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Foreword

The text of document 22H/104/FDIS, future edition 1 of IEC 62040-1, prepared by SC 22H,
Uninterruptible power systems (UPS), of IEC TC 22, Power electronic systems and equipment, was
submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as EN 62040-1 on
2008-09-01.

This European Standard supersedes EN 62040-1-1:2003 + corrigendum August 2004 and
EN 62040-1-2:2003 + corrigendum August 2004.

EN 62040-1:2008 merges all requirements of EN 62040-1-1:2003 and EN 62040-1-2:2003, with the
addition of the following:

update of normative references including EN 60950-1 as Reference Document (RD);
— harmonization and alignment with current world recognized best practices;

— enhancement of backfeed protection, definition of ground-fault, revision of temperature rise tables and
of hydrogen concentration in battery compartments.

— Amendment 1 introduces short-time withstand current requirements when a short-circuit is applied at
the output of the UPS (5.5.4).

This standard is to be used in conjunction with EN 60950-1:2006 which is referred to in this standard as
IIRDII.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical

national standard or by endorsement (dop) 2009-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2011-09-01

In this standard, the following print types are used:

requirements proper and normative annexes: in roman type;
— compliance statements and test specifications: in italic type;
— notes and other informative matter: in smaller roman type;

— normative conditions within tables: in smaller roman type;

— terms that are defined in Clause 3: bold.

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 62040-1:2008 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60439-1 NOTE Harmonized as EN 60439-1:1999 (not modified).
IEC 60925 NOTE Harmonized as EN 60925:1991 (not modified).
IEC 60990 NOTE Harmonized as EN 60990:1999 (not modified).

IEC 61347 NOTE Harmonized in EN 61347 series (partially modified).
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Foreword to amendment A1

The text of document 22H/151/FDIS, future edition 1 of IEC 62040-1:2008/A1, prepared by SC 22H,
"Uninterruptible power systems (UPS)", of IEC TC 22, "Power electronic systems and equipment" was
submitted to the IEC-CENELEC parallel vote and approved by CENELEC as EN 62040-1:2008/A1:2013.

The following dates are fixed:

latest date by which the document has (dop) 2013-11-17
to be implemented at national level by

publication of an identical national

standard or by endorsement

latest date by which the national (dow) 2016-02-14
standards conflicting with the

document have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 62040-1:2008/A1:2013 was approved by CENELEC as a
European Standard without any modification.
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AIITNICTA &~

(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application 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.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year

IEC 60364-4-42 - Electrical installations of buildings - -
Part 4-42: Protection for safety - Protection
against thermal effects

IEC 60417 Data- Graphical symbols for use on equipment - -
base

IEC 60529 - Degrees of protection provided EN 60529 19917
by enclosures (IP Code) + corr. May 1993

IEC 60664 Series Insulation coordination for equipment EN 60664 Series
within low-voltage systems

IEC/TR 60755 - General requirements for residual current - -
operated protective devices

IEC 60950-1 (mod) 2005 Information technology equipment - Safety - EN 60950-1 2006
Part 1: General requirements

IEC 61000-2-2 - Electromagnetic compatibility (EMC) - EN 61000-2-2 2002°
Part 2-2: Environment - Compatibility levels
for low-frequency conducted disturbances and
signalling in public low-voltage power supply
systems

Residual current operated circuit-breakers EN 61008-1 2004
without integral overcurrent protection for +A11 2007
household and similar uses (RCCB's) -

Part 1: General rules

Residual current operated circuit-breakers EN 61009-1 2004
with integral overcurrent protection for + corr. July 2006
household and similar uses (RCBO's) - + A11 2008
Part 1: General rules

IEC 61439 1 2011 Low-voltage switchgear and controlgear EN 61439-1 2011
assemblies -
Part 1: General rules

IEC 62040-2 2005  Uninterruptible power systems (UPS) - EN 62040-2 2006
Part 2: Electromagnetic compatibility (EMC) + corr. November 2006
requirements

IEC 62040-3 (mod) 1999  Uninterruptible power systems (UPS) - EN 62040-3 2001
Part 3: Method of specifying the performance
and test requirements

=

IEC 61008-1 (mod) -

=

IEC 61009-1 (mod) -

R Undated reference.
2 Valid edition at date of issue.


https://webstore.ansi.org/Standards/BSI/BSEN620402008A12013?source=preview

BS EN 62040-1:2008+A1:2013
-5- IEC 62040-1:2008+A1:2013 (E)

This is a preview of "BS EN 62040-1:2008+A...". Click here to purchase the full version from the ANSI store.

CONTENTS

1 Scope and specific appliCatioNs ... ... 9
L B Yoo ] o1 PP PPRPERR 9
1.2 SPeCific @pPliCatiONS...... i 9
NOIrMATIVE FEFEIENCES ...oeiiei e e e e e 10
Terms and definitioNS ... 11
3.1 General definitioNs ..o e 11
3.2 UPS electrical ratings ... oouuiiiii e 12
G TR N I ¥~ o [ Y] o 1 P 13
3.4 Connection t0 the SUPPIY oceeeiiii e 14
3.5 Circuits and circuit characteristics ... 14
3.6 INSUIATION e e 14
3.7 Equipment Mobility ... 14
3.8 Insulation classes of UPS ... ... 14
3.9 EArth fault ..o 14
310 ENCIOSUIES . ooiiiiiee e e et 14
Bl ACCESSIDIY oot 14
I T A 0] 1o o o T 1 1= o} =T 14
3.13 Power distribUtion. ... 14
314 Flammability ... 14
315 MISCEIIANEOUS ... e 14
3.16 Clearances and creepage diStanCes ........c.uiiiiiiiiiiiiii e 14
3.17 Telecommunication NEtWOIKS ... e 15
4 General conditions for eSS ... i i 15
4.1 INrOAUCTION o 15
N Y 1< (= 1= 15
4.3 Operating parameters for tests .. ... 15
4.4 UPS loading during teStS .....iviuiii i 16
T O 2 ¥ o oY =T o} £ 16
4.6 POWET INtEIACES ..oiiuiiiiii e 16
4.7  Markings and iNSTrUCTIONS ... e 17
A7 GENEIAL e 17

A.7.2  POWET TatiNg coouiieiii e 17

4.7.3  Safety iINSITUCTIONS ... e 17

4.7.4 Main voltage adjustment ... ... 19

4.7.5 PoOWEr OULIETS ..o 19

A7 B FUSES ittt 19

A.7.7  Wiring terminals ... 19

4.7.8 Battery terminals ... 20

4.7.9 Controls and iNndiCators .. ..o 20
4.7.10 Isolation of multiple POWEr SOUICES ......ccuuiiiiiiiiii e 20
4711 1T POWEE SYSTEMS Lot e e 20
4.7.12 Protection in building installation ... 21
4.7.13 High leakage CUIrent ... e 21
4.7.14 Thermostats and other regulating devices ..., 21

A.7.15 LANQUAGE ..o 21


https://webstore.ansi.org/Standards/BSI/BSEN620402008A12013?source=preview

BS EN 62040-1:2008+A1:2013
IEC 62040-1:2008+A1:2013 (E) -6-

This is a preview of "BS EN 62040-1:2008+A...". Click here to purchase the full version from the ANSI store.

4.7.16 Durability of Markings .......couiiiiiii 21
4.7.17 Removable Parts ... 21
4.7.18 Replaceable batteries . ... 21
4.7.19 Operator access with @ tool ... 21

47 20 Bal ery oo 22
4.7.21 Installation iNStruCtions ... 23

5 Fundamental design reqUIremMeNnts ... ..o 23
5.1 Protection against electric shock and energy hazards ..........c..ccoooiiiiiiin. 23
5.1.1 Protection for UPS intended to be used in operator access areas.............. 23

5.1.2 Protection for UPS intended to be used in service access areas................ 24

5.1.3 Protection for UPS intended to be used in restricted access areas ............ 24

5.1.4 Backfeed proteCtion.........cooiiiiii i 24

5.1.5 Emergency switching (disconnect) device...........ccoviiiiiiiiiii 25

5.2 Requirements for auxiliary CirCUitS..........cooiiiiiiiiii e 25
5.2.1 Safety extra low voltage circuits — SELV ..o 25

5.2.2 Telephone network voltage circuits — TNV ... 25

5.2.3 Limited current CirCUIts .......coii i 25

5.2.4 External signalling CirCUItS .........oouuiiiiiii e 25

5.2.5 Limited POWET SOUIMCE ..ouiinitiiiiie e et e e aenns 25

5.3 Protective earthing and bonding ... 25
B5.301  GONEIAI i 25

5.3.2  Protective earthing ... 26

5.3.3  Protective bonding ..o 27

5.4 AC and d.c. pOWET iSOIatioN .....iveiii e 27
B4 GENEIAl e 27

5.4.2 DiSCONNECT ABVICES ...uiiiiiiiii e 27

5.5 Overcurrent and earth fault protection ... 27
B5.5.1  GBNEIAI i 27

5.5.2 BasiC reqUiremMeNnts ... oo e 27

5.5.3 Battery circuit protection....... ..o 28

5.5.4 Short time Withstand CUIMTENT .......oieii e 29

5.6 Protection of personnel — Safety interlocks..........ccooiiiiiii 31
5.6.1 Operator proteCtion ......coiiiiii i 31

5.6.2 Service person proteCtion ... ..o 31

5.7 Clearances, creepage distances and distances through insulation......................... 33
6 Wiring, connections and SUPPIY v 33
L T € 1= o =Y - | PPN 33
6.1.1  INtrOdUCTION ..oeee e 33

6.1.2 Dimensions and ratings of busbars and insulated conductors .................... 33

6.2  CONNECHION 10 POWET ouitiit i et e e 34
6.2.1 General provisions for connection to pOWer ...........ccoooiiiiiiiiiiii 34

6.2.2 Means Of CONNECTION. ... .iui i 34

6.3 Wiring terminals for external power conductors ...........ccooiiiiiiiiiiiii 34
7 Physical reqUIrEMENTS ..o e 35
74t N =1 g o1 [ T U1 = P 35
A7 1 - 1 o111 2P 35
7.3 Mechanical strength ... 35
7.4  Construction details. ... ..o 35
741 IntrodUCHION .. 35

A 3 O o1 o 1 o [ PP 36


https://webstore.ansi.org/Standards/BSI/BSEN620402008A12013?source=preview

BS EN 62040-1:2008+A1:2013
-7- IEC 62040-1:2008+A1:2013 (E)

This is a preview of "BS EN 62040-1:2008+A...". Click here to purchase the full version from the ANSI store.

7.4.3  Gas CONCENIIAtiON ..o 36
7.4.4 EQUIpPMENt MOVEMENT .. .o s 36
7.5 ReSISTANCe 10 fire c.uiie i 36
7.6 Battery I0Cation ... 36
7.6.1 Battery location and installation ... 36
7.6.2  Accessibility and maintainability ... 37
T7.6.3  DISTANCE .o 37
7.6.4 Case iNSUlatioN . ... e 37
A TS T A 1o e PSPPI 37
7.6.6 Electrolyte spillage ..o 37
T7.6.7  Ventilation ..o e 37
7.6.8 Charging VO AgES. . .uuiiiiiieie e 38
N A =1 10 o 1= = T U S o T = 38
8 Electrical requirements and simulated abnormal conditions .....................cc 39
8.1 General provisions for earth leakage ..........oooiiiiiiii 39
8.2  EleCtriC strength .o s 39
8.3 Abnormal operating and fault conditionS ...........coooiiiiiii 39
8.3 1 GBNEIAl .o e 39
8.3.2  Simulation of faulls ........oiiii 40
8.3.3  Conditions for teStS ... i 40
9 Connection to telecommunication NEtWOrKS ..........oooiiiiiiii i 41
Annex A (normative) Tests for resistance to heat and fire ... 42
Annex B (normative) Motor tests under abnormal conditions...........cooooiiiiiiiii 43
Annex C (normative) TransSfOrMErS .....oiuiiiii e 44
Annex D (normative) Measuring instruments for touch currenttests..............coocoviiiinn, 45
Annex E (normative) Temperature rise of @ Winding .......c.oooiiiiiiiiiii e 46
Annex F (normative) Measurements of clearances and creepage distances...............c......... 47
Annex G (normative) Alternative method for determining minimum clearances..................... 48
Annex H (informative) Guidance on protection against ingress of water and foreign
(o] o] 1= £ PP 49
Annex | (normative) Backfeed protection test ... 51
Annex J (informative) Table of electrochemical potentials.............ocooiiiii 54
Annex K (normative) Thermal CONTrolS .......oouiiiiiii e 55
Annex L (normative) Reference 10ads ..o 56
Annex M (normative) Ventilation of battery compartments................ccocoiiiiiiin e, 60
Annex N (normative) Minimum and maximum cross-sections of copper conductors
suitable for CONNECHION (SEE B.3) ... 63
Annex O (informative) Guidance for disconnection of batteries during shipment................... 64
Annex P (informative) Short-time withstand current test procedure — Guidance and
1477 01 T0= V2= U1 PP 66
7T o] ToTo =T o1 V28 P 68
Figure I.1 — Test circuit for load-induced change of reference potential — single-phase
Lo T8 o 52
Figure 1.2 — Test circuit for load-induced change of reference potential — three-phase
Lo 101 o 52
Figure O.1 — Precautionary label for products shipped with the battery disconnected............ 64
Figure 0.2 — Precautionary label for products shipped with the battery connected ................ 65

Figure P.1 — Test circuit for UPS short-time withstand current ..................... 66


https://webstore.ansi.org/Standards/BSI/BSEN620402008A12013?source=preview

BS EN 62040-1:2008+A1:2013
IEC 62040-1:2008+A1:2013 (E) -8-

This is a preview of "BS EN 62040-1:2008+A...". Click here to purchase the full version from the ANSI store.

Table 1 — Temperature lIMitS .......coiiiiii e e 38

Table 2 — Permitted temperature limits for magnetic windings at the end of stored

energy mode Of OPEration ... 39
Table 3 — Short time withstand current ... 30

Table H.1 — Degrees of protection against foreign objects indicated by the first

CharacteriStic NUMEIAl ... ... e e e e e eaees 49

Table H.2 — Degrees of protection against water indicated by the second characteristic
T8 T8 Y= = PP 50

Table N.1 — Conductor cross-sections (extract from [EC 60439-1) ......cccoviiiiiiiiiiiiiiiiieeen, 63


https://webstore.ansi.org/Standards/BSI/BSEN620402008A12013?source=preview

BS EN 62040-1:2008+A1:2013
-9- IEC 62040-1:2008+A1:2013 (E)

This is a preview of "BS EN 62040-1:2008+A...". Click here to purchase the full version from the ANSI store.

UNINTERRUPTIBLE POWER SYSTEMS (UPS) &

Part 1: General and safety requirements for UPS

1 Scope and specific applications

1.1 Scope

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

NOTE UPS applications generally make use of a chemical battery as the energy storage device. Alternative
devices may be suitable, and as such, where “battery” appears in the text of this standard, where applicable, this
may be understood as “energy storage device”.

When a clause is referred to by the phrase "The definitions or the provisions of item/RD
apply", this phrase is intended to mean that the definitions or provisions in that clause of
IEC 60950-1 apply, except any which are clearly inapplicable to uninterruptible power
systems. National requirements additional to those in IEC 60950-1 apply and are found as
notes under relevant clauses of the RD.

The primary function of the UPS covered by this standard is to ensure continuity of an
alternating power source. The UPS may also serve to improve the quality of the power source
by keeping it within specified characteristics.

This standard is applicable to UPS which are movable, stationary, fixed or for building-in, for
use in low-voltage distribution systems and intended to be installed in any operator
accessible area or in restricted access locations as applicable. It specifies requirements to
ensure safety for the operator and layman who may come into contact with the equipment
and, where specifically stated, for the service person.

This standard is intended to ensure the safety of installed UPS, both as a single UPS unit or
as a system of interconnected UPS units, subject to installing, operating and maintaining the
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 given in IEC 62040-2.

1.2 Specific applications

Even if this standard does not cover all types of UPS, it may be taken as a guide for such
equipment. Requirements additional to those specified in this standard may be necessary for
specific applications, e.g. related to UPS that operate:

— while exposed to extremes of temperature; to excessive dust, moisture, or vibration; 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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