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INTERNATIONAL ELECTROTECHNICAL COMMISSION

UNINTERRUPTIBLE POWER SYSTEMS (UPS) —
Part 1: Safety requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cempr.ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mc =
international co-operation on all questions concerning standardization in the electrical and electronic ‘elds  To
this end and in addition to other activities, IEC publishes International Standards, Technica" Sg =cific tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc a2, "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove'nmenta. and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with conaiin''s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near"’ as no.sible, an international
consensus of opinion on the relevant subjects since each technical comn.'*'ee . as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e€.s =~ 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.

In order to promote international uniformity, IEC National “omn nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their naticral «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

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 certificatior. tac’es.

All users should ensure that they have the late_* ¢ dition of this publication.

No liability shall attach to IEC or its'dire ‘t=rs, employees, servants or agents including individual experts and
members of its technical committees a>d 1.7 National Committees for any personal injury, property damage or
other damage of any nature whats eve: whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor ativ 2 references cited in this publication. Use of the referenced publications is
indispensable for the cori. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Sta~dard 1C 62040-1 has been prepared by subcommittee 22H: Uninterruptible
power systen.z (UPS), of IEC technical committee 22: Power electronic systems and
equipment.

Thiz scoond edition cancels and replaces the first edition published in 2008 and its
+nerdment 1:2013. This edition constitutes a technical revision.

Ti.is edition includes the following significant technical change with respect to the previous
adition: the reference document has been changed from IEC 60950-1:2005 (safety for IT
equipment) to IEC 62477-1 (group safety standard for power electronic converters).
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The text of this International Standard is based on the following documents:

FDIS Report on voting
22H/217/FDIS 22H/218/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.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
This International Standard is to be read in conjunction with IEC 62477-1:2012.

The provisions of the general rules dealt within IEC 62477-1:2012 are only applicablc to this
document insofar as they are specifically cited. Clauses and subclauses of IEC 2477-1 2012
that are applicable in this document are identified by reference to IEC 6247, 1:2cZ2, for
example, "Clause 4 of IEC 62477-1:2012 applies, except as follows".

The exceptions are then listed. The exceptions can take the form of a delction, © replacement
or an addition of subclauses, tables, figures or annexes.

Subclauses, tables and figures that are additional to those in IEC $?24/7-1:2012 are, in this
document, identified by a suffix in the format of X.10x, for examole 4.3.101.

Annexes that are additional to those in IEC 62477-1:201! are, in this document, lettered AA,
BB, etc.

In this document, the following print types are use{:

e requirements and normative annexes: roman type

e compliance statements and test specii-.cailons. italic type
e notes and other informative matter. =m<' er roman type

e normative conditions within tak'es. sr.aller roman type

e terms that are defined in Clause <: bold

A list of all parts in the Il C'62040 series, published under the general title Uninterruptible
Power Systems (UPS), ~an v27iound on the IEC website.

The committee has 'ecii ed that the contents of this document will remain unchanged until the
stability date indicateu on the IEC website under "http://webstore.iec.ch” in the data related to
the specific docu.nent. At this date, the document will be
e reconfirmad,
e _ withcrawn,

12olac :d by a revised edition, or
» ~mended.

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

IEC technical sub-committee 22H: Uninterruptible power systems (UPS) carefully considered
the relevance of each paragraph of IEC 62477-1:2012 in UPS applications. This part of
IEC 62040 utilizes IEC 62477-1:2012 as a reference document and references, adds,
replaces or modifies requirements as relevant. This is because product-specific topics not
covered by the reference document are the responsibility of the technical committee using the
reference document.

IEC 62477-1:2012 relates to products that include power electronic converters, with a rated
system voltage not exceeding 1 000V AC or 1500V DC. It specifies requirements to
reduce risks of fire, electric shock, thermal, energy and mechanical hazards, e.-ept
functional safety as defined in IEC 61508 (all parts). The objectives of this document 2re *o
establish a common terminology and basis for the safety requirements of products ‘hat
contain power electronic converters across several IEC technical committees.

IEC 62477-1:2012 was developed with the intention:

e to be used as a reference document for product committees iiiside 'EC technical
committee 22: Power electronic systems and equipment in the dcvelcrment of product
standards for power electronic converter systems and equipmant;

e to replace IEC 62103 as a product family standard providing n.'*niinum requirements for
safety aspects of power electronic converter systems:.ani equipment in apparatus for
which no product standard exists; and

NOTE The scope of IEC 62103 contains reliability aspects, which are 1 ot covered by this document.

e to be used as a reference document for proau'ct committees outside TC 22 in the
development of product standards of power eiectro.ic converter systems and equipment
intended for renewable energy sources. TC 8. T(. 88, TC 105 and TC 114, in particular,
have been identified as relevant technical committees at the time of publication.

The reference document, being a group "~afety standard, will not take precedence over this
product-specific standard according to i=C Guide 104. IEC Guide 104 provides information
about the responsibility of produc. ~ommittees to use group safety standards for the
development of their own product ctai.4=.ds.
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UNINTERRUPTIBLE POWER SYSTEMS (UPS) —

Part 1: Safety requirements

1 Scope

This part of IEC 62040 applies to movable, stationary, fixed or built-in UPS for use in low
voltage distribution systems and that are intended to be installed in an area accessible >y an
ordinary person or in a restricted access area as applicable, that deliver fixed freque.cy AC
output voltage with port voltages not exceeding 1 000 V AC or 1 500 V DC and that incluc= aii
energy storage device. It applies to pluggable and to permanently connected UPS, w:etner
consisting of a system of interconnected units or of independent units, subject "o I stulling,
operating and maintaining the UPS in the manner prescribed by the manufacturer.

NOTE 1 Typical UPS configurations, including voltage and/or frequency converters and c:“r topologies, are
described in IEC 62040-3, the test and performance product standard for UPS.

NOTE 2 UPS generally connect to their energy storage device through a DC liin. A cl.emical battery is used
throughout the standard as an example of an energy storage device. Alternative a vice: exist, and as such, where
"battery" appears in the text of this document, this is to be understood as "energy stc 1ye device".

This document specifies requirements to ensure safety for ti.< ‘crdinary person who comes
into contact with the UPS and, where specifically stated, fur the skilled person. The objective
is to reduce risks of fire, electric shock, thermal, ener¢yv <nd mechanical hazards during use
and operation and, where specifically stated, during s>rvice and maintenance.

This product standard is harmonized with the apnlicable parts of group safety publication
IEC 62477-1:2012 for power electronic converter systems and contains additional
requirements relevant to UPS.

This document does not cover:

e UPS that have a DC output;

e systems for operation on .roving platforms including, but not limited to, aircrafts, ships
and motor vehicles;

e external AC or DC <hput and output distribution boards covered by their specific product
standard;

o stand-alone static trunsfer systems (STS) covered by IEC 62310-1;
e systems wne.<=in the output voltage is directly derived from a rotating machine;
e telecomnurications apparatus other than UPS for such apparatus;

e func'ional safety aspects covered by IEC 61508 (all parts).

NOT = 3 E ‘en if this document does not cover the applications listed above, it is commonly taken as a guide for
¢.ch apnliczdons.

NOTE 4 Specialized UPS applications are generally governed by additional requirements covered elsewhere, for
example UPS for medical applications.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes 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.
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