minimum,requirements
for safety aspects of power electronic converter systems and equipment in apparatus
for which no product standard exists; and

NOTE The scope of IEC 62103 contains reliability aspects, which are not covered by, this standard.

e to be used as a reference document for product committees outside TC 22 in the
development of product standards of power electrOnic converter systems and
equipment intended renewable energy sources. TC 82,VTC 88, TC 105 and TC 114, in
particular, have been identified as relevant technical committees at the time of
publication.

Technical committees using this document should carefully consider the relevance of each
paragraph in this document for the product under consideration and reference, add, replace
or modify requirement as relevant. Product spécific topics not covered by this document are
in the responsibility of the technical committe'es using this document as reference document.

This group safety standard will not take precedence on any product specific standard
according to IEC Guide 104. IEC Guide 104 provides information about the responsibility of
product committees to use group safety standards for the development of their own product
standards.
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SAFETY REQUIREMENTS FOR POWER ELECTRONIC
CONVERTER SYSTEMS AND EQUIPMENT -

Part 1: General

1 Scope

This part of IEC 62477 applies to Power Electronic Converter Systems (PECS)-"and
equipment, their components for electronic power conversion and electronic power switching,
including the means for their control, protection, monitoring and measurement, such as with
the main purpose of converting electric power, with rated system voltages~not exceeding
1000V a.c.or1500Vd.c.

This document may also be used as a reference standard for product . committees producing
product standards for:

e adjustable speed electric power drive systems (PDS);

e standalone uninterruptible power systems (UPS);

e low voltage stabilized d.c. power supplies.

For PECS for which no product standard exists, this standard provides minimum
requirements for safety aspects.

This part of IEC 62477 has the status of a group safety publication in accordance with IEC
Guide 104 for power electronic converter systems and equipment for solar, wind, tidal, wave,
fuel cell or similar energy sources.

According to IEC Guide 104, one of the responsibilities of technical committees is, wherever
applicable, to make use of basi¢/safety publications and/or group safety publications in the
preparation of their product standards.

This International Standard:
e establishes -a~“common terminology for safety aspects relating to PECS and
equipment;

e establishes minimum requirements for the coordination of safety aspects of
interrelated parts within a PECS;

e _éstablishes a common basis for minimum safety requirements for the PEC portion of
products that contain PEC;

¢ specifies requirements to reduce risks of fire, electric shock, thermal, energy and
mechanical hazards, during use and operation and, where specifically stated, during

service and maintenance;

o specifies minimum requirements to reduce risks with respect to pluggable and
permanently connected equipment, whether it consists of a system of interconnected
units or independent units, subject to installing, operating and maintaining the
equipment in the manner prescribed by the manufacturer.

This International Standard does not cover:

e telecommunications apparatus other than power supplies to such apparatus;

o functional safety aspects as covered by e.g. IEC 61508;
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e electrical equipment and systems for railways applications and electric vehicles.
2 Normative references

The following documents, in whole or in part, are normatively referenced in this document
and are indispensable for its application. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary (available ~ at
<http://www.electropedia.org>)

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution)

IEC 60068-2-68, Environmental testing — Part 2-68: Tests-— Test L: Dust and sand

IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady state

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60216-4-1, Electrical insulating materials — Thermal endurance properties — Part 4-1:
Ageing ovens — Single-chamber ovens

IEC 60364-1, Low-voltage™-electrical installations — Part 1. Fundamental principles,
assessment of general characteristics, definitions

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection againSt-electric shock

IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety —
Protectign.against voltage disturbances and electromagnetic disturbances

IEC 60364-5-54:2011, Low voltage electrical installations — Part 5-54: Selection and erection
of electrical equipment — Earthing arrangements and protective conductors

IEC 60417, Graphical symbols for use on equipment (available at <http://www.graphical-
symbols.info/equipment>)

IEC/TS 60479-1, Effects of current on human beings and livestock — Part 1. General aspects
IEC 60529:1989, Degrees of protection provided by enclosures (IP code)

IEC 60617, Graphical symbols for diagrams (available from <http://std.iec.ch/iec60617>)
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Part 4:
Consideration of high-frequency voltage stress

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods
— Glow-wire flammability test method for end-products

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat - Ball pressure test

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W\ horizontal and
vertical flame test methods

IEC 60721-3-3, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section N3! Stationary use at
weatherprotected locations

IEC 60721-3-4, Classification of environmental conditions <Part 3: Classification of groups of
environmental parameters and their severities — Section 4: Stationary use at non-
weatherprotected locations

IEC 60730-1, Automatic electrical controls for houséehold and similar use — Part 1: General
requirements

IEC/TR 60755, General requirements foraesidual current operated protective devices

IEC 60949, Calculation of thermally\permissible short-circuit currents, taking into account
non-adiabatic heating effects

IEC 60695-2-10, Fire hazard)testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and-common test procedure

IEC 60695-2-13, Fire“-hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignition‘temperature (GWIT) test method for materials

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and
vertical flame test methods

IEC60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

NEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61180-1:1992, High-voltage test techniques for low-voltage equipment — Part 1:
Definitions, test and procedure requirements

IEC Guide 104:2010, The preparation of safety publications and the use of basic safety
publications and group safety publications

IEC Guide 117:2010, Electrotechnical equipment — Temperatures of touchable hot surfaces
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ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles
for safety signs in workplaces and public areas

ISO 3746, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Survey method using an enveloping measurement surface
over a reflecting plane

ISO 7000, Graphical symbols for use on equipment — Index and synopsis (available from

<http://www.graphical-symbols.info/equipment>)
ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound
intensity — Part 1: Measurement at discrete points

ISO 9772, Cellular plastics — Determination of horizontal burning characteristics of small
specimens subjected to a small flame

ANSI/ASTM E84 — 11b, Standard test method for surface burning'eharacteristics of building
materials

ASTM E162 — 11a, Standard test method for surface flammability of materials using a radiant
heat energy source
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EXIGENCES DE SECURITE APPLICABLES AUX SYSTEMES ET
MATERIELS ELECTRONIQUES DE CONVERSION DE PUISSANCE -

Partie 1: Généralités

1)

2)

3)

4)

5)

6)

AVANT-PROPOS

La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).\L'IEC a pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines
de I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, en liaison avec I'l[EC, participent
également aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO),
selon des conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techhiques représentent, dans la mesure
du possible, un accord international sur les sujets étudiés, étant donnéxque les Comités nationaux de I'lEC
intéressés sont représentés dans chaque comité d’études.

Les Publications de 'l[EC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts”raisonnables sont entrepris afin que I'lEC
s'assure de I'exactitude du contenu technique de ses publications’ I'lEC ne peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est/faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les\Comités nationaux de I'lEC s'engagent, dans toute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nationales
et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation“de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de_conformité et, dans certains secteurs, accédent aux marques de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

Tous les utilisateurs doivent s'assurer-qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit")étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou
mandataires, y compris ses, experts particuliers et les membres de ses comités d'études et des Comités
nationaux de I'lEC, pour, tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre
dommage de quelque npature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou de
toute autre Publication de I'l|EC, ou au crédit qui lui est accordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées estebligatoire pour une application correcte de la présente publication.

L’attentionest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I’objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

DEGAGEMENT DE RESPONSABILITE
Cette version consolidée n’est pas une Norme IEC officielle, elle a été préparée par

commodité pour l'utilisateur. Seules les versions courantes de cette norme et de
son(ses) amendement(s) doivent étre considérées comme les documents officiels.

Cette version consolidée de I'lEC 62477-1 porte le numéro d'édition 1.1. Elle comprend
la premiére édition (2012-07) [documents 22/200/FDIS et 22/204/RVD] et son
amendement 1 (2016-07) [documents 22/270A/FDIS et 22/274/RVD]. Le contenu
technique est identique a celui de I'édition de base et a son amendement.
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Dans cette version Redline, une ligne verticale dans la marge indique ou le contenu
technique est modifié par 'amendement 1. Les ajouts sont en vert, les suppressions
sont en rouge, barrées. Une version Finale avec toutes les modifications acceptées est
disponible dans cette publication.

La Norme internationale IEC 62477-1 a été établie par le comité d’études 22 de I'lEC:
Systémes et équipements électroniques de puissance.

Elle a le statut d'une publication groupée de sécurité conformément au Guide 104 de 'lEC.
Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 62477, publiées sous le titre général\Exigences
de sécurité applicables aux systémes et matériels électroniques de conversion.‘de puissance,
peut étre consultée sur le site web de I'lEC.

Dans la présente norme, les termes en jtalique sont définis a I'Article 3.

Le comité a décidé que le contenu de la publication de base et de son amendement ne sera
pas modifié avant la date de stabilité indiquée sur |€\ site web de I'lEC sous
"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date,
la publication sera

e reconduite,
e supprimée,
e remplacée par une édition révisée, ou

e amendée.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles
a une bonne compréhension’ de son contenu. Les utilisateurs devraient, par
conséquent, imprimer cette-publication en utilisant une imprimante couleur.
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INTRODUCTION

La présente Norme internationale concerne les produits comprenant des convertisseurs
électroniques de puissance, d’'une tension systéme assignée ne dépassant pas 1 000 V c.a.
ou 1500 V c.c. Elle spécifie des exigences permettant de réduire les risques d’incendie, de
choc électrique, les dangers thermiques, mécaniques et dus a I'énergie électrique, a
I’exception de la sécurité fonctionnelle définie dans I'lEC 61508. Elle a pour objet d’établir
une terminologie commune et la base applicable aux exigences de sécurité des produits

comprendant aes convertsseurs ecliectroniques de puissdnce pour piusieurs colmnites d etudes
de I'lEC.

La présente norme a été élaborée afin:

e d'étre utilisée comme document de référence par les comités de produits du. . TC 22 pour
I’élaboration de normes de produits applicables aux systémes et matériels“électroniques
de conversion de puissance;

e de remplacer I'lEC 62103 en tant que norme de famille de produits fournissant les
exigences minimales pour les aspects de sécurité des systémes et matériels
électroniques de conversion de puissance dans les appareils pour¢lesquels il n’existe pas
de norme de produits; et

NOTE Le domaine d’application de I'lEC 62103 comporte des aspects_relatifs a la fiabilité qui ne sont pas
couverts par la présente norme.

e d’étre utilisée comme un document de référence pan les comités de produits hors du
TC 22 pour [I'élaboration de normes de produits applicables aux convertisseurs
électroniques de puissance et matériels destinés a étre utilisés avec des sources
d’énergie renouvelable. Au moment de la publication, les TC 82, TC 88, TC 105 et TC 114
ont été notamment reconnus comme des camijtés d’études pertinents.

Il convient que les comités d’études qui utilisent le présent document tiennent tout
particulierement compte de la pertinence“de chaque alinéa du présent document pour le
produit a I'’étude, et fassent référence,.@joutent, remplacent ou modifient les exigences selon
les cas. Les sujets spécifiques aux produits non couverts par le présent document relévent
de la responsabilité des comités d’¢tudes qui utilisent le présent document comme document
de référence.

La présente norme groupée de sécurité ne prévaut nullement sur toute norme spécifique de
produits conformémentaw Guide 104 de I'lEC. Le Guide 104 de I'lEC fournit des informations
sur la responsabilité \des comités de produits quant a l'utilisation des normes groupées de
sécurité pour I’élaboration de leurs propres normes de produits.
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EXIGENCES DE SECURITE APPLICABLES AUX SYSTEMES ET
MATERIELS ELECTRONIQUES DE CONVERSION DE PUISSANCE -

Partie 1: Généralités

1 Domaine d’application

La présente partie de I'lEC 62477 s’applique aux matériels et aux systémes électroniques de
conversion de puissance (SECP), a leurs composants pour la conversion de puissance
électronique et la commande (ouverture et fermeture) électronique de puissance,\\y compris
les moyens de commande, de protection, de surveillance et de mesure, ayant-paour principale
fonction la conversion de puissance électrique, d’'une tension systéme-assignée ne
dépassant pas 1 000 V c.a. ou 1 500 V c.c.

Le présent document peut également étre utilisé comme norme de référence par les comités
de produits qui élaborent des normes de produits applicables aux;

e systémes d’entrainement électrique de puissance a vitesse xariable;

e alimentations sans interruption autonomes (ASI);

e alimentations stabilisées basse tension en courantcontinu.

Pour les SECP pour lesquels il n'existe pas de norme de produits, la présente norme spécifie
des exigences minimales pour les aspects de sécurité.

La présente partie de I'lEC 62477 a  lexstatut d’'une publication groupée de sécurité
conformément au Guide 104 de I'lEC applicable aux systémes électroniques de conversion
de puissance et équipements pour énergie solaire, éolienne, des marée, des vagues, des
piles a combustible ou sources d’énergie analogues.

Conformément au Guide 104 de I'lEC, il incombe aux comités d’études d’utiliser, dans toute
la mesure du possible, les.\publications fondamentales de sécurité et/ou les publications
groupées de sécurité pourfélaboration de leurs normes de produits.

La présente Norme intérnationale:
e établit une(terminologie commune applicable aux aspects de sécurité concernant les
matériels'et'les SECP;

o ¢établit les exigences minimales pour la coordination des aspects de sécurité des parties
intéerconnectées au sein d’'un SECP;

e (etablit une base commune applicable aux exigences minimales de sécurité de la partie du
convertisseur électronique de puissance (CEP) des produits comprenant un CEP;

e précise des exigences permettant de réduire les risques d’incendie, de choc électrique,
les dangers thermiques, mécaniques et dus a I’énergie électrique, en cours d’utilisation et
de fonctionnement et, lorsque cela est spécifiquement indiqué, au cours des opérations
d’entretien et de maintenance;

e précise les exigences minimales permettant de réduire ces types de risques concernant
les matériels enfichables et connectés en permanence, qu’ils soient constitués d’un
systéme d’unités interconnectées ou d’unités indépendantes, faisant I'objet d’opérations
d’installation, de fonctionnement et d’entretien du matériel tel que spécifié par le
fabricant.
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La présente Norme internationale ne couvre pas:

e les appareils de télécommunications autres que les alimentations pour ce type d’appareil;
e les aspects de sécurité fonctionnelle tels que traités par exemple par I'lEC 61508;

e les matériels et systémes électriques utilisés dans les applications ferroviaires et les
véhicules électriques.

Les documents suivants sont cités en référence de maniére normative, en intégralité ou.en
partie, dans le présent document et sont indispensables pour son application. Pour/les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les )\ éventuels
amendements).

IEC 60050 (toutes les parties), Vocabulaire Electrotechnique International (disponible a
I'adresse: <http://www.electropedia.org>)

IEC 60060-1:2010, Techniques des essais a haute tension .~ Partie 1: Définitions et
prescriptions générales relatives aux essais

IEC 60068-2-2, Essais d'environnement — Partie 2-2: Essais-* Essai B: Chaleur seche

IEC 60068-2-6, Essais d'environnement — Partie. 2-6: Essais — Essai Fc: Vibrations
(sinusoidales)

IEC 60068-2-52, Essais d’environnement — Rartie 2-52: Essais — Essai Kb: Brouillard salin,
essai cyclique (solution de chlorure de soditum)

IEC 60068-2-68, Essais d’environnemént — Partie 2-68: Essais — Essai L: Poussiéere et sable

IEC 60068-2-78:2001, Essais d‘environnement — Partie 2-78: Essais — Essai Cab: Chaleur
humide, essai continu

IEC 60112:2003, Méthode de détermination des indices de résistance et de tenue au
cheminement des matériaux isolants solides

IEC 60216-4-1,Electrical insulating materials — Thermal endurance properties — Part 4-1:
Ageing ovens —Single-chamber ovens (disponible en anglais uniquement)

IEC 60364-1, Installations électriques a basse tension — Partie 1: Principes fondamentaux,
détermination des caractéristiques générales, définitions

I[EC 60364-4-41:2005, Installations électriques a basse tension — Partie 4-41: Protection pour

assurer-ta-securite=Frotectiorrcontrefes chocsetectriques

IEC 60364-4-44:2007, Installations électriques a basse tension — Partie 4-44: Protection pour
assurer la sécurité — Protection contre les perturbations de tension et les perturbations
électromagnétiques

IEC 60364-5-54:2011, Installations électriques basse tension — Partie 5-54: Choix et mise en
ceuvre des matériels électriques — Installations de mise a la terre et conducteurs de
protection
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IEC 60417, Symboles graphiques utilisables sur le matériel (disponible a I'adresse:
<http://www.graphical-symbols.info/equipment>)

IEC/TS 60479-1, Effets du courant sur 'homme et les animaux domestiques — Partie 1:
Aspects généraux

IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60617, Symboles graphiques  pour  schémas (disponible a I'adresse;
<http://std.iec.ch/iec60617>)

IEC 60664-1:2007, Coordination de I'isolement des matériels dans les systemes (réseaux) a
basse tension — Partie 1: Principes, exigences et essais

IEC 60664-3:2003, Coordination de I'isolement des matériels dans les systemes (réseaux) a
basse tension — Partie 3: Utilisation de revétement, d’empotage ou de moulage pour la
protection contre la pollution

IEC 60664-4:2005, Coordination de I'isolement des matériels dans'les systemes (réseaux) a
basse tension — Partie 4: Considérations sur les contraintes de ténsion a haute fréquence

IEC 60695-2-11:2000, Essais relatifs aux risques du feuV— Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d’essai d’inflammabilité pour produits finis

IEC 60695-10-2, Essais relatifs aux risques du feu ~Partie 10-2: Chaleurs anormales — Essai
a la bille

IEC 60695-11-10, Essais relatifs aux risques du feu — Partie 11-10: Flammes d'essai —
Méthodes d'essai horizontale et verticaletata flamme de 50 W

IEC 60721-3-3, Classification des conditions d'environnement — Partie 3: Classification des
groupements des agents d'environhement et de leurs sévérités — Section 3: Utilisation a
poste fixe, protégé contre les intempéries

IEC 60721-3-4, Classification des conditions d'environnement — Partie 3: Classification des
groupements des agents’d'environnement et de leurs sévérités — Section 4: Utilisation a
poste fixe, non protégé’contre les intempéries

IEC 60730-1, Dispositifs de commande électrique automatiques a usage domestique et
analogue — Partie 1: Exigences générales

IEC/TR 60755, Exigences générales pour les dispositifs de protection a courant différentiel
résiduel

IEC.-60949, Calcul des courants de court-circuit admissibles au plan thermique, tenant
compte des effets d’'un échauffement non adiabatique

IEC 60695-2-10, Essais relatifs aux risques du feu - Partie 2-10: Essais au fil
incandescent/chauffant — Appareillage et méthode commune d'essai

IEC 60695-2-13, Essais relatifs aux risques du feu — Partie 2-13: Essais au fil
incandescent/chauffant — Méthode d'essai de température d'allumabilité au fil incandescent
(GWIT) pour matériaux

IEC 60695-11-10, Essais relatifs aux risques du feu — Partie 11-10: Flammes d'essai —
Méthodes d'essai horizontale et verticale a la flamme de 50 W
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ISO 7010, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Signaux de
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY REQUIREMENTS FOR POWER ELECTRONIC
CONVERTER SYSTEMS AND EQUIPMENT -

Part 1: General

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization“eomprising
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 ele€ctsonic 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 preférred 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.*"|EC 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.techhical 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 Natiomal 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“iational 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 thé Normative references cited in this publication. Use of the referenced publications is
indispensable for_the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights, IEC shall not be held responsible for identifying any or all such patent rights.

DISCLAIMER

This\Consolidated version is not an official IEC Standard and has been prepared for
user convenience. Only the current versions of the standard and its amendment(s)
are to be considered the official documents.

This Consolidated version of IEC 62477-1 bears the edition number 1.1. It consists of
the first edition (2012-07) [documents 22/200/FDIS and 22/204/RVD] and its
amendment 1 (2016-07) [documents 22/270A/FDIS and 22/274/RVD]. The technical
content is identical to the base edition and its amendment.

This Final version does not show where the technical content is modified by
amendment 12. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 62477-1 has been prepared by IEC technical committee 22:
Power electronic systems and equipment.

It has the status of a group safety publication in accordance with IEC Guide 104.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

O o2 A7Z7

A Lot £ Ll +l 'y + +lo + blial. <l <l o L _.tl Qaofot
M TTol Ul dil are |JGII.O mrure 1o Uo=sr7 OCITICO, PUUIIOIIUU urTtucTl uare ucllclal e \JGIUL}'
requirements for power electronic convertor systems and equipment can be found on the IEC
website.

In this standard, terms in italic are defined in Clause 3.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC ,web site under
"http://webstore.iec.ch" in the data related to the specific publicationy At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

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

This International Standard relates to products that include power electronic converters, with
a rated system voltage not exceeding 1 000 V a.c. or 1 500 V d.c. It specifies requirements to
reduce risks of fire, electric shock, thermal, energy and mechanical hazards, except
functional safety as defined in IEC 61508. The objectives of this document are to establish a
common terminology and basis for the safety requirements of products that contain power
electronic converters across several IEC technical committees.

This standard has been developed with the intention:

e to be used as a reference document for product committees inside TC 22.in"the
development of product standards for power electronic converter systems and
equipment;

e to replace IEC 62103 as a product family standard providing minimum,requirements
for safety aspects of power electronic converter systems and equipment in apparatus
for which no product standard exists; and

NOTE The scope of IEC 62103 contains reliability aspects, which are not covered by, this standard.

e to be used as a reference document for product committees outside TC 22 in the
development of product standards of power electrOnic converter systems and
equipment intended renewable energy sources. TC 82,VTC 88, TC 105 and TC 114, in
particular, have been identified as relevant technical committees at the time of
publication.

Technical committees using this document should carefully consider the relevance of each
paragraph in this document for the product under consideration and reference, add, replace
or modify requirement as relevant. Product spécific topics not covered by this document are
in the responsibility of the technical committe'es using this document as reference document.

This group safety standard will not take precedence on any product specific standard
according to IEC Guide 104. IEC Guide 104 provides information about the responsibility of
product committees to use group safety standards for the development of their own product
standards.
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SAFETY REQUIREMENTS FOR POWER ELECTRONIC
CONVERTER SYSTEMS AND EQUIPMENT -

Part 1: General

1 Scope

This part of IEC 62477 applies to Power Electronic Converter Systems (PECS)-"and
equipment, their components for electronic power conversion and electronic power switching,
including the means for their control, protection, monitoring and measurement, such as with
the main purpose of converting electric power, with rated system voltages~not exceeding
1000V a.c.or1500Vd.c.

This document may also be used as a reference standard for product . committees producing
product standards for:

e adjustable speed electric power drive systems (PDS);

e standalone uninterruptible power systems (UPS);

e low voltage stabilized d.c. power supplies.

For PECS for which no product standard exists, this standard provides minimum
requirements for safety aspects.

This part of IEC 62477 has the status of a group safety publication in accordance with IEC
Guide 104 for power electronic converter systems and equipment for solar, wind, tidal, wave,
fuel cell or similar energy sources.

According to IEC Guide 104, one of the responsibilities of technical committees is, wherever
applicable, to make use of basi¢/safety publications and/or group safety publications in the
preparation of their product standards.

This International Standard:
e establishes -a~“common terminology for safety aspects relating to PECS and
equipment;

o establishes minimum requirements for the coordination of safety aspects of
interrelated parts within a PECS;

o _éstablishes a common basis for minimum safety requirements for the PEC portion of
products that contain PEC;

¢ specifies requirements to reduce risks of fire, electric shock, thermal, energy and
mechanical hazards, during use and operation and, where specifically stated, during

service and maintenance;

e specifies minimum requirements to reduce risks with respect to pluggable and
permanently connected equipment, whether it consists of a system of interconnected
units or independent units, subject to installing, operating and maintaining the
equipment in the manner prescribed by the manufacturer.

This International Standard does not cover:

e telecommunications apparatus other than power supplies to such apparatus;

o functional safety aspects as covered by e.g. IEC 61508;
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e electrical equipment and systems for railways applications and electric vehicles.
2 Normative references

The following documents, in whole or in part, are normatively referenced in this document
and are indispensable for its application. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60050 (all parts), International Electrotechnical Vocabulary (available ~ at
<http://www.electropedia.org>)

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry heat
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-52, Environmental testing — Part 2-52: Tests — Test Kb: Salt mist, cyclic (sodium
chloride solution)

IEC 60068-2-68, Environmental testing — Part 2-68: Tests-— Test L: Dust and sand

IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady state

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials

IEC 60216-4-1, Electrical insulating materials — Thermal endurance properties — Part 4-1:
Ageing ovens — Single-chamber ovens

IEC 60364-1, Low-voltage™-electrical installations — Part 1. Fundamental principles,
assessment of general characteristics, definitions

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection againSt-electric shock

IEC 60364-4-44:2007, Low-voltage electrical installations — Part 4-44: Protection for safety —
Protectign.against voltage disturbances and electromagnetic disturbances

IEC 60364-5-54:2011, Low voltage electrical installations — Part 5-54: Selection and erection
of electrical equipment — Earthing arrangements and protective conductors

IEC 60417, Graphical symbols for use on equipment (available at <http://www.graphical-
symbols.info/equipment>)

IEC/TS 60479-1, Effects of current on human beings and livestock — Part 1: General aspects
IEC 60529:1989, Degrees of protection provided by enclosures (IP code)

IEC 60617, Graphical symbols for diagrams (available from <http://std.iec.ch/iec60617>)
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60664-3:2003, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coating, potting or moulding for protection against pollution

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Part 4:
Consideration of high-frequency voltage stress

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods
— Glow-wire flammability test method for end-products

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat - Ball pressure test

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W\ horizontal and
vertical flame test methods

IEC 60721-3-3, Classification of environmental conditions — Part 3: Classification of groups of
environmental parameters and their severities — Section N3! Stationary use at
weatherprotected locations

IEC 60721-3-4, Classification of environmental conditions <Part 3: Classification of groups of
environmental parameters and their severities — Section 4: Stationary use at non-
weatherprotected locations

IEC 60730-1, Automatic electrical controls for houséehold and similar use — Part 1: General
requirements

IEC/TR 60755, General requirements foraesidual current operated protective devices

IEC 60949, Calculation of thermally\permissible short-circuit currents, taking into account
non-adiabatic heating effects

IEC 60695-2-10, Fire hazard)testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and-common test procedure

IEC 60695-2-13, Fire“-hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignition‘temperature (GWIT) test method for materials

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and
vertical flame test methods

IEC60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

NEC 60990:1999, Methods of measurement of touch current and protective conductor current

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61180-1:1992, High-voltage test techniques for low-voltage equipment — Part 1:
Definitions, test and procedure requirements

IEC Guide 104:2010, The preparation of safety publications and the use of basic safety
publications and group safety publications

IEC Guide 117:2010, Electrotechnical equipment — Temperatures of touchable hot surfaces
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ISO 3864-1, Graphical symbols — Safety colours and safety signs — Part 1: Design principles
for safety signs in workplaces and public areas

ISO 3746, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Survey method using an enveloping measurement surface
over a reflecting plane

ISO 7000, Graphical symbols for use on equipment — Index and synopsis (available from

<http://www.graphical-symbols.info/equipment>)
ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound
intensity — Part 1: Measurement at discrete points

ISO 9772, Cellular plastics — Determination of horizontal burning characteristics of small
specimens subjected to a small flame

ANSI/ASTM E84 — 11b, Standard test method for surface burning'eharacteristics of building
materials

ASTM E162 — 11a, Standard test method for surface flammability of materials using a radiant
heat energy source
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