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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Part 1: General and safety requirements for UPS

)\ UNINTERRUPTIBLE POWER SYSTEMS (UPS) -
:<s%

9)

Oé FOREWORD

The Internatior@ectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elegtrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-o@ion on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, icly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their*prgparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt |my participate in this preparatory work. International, governmental and non-
governmental organizati ising with the IEC also participate in this preparation. IEC collaborates closely
agz;

with the International Org ion for Standardization (ISO) in accordance with conditions determined by
agreement between the two ations.

The formal decisions or agree ent?f'lEC on technical matters express, as nearly as possible, an international
consensus of opinion on the rel subjects since each technical committee has representation from all
interested IEC National Committee

Committees in that sense. While all r able efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot hel
misinterpretation by any end user.

IEC Publications have the form of rec@endations for international use and are accepted by IEC National
b

responsible for the way in which they are used or for any

In order to promote international uniformity; National Committees undertake to apply IEC Publications
transparently to the maximum extent possible 4 eir national and regional publications. Any divergence
between any IEC Publication and the correspon Ztional or regional publication shall be clearly indicated in

the latter.
*

IEC provides no marking procedure to indicate itsx oval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Pub@o

All users should ensure that they have the latest edition o @Jblication.

No liability shall attach to IEC or its directors, employees, ants or agents including individual experts and
members of its technical committees and IEC National Committegsafor any personal injury, property damage or
other damage of any nature whatsoever, whether direct or @t, or for costs (including legal fees) and
expenses arising out of the publication, use of, or relianc his IEC Publication or any other IEC
Publications. @

Attention is drawn to the Normative references cited in this publicat@se of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this @blication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all suct patgnt rights.

International Standard IEC 62040-1 has been prepared by subcommj 22H: Uninterruptible
power systems (UPS), of IEC technical committee 22: Power @ronic systems and

equipment. O,

This standard cancels and replaces the first edition of IEC 62040-1-1, publj in 2004 and
IEC 62040-1-2, published in 2004 and constitutes a technical revision. This dard merges
all requirements of previous IEC 62040-1-1 and IEC 62040-1-2, with th ion of the
following:

update of normative references including IEC 60950-1 as Reference Document D!,
harmonization and alignment with current world recognized best practices;

enhancement of backfeed protection, definition of ground-fault, revision of tempe‘e&}e
rise tables and of hydrogen concentration in battery compartments.
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The text of this standard is based on the following documents:
) FDIS Report on voting
22H/104/FDIS 22H/106/RVD

Fulé fhation on the voting for the approval of this standard can be found in the report on
voting){?‘:ated in the above table.

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

It is to be us ith IEC 60950-1, Edition 2.0, which is referred to in this standard as "RD".

In this standard, Q lowing print types are used:
— requirements propersand normative annexes: in roman type;
— compliance stateme@and test specifications: in italic type;

— notes and other infornfatj atter: in smaller roman type;

— normative conditions witlin taples: in smaller roman type;

— terms that are defined in C 3: bold.

A list of all parts of the IEC 620 eries, under the general title: Uninterruptible power
systems (UPS), can be found on th C website.

The committee has decided that the@ﬂs of this publication will remain unchanged until
the maintenance result date indicated o IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. Eis date, the publication will be

*

* reconfirmed;

* withdrawn; ®
+ replaced by a revised edition, or @
*+ amended.

The contents of the corrigendum of September 2008 h%n included in this copy.

)
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UNINTERRUPTIBLE POWER SYSTEMS (UPS) -

)\ Part 1: General and safety requirements for UPS

1 Scope,and specific applications

1.1 Scopo

This part of IE€.62040 applies to uninterruptible power systems (UPS) with an electrical
energy storage deviee in the d.c. link. It is used with IEC 60950-1, which is referred to in this
standard as "RD" (refefience document).

NOTE UPS applications g@lly make use of a chemical battery as the energy storage device. Alternative
devices may be suitable, an ch, where “battery” appears in the text of this standard, where applicable, this
may be understood as “energy storage device”.

When a clause is referred (zty‘the phrase "The definitions or the provisions of item/RD
apply", this phrase is intend mean that the definitions or provisions in that clause of
IEC 60950-1 apply, except an hich are clearly inapplicable to uninterruptible power
systems. National requirements a jonal to those in IEC 60950-1 apply and are found as
notes under relevant clauses of the@.

The primary function of the UPS c@by this standard is to ensure continuity of an
alternating power source. The UPS may al erve to improve the quality of the power source

by keeping it within specified characteristic

*
This standard is applicable to UPS which are ( le, stationary, fixed or for building-in, for
use in low-voltage distribution systems and ded to be installed in any operator
accessible area or in restricted access location applicable. It specifies requirements to
ensure safety for the operator and layman who m&y come into contact with the equipment
and, where specifically stated, for the service person@

as a system of interconnected UPS units, subject to install erating and maintaining the

This standard is intended to ensure the safety of installe@ , both as a single UPS unit or
iff éop
UPS in the manner prescribed by the manufacturer. ®

This standard does not cover UPS based on rotating machines.

Electromagnetic compatibility (EMC) requirements and definitions are @n in [IEC 62040-2.

1.2 Specific applications ;

Even if this standard does not cover all types of UPS, it may be taken as ide for such
equipment. Requirements additional to those specified in this standard may essary for

specific applications, e.g. related to UPS that operate: @

— while exposed to extremes of temperature; to excessive dust, moisture, or Vi nﬁ; to
flammable gases; to corrosive or to explosive atmospheres;

— where ingress of water and foreign objects are possible; @

NOTE 1 Annex H provides guidance on such requirements and on relevant testing.

- in vehicles, on board ships or aircraft, in tropical countries, or at elevations greater
than 1 000 m;

NOTE 2 Guidance for performance of UPS operating at elevations greater than 1 000 m is provided in
4.1.1 of IEC 62040-3.
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— with trapezoidal output waveforms and long run times (greater than 30 min);
NOTE 3 In addition to complying with 5.3.1.2 of IEC 62040-3, voltage distortion tests for the purpose of

load compatibility should also be performed.
)\ subject to transient overvoltages exceeding those of overvoltage category Il according

6to IEC 60664;

}(3TE 4 Subclause G.2.1/RD provides guidance for additional protection against transient overvoltages
a e mains supply to the UPS. Where such additional protection is an integral part of the equipment

lation requirements, creepage distances and clearance distances from the mains through to the load

side . the additional protection may be judged as category Il or IV as required. All further downstream

ins @ requirements, creepage distances, and clearance distances on the load side of the additional

protes ay be judged as category | or Il as required.

— inele dical applications with the UPS located within 1,5 m of the patient contact

NOTE 5 Additional ements may also apply in accordance with local regulations.

2 Normative referen@/(

*
The following referenced docv( ts are indispensable for the application of this document.
For dated references, only the tion cited applies. For undated references, the latest edition
of the referenced document (includin$any amendments) applies.

area;
— in systemg%iﬁed as emergency power systems by an authority having jurisdiction.
q

IEC 60364-4-42, Electrical installation f buildings — Part 4-42: Protection for safety —
Protection against thermal effects .

IEC 60417, Graphical symbols for use on ent
-
IEC 60529, Degrees of protection provided by v@ures (IP Code)
IEC 60664 (all parts), Insulation coordination for edtipment within low-voltage systems
IEC 60755, General requirements for residual current ted protective devices
IEC 60950-1:2005, Information technology equipment — S% Part 1: General requirements
IEC 61000-2-2, Electromagnetic compatibility (EMC) — Part Z%VIronment — Compatibility
{Seu\;)eli\lsy?yrsigrvgrequency conducted disturbances and signaling®in /t;lic low-voltage power

IEC 61008-1, Residual current operated circuit-breakers witho:.@ egral overcurrent
protection for household and similar uses (RCCBs) — Part 1: General rul

IEC 61009-1, Residual current operated circuit-breakers with integral ove@ nt protection
for household and similar uses (RCBOs) — Part 1: General rules \_L

IEC 62040-2:2005, Uninterruptible power systems (UPS) — Part 2: Electromagnetic €0 ibility
(EMC) requirements

IEC 62040-3:1999, Uninterruptible power systems (UPS) — Part 3: Method of specifyi@
performance and test requirements





