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UNINTERRUPTIBLE POWER SYSTEMS (UPS) -

Part 2: Electromagnetic compatibility (EMC) requirements

INTERPRETATION SHEET 1

This |interpretation sheet has been prepared by subcommitt€e;22H: Uninterruptible power
systgms (UPS), of IEC technical committee 22: Power electrenic systems and equipment.

The {ext of this interpretation sheet is based on the following documents:

FDIS Report on voting
22H/232/FDIS 22H/236/RVD

Full information on the voting for the appraval of this interpretation sheet can be found ip the
repoft on voting indicated in the above.table.

Interpretation of 5.3.2:4, Limits at the network ports
Introduction

Sub-flause-5;3.2.4 states that the network port limits applicable to UPS of category C1, C2
and €3 arelocated in Table 1, Table 2 and Annex C.

It was not clear whether 5.3.2.4 applies to network ports that originate and terminate within
the enclosure port of the UPS (i.e. to network ports connected exclusively to circuits or
devices forming an integral part of the UPS).

Interpretation

The network port limits in Table 1, Table 2 and Annex C apply only to network ports for
which connection to circuits or devices external to the enclosure port of the UPS is allowed.
This includes, without limitation, connection to PSTN, ISDN, xDSL and Ethernet networks.
The limits in Table 1, Table 2 and Annex C do not apply to network ports that originate and
terminate within the enclosure port of the UPS (i.e. to network ports connected exclusively
to circuits or devices forming an integral part of the UPS).

ICS 17.220; 29.200; 33.100.10
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

UNINTERRUPTIBLE POWER SYSTEMS (UPS) —
Part 2: Electromagnetic compatibility (EMC) requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object of IEC is_to ,promote
rnational co-operation on all questions concerning standardization in the electrical and electronie fielfls. To
end and in addition to other activities, IEC publishes International Standards, Technical~Specifications,
Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any IEC National €emmittee intefested
in|the subject dealt with may participate in this preparatory work. International, govefnmental and non-
ernmental organizations liaising with the IEC also participate in this preparation. |E€C collaborates dlosely
with the International Organization for Standardization (ISO) in accordance with\ conditions determined by

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional
copsensus of opinion on the relevant subjects since each technical commitiee has representation fropm all

3) IEf Publications have the form of recommendations for international ‘use and are accepted by IEC National
Cgmmittees in that sense. While all reasonable efforts are made to,'ensure that the technical content ¢f IEC
Pdblications is accurate, IEC cannot be held responsible forlthe way in which they are used or fgr any

4) In|order to promote international uniformity, IEC National"Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible in theirjational and regional publications. Any diverngence
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indicgted in

latter.

itself does not provide any attestation of conformity. Independent certification bodies provide conformity
essment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Aljusers should ensure that they have the latest edition of this publication.

7) N(q liability shall attach to IEC or its(directors, employees, servants or agents including individual experfs and
mgmbers of its technical committe€s;'and IEC National Committees for any personal injury, property damfage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Pyblications.

8) Attention is drawn to theyNormative references cited in this publication. Use of the referenced publicatipns is
indispensable for the"correct application of this publication.

9) Atjention is drawn\to the possibility that some of the elements of this IEC Publication may be the subject of
paent rights. [ECshall not be held responsible for identifying any or all such patent rights.

This|redline version of the official IEC Standard allows the user to identify the chahges
tothe previous edition. A vertical bar appears in the margin wherever a chpnge

International Standard IEC 62040-2 has been prepared by subcommittee 22H: Uninterruptible
power systems (UPS), of IEC technical committee 22: Power electronic systems and
equipment.
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This third edition cancels and replaces the second edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the inclusion of network port limits in Table 1, Table 2 and Annex C for the sake of
consistency with other standards;

b) a change of quasi-peak limit for category C3 UPS in Table 2 for the sake of consistency
with other standards;

c) arctarification—in—Fable4-abot
d) a|revision of some test configurations in Annex A.

The {ext of this standard is based on the following documents:

FDIS Report on voting
22H/210/FDIS 22H/212/RVD

Full information on the voting for the approval of this Internationak8tandard can be foupd in
the report on voting indicated in the above table.

This document has been drafted in accordance with the IS©AEC Directives, Part 2.

In thils document, the following print types are used:

|
=

equirements proper and normative annexes:.in‘roman type;
cpmpliance statements and test specifications: in italic type;
— nptes and other informative matter: in smaller roman type;
n

brmative conditions within tables: in“smaller roman type;

—

g¢rms that are defined in Clause(3: bold.

A lisf of all parts in the IEC.62040 series, published under the general title Uninterruptible
powgr systems (UPS), can besfound on the IEC website.

The gommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicatedon the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

. confirmed,

-

. ithdrawn,

o rgplaced by a revised edition, or

e amended.

The contents of the Interpretation sheet of June 2018 have been included in this copy.

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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UNINTERRUPTIBLE POWER SYSTEMS (UPS) -

Part 2: Electromagnetic compatibility (EMC) requirements

1 Scope

IPS takeninto
o—taKkeH—HHOe

This part of IEC 62040 is a type test product standard for electromagnetic compatibility (EMC)
and applies to movable, stationary, fixed or built-in, pluggable and permanently connected
UPS for use in low-voltage distribution systems with an environment being either residential,
commercial, light industrial or industrial, which deliver output voltage with port voltages not
exceeding 1 500 V DC or 1 000 V AC and which include an energy storage device.

Subject to installing, operating and maintaining the UPS in the manner prescribed by the
manufacturer, this standard defines emission limits, immunity levels, test methods and
performance criteria for a complete UPS to comply with the essential EMC requirements
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necessary to avoid the UPS interfering with other apparatus, e.g. radio receivers, and to avoid
the UPS being affected by external phenomena.

This standard does not address EMC phenomena produced by loads connected to the UPS or
situations created by any apparatus external to the UPS other than as described in the
immunity requirements.

This standard is harmonized with applicable IEC standards for electromagnetic emission limits
and immunity levels. It contains additional requirements applicable to UPS.

This standard-does-not-cover.

a) lgw-voltage DC power supply devices covered by IEC 61204 standards;

b) slystems wherein the output voltage is derived from a rotating machine.

NOTE| 1 UPS generally connect to their energy storage device through a DC link. A chemical battery|is an
example of an energy storage device. Alternative devices can be suitable, and as such, whereVbattery” appqgars in
the text of this standard, this can be understood as “energy storage device”.

NOTE| 2 This type test-based product standard allows EMC conformity assessmén{”of UPS included in ¢ne of
categgries C1, C2 and C3 before placing them on the market. It also provides guidance for conformity assesjsment
of UP$ included in category C4 (see Clause 4).

NOTE|3 The differing test conditions necessary to encompass the range @f physical sizes and power ratinds of a
complpte UPS are taken into account. A complete UPS can consist of dne“or more interconnected units. Fof UPS
configuration details refer to IEC 62040-3:2011, Annex A.

NOTE|4 The requirements have been selected so as to permit an adequate level of EMC for UPS installed in
resideptial, commercial, light industrial and industrial locations.SFhe requirements are not always sufficient to|cover
situatipns with low probability of occurrence including UPS faults.

2 Normative references

The following documents are referred.t0 in the text in such a way that some or all of|their
contgnt constitutes requirements of “this document. For dated references, only the edition
cited|applies. For undated references, the latest edition of the referenced document (incldiding
any gmendments) applies.

161

IEC $1000-2-2:2002,” Electromagnetic compatibility (EMC) - Part 2-2: Environment -
Compatibility levels for low-frequency conducted disturbances and signalling in public| low-
voltage powersupply systems

ts for

1000<3-2:2000 2014, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limi
¢ . . ; -

IEC 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
harmonic currents produced by equipment connected to public low-voltage systems with input
current > 16 A and <75 A per phase

IEC 61000-4-2:4995 2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 61000-4-3:2002 2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
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IEC 61000-4-4:2004 2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:4995 2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

IEC 61000-4-6:2003 2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances induced by radio-frequency
fields

and

IEC 62040-3:4999 2011, Uninterruptible power systems (UPS) — Part 3: Method(oef speclfying
the performance and test requirements

CISHR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISHR 16-1-1:2003 2015, Specification for radio disturbanceCand immunity measpuring
appafatus and methods — Part 1-1: Radio disturbance and imminity measuring apparafus —
Meaguring apparatus

CISAR 16-1-2:2003 2014, Specification for radio disturbance and immunity measuring
appafatus and methods — Part 1-2: Radio disturbafice’ and immunity measuring apparafus—
Aneillary-equipment — Coupling devices for condueted disturbance measurements

CISHR 16-1-4:2010, Specification for radiodisturbance and immunity measuring appayatus
and fnethods — Part 1-4: Radio disturbancé-and immunity measuring apparatus — Antgnnas
and flest sites for radiated disturbance mgasurements
CISHR 16-1-4:2010/AMD1:2012

CISHR 16-2-1:2014, Specificatjpp- for radio disturbance and immunity measuring appayatus
and methods — Part 2-1: Methdds of measurement of disturbances and immunity — Conducted
disturbance measurements

CISHR 16-2-3:2010,_Specification for radio disturbance and immunity measuring appayatus
and methods — Part.2-3: Methods of measurement of disturbances and immunity — Radliated
distufbance measiréements

CISHR 16-2-3:2010/AMD1:2010
CISHR 16-2-8:2010/AMD2:2014

CISF’|R 22:2005 2008, Information technology equipment — Radio disturbance characterisics —
Limits—and methods of measurement

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given inHEC-60050-161related
to-EMC-and-torelevantphenemena IEC 62040-3:2011 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
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e |SO Online browsing platform: available at http://www.iso.org/obp

3.11

port

particular interface of the UPS with the external electromagnetic environment as shown in
Figure 1

AC output
power port

AC input

(WO~ 1
pJVVUI lJUII.

Power
converter(s)

|
|
|
|
|
|
|
|
|
|
|
L

E-——n

Dedicated
energy.
storage
device

€,g. battery

HBarth port

DC interface

'_____I

Negtwork port

Non-dedicated
energy storage
DC port device
e.g. a battery
shared with
equipment othef
than the UPS

B z=——————

———— = Enclosure port

= Uninterruptible<Power System
IEC

Figure 1 — UPS ports

3.1.2
DC ipterface
dedidated connection between the power converter and an energy storage device that is
exclysively used-by the UPS

Note 1 to enthy: The interface to an energy storage device intended for exclusive use of the UPS is not f port
becaukethis/device is included in the UPS. The dedicated energy storage device shown in Figure 1 is confected
through™\a\PC interface.

3.1.3

DC port

connection from the power converter to an energy storage device that is not exclusively used
by the UPS

Note 1 to entry: The non-dedicated energy storage device is connected through a DC port.

3.1.4

enclosure port

physical boundary of the-UPS equipment under test (EUT) which electromagnetic fields-may
can radiate through or impinge on

Note 1 to entry: In Figure 1, the enclosure port represented by the dotted line around the power converter(s) and
the dedicated energy storage device does not imply the existence of any shielding.
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Enclosure port

AC input power port AC output power port

uPS

e o o o Signal/control port

Earth port

LB N

e s esasse DC power port (battery)

IEC 1655

3.1.5

netwlork port

signs
unint
used
moni
the i

Note
specif

3.1.6
first

envir|
conn

3.1.7

second environment

envir|
those

Note
of sed

3.1.8

category C1,URS

UPS

Note

[, control or communication ports intended for the interconneestion of components
erruptible power system (UPS), or between a UPS and locdlca$Ssociated equipmen
in accordance with relevant functional specifications for(the purpose of control a
oring of the UPS system and/or control of the associated,equipment in accordance
struction manual

to entry: The maximum length of cable connected to thenetwork port is an example of relevant fun
cations.

environment
pnment that includes residential, commercial and light industrial premises dij
bcted, without intermediate transformers, to a public low-voltage mains supply

pbnment that includes alk:cemmercial, light industry and industrial locations other
included in the first environment

to entry: A buildin@)\or part of it, when supplied from a dedicated transformer or generator is an ex|
lond environment!

intended-for use without any restriction in the first environment

bf an

and
nd/or
with

tional

ectly

than

ample

te'entry: Such UPS are suitable for use in residential locations.

3.1.9

category C2 UPS

UPS

Note 1

3.11

intended for use without any restriction in the second environment
to entry: Such UPS can also be used in the first environment under certain conditions.
0

category C3 UPS
UPS with an output current exceeding 16 A and intended for use in the second environment
with certain restrictions
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3.1.11

category C4 UPS

UPS that cannot be classified within any of the C1, C2 or C3 categories and intended for use
in environments subject to particular requirements

3.2 Abbreviated terms

AAN asymmetric artificial network

NOTE 1 The terms impedance stabilization network (ISN) and AAN are used interchangeably.

AE auxiliary equipment

AMN arufictar mains Network

NOTE|2 The terms line impedance stabilization network (LISN) and AMN are used interchangeably.
CMAP common mode absorption device

EUT equipment under test

RF radio frequency

4 UPS categories

4.1 Category C1 UPS

This [category includes UPS(intended for use without any restriction in the first environment.
Such UPS tablo f : . ial o} .

Catepgory C1 UPS shall-meet comply with category C1 requirements for emission limits|(see
Clauge 5) and-withstand-the for immunity-requirements-of Table-5 (see Clause 6).

4.2 Category C2 UPS
This |category includes UPS-with—an-output-currentnot-exceeding16-A—-and intended fof use

withqutany restriction in the second environment. Such UPS may also be used in the|first
environment when-cennected the effect of the warning notice below is considered.

ind ol ol |
—through national plugs and sockets or
s e e

Category C2 UPS shall-meet comply with category C2 requirements for emission limits (see
Clause 5) and-withstand-the for immunity-regquirementsof Table 6 (see Clause 6).

The following-werding warning shall be included in the-instructionsfor user manual.
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WARNING: This is a category C2 UPS product. In a residential environment, this product
may cause radio interference, in which case the user may be required to take additional
measures.

NOTE Such additional measures can require the services of a person or organization skilled with respect to EMC
aspects.

4.3 Category C3 UPS

This category includes UPS with an output current exceeding 16 A and intended for use in the
second environment with the following restrictions:

a) the UPS shall be installed and commissioned by a professional person or organjzation
that is skilled with respect to EMC aspects;

b) the UPS location shall be physically separated from other buildings classified as|first
ehvironment by a distance greater than 30 m or by a structure which acts las“a barr|er to
radiated phenomena providing equivalent attenuation; and

c) the installation shall be supplied through a dedicated transformer or generator or through
aldevice providing equivalent attenuation.

Catepory C3 UPS shall-meet comply with category C3 requirements for emission limits |(see
Clauge 5) and-withstand-the for immunity-requirements-gf Fable-6 (see Clause 6).

The following-werding warning shall be included in.the-instructionsfor user manual.

WARNING: This is a product for commercial and industrial application in the setond
envifonment - installation restrictions orxadditional measures may be needed to pre¢vent
distufbances.

4.4 Category C4 UPS

This [category includes UPS:.that cannot be classified within any of the C1, C2 or C3

categ orles mtended for use masemplex envwonments subject to&n—ag#eemem—bepveen
supplie : particular
requwements.

Such| UPS shall meetthe specific emission and immunity levels applicable for the installagion.

A category.C4'UPS is not limited by current ratings.

NOTE| .€enformity assessment of a C4 UPS generally consists of a technical evaluation of the effect of comfpining
complying”UPS variants and subassemblies, and of a final site test to verify compliance with requiremenis that
cannot be readily verified by technical evaluation. For details regarding site testing refer to Annex E.

4.5 Categories and environment

If the environment has been determined as the first environment, a category C1 or C2 UPS
should be used.

If the environment has been determined as the second environment, a category C2 or C3
UPS should be used.

If the environment is not covered exclusively either by the first or second environment, a
category C4 UPS should be used.

From the emission point of view, a UPS with a lower emission category, such as C1, can
always be used instead of one with a higher emission category, such as C3.
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Emission categories are independent of immunity. For example, a statement that a UPS has
emission category C1 does not imply that the immunity is only suitable for the first
environment.

4.6 Documentation-for-the purchaserfuser

For BMC purposes, the following shall be included in the user documentation:

a) apy special measures to be taken to achieve compliance, for example;)the segregatipn of
bbles, the use of shielded or special cables and any restriction ofi\the length of cables

c
cpnnected to the AC output and/or to the energy storage device;
b) upon request, a list of EMC-compatible UPS accessories;

c) Warning notice for category C1 UPS as described in 6.3.2;

W
d) warning notice for category C2 and category C3 UPS%as applicable and as described in
4|2 and 4.3.

5 Emission

5.1 General

The gpplicable emission limits for each URS category are specified in 5.3.
Distdrbances Emissions in the frequency range up to 1,0 GHz are covered.

The emission requirements hayve been selected so as to ensure that disturbances generated
by UPS operating normally(do not reach a level which could prevent other apparatus |[from
operating as intended.

NOTE|1 There is a possibility that the limits in this standard—may do not fully provide protection against
interfgrence to radio and-television reception when the UPS is used closer than 10 m to the receiving antenna for
categpry C1 or C2_ UPS and 30 m for category C3 UPS.

NOTE|2 In special cases, for instance, when highly susceptible apparatus is being used in proximity, addjtional
mitigafion measures—may—have—te can be employed to reduce the electromagnetic emission further belqw the
specifled levels.

5.2 General test requirements

The UPS emission tests shall be performed under the following conditions:

a) rated input voltage;

b) normal mode(s) and stored energy mode of operation;
c) linearresistive load that results in the highest-interference disturbance level.
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Test

requirements are specified for each port considered. Refer to Annex A for

methodology.

5.3

General Measurement-conditions requirements

General

test

The ¢mission of all ports shall be verified as follows.

If the
shall
comr
conn

The

UPS-is—part-of-a-system—or can be connected to auxiliary accessories, then the
be tested while connected to the minimum configuration including auxiliary

hunication accessories necessary to exercise—the  alt such ports, or-beterminai
bcted to an equivalent terminating impedance.

configuration and mode of operation during.measurement shall be precisely noted i
report. Refer to Annex A for test set-up,.and measurement criteria. For in situ or

lation testlng see Annex E %es&%h&kb&me&euﬁm&h#ﬁhe%pee#m—eper

mant rana up t its ratéd sunnly volta
Ata HS{Fatet Sanamaciaic)

-l
D
Cf)
.—+
D
]
e
<
EE
'3
e
[
@D
-
C D

UPS
and

n the
user

533 Aoslicabili

5.3.2

5.3.2,

For |
statig
poss|
cond
Cong

n Fa
TTHITCTT LS | |

Conducted emission
1 Ports and(limits

JPS with additional mains terminals (ports) for the connection of separate supplig

by-pass<and/or maintenance by-pass circuits, these terminals (ports)-shallb—whe]

ble; may_be temporarily interconnected to the normal AC input port supply permittin
Licted \emission tests to be performed at the resulting (common) AC input
o 53 Il incl ‘ it ouits.

s for

g the
port.

Measuring one of several identical ports is sufficient for conducted emission purposes.

NOTE

Conducted emission in the frequency range from 2 kHz to 150 kHz is under consideration.

Where referred to in 5.3.2, the 0,15 MHz to 30 MHz conducted emission limits are listed in
Tables 1 and 2.
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Table 1 — Limits of mains terminal-interference and network port disturbance voltage for
category C1 and category C2 UPS in the frequency range 0,15 MHz to 30 MHz

Frequency Limits
range dB (nVv)
MHz Category C1 UPS Category C2 UPS
Mains terminal Network port Mains terminal Network port
Quasi- Average Quasi- Average Quasi- Average Quasi- Average
peak peak peak peak
0,15 t0 0,50° | 66 to 562 | 56 to 462 | 84 to 742 | 74 to 642 79 66 97 to 872 | 84 to 742
0,90 to 5° 56 46 73 60
74 64 87 i
5|to 30 60 50 73 60

b

a :Ihe limit decreases linearly with the logarithm of the frequency.

he lower limit shall apply at the transition frequency.

Table 2 — Limits of mains terminal-interference and network port'disturbance voltage
for category C3 UPS in the frequency range 0,15 MHz to 30 MHz
URS rated output Frequency range Limits
current dB (nV)
Mains terminal Network port
A MHz Quasi-peak Average Quasi-peak Averafje
0,15 to 0,50° 100 90 110 to 1002 94 to 442
> 16 to 100 0,50 to 5,0° 86 76
100 84
5,0 to 30,0 90, to-70 732 80 to 602
0,15 to 0,50° 130 120 110 to 1002 94 to 442
> 100 0,50 to 5,0° 125 115
100 84
5,0 t0.30,0 115 105

®
—

he limits decrease linearly with the logarithm of the frequency.

b Tlhe lower limit shall apply at thé transition frequency.

5.3.2.2

The

the rated output current of the UPS under test.

The

Limitscof-mains-terminalinterference-voltage at the AC input port (mains

JPS shallnot exceed the limits of either Table 1 or Table 2 according to the category

UPS” shall meet both the average and quasi-peak limit when using, respectivel

and

, an

average detector receiver and a quasi-peak detector receiver, and measured Iin accordance
with the methods described in A.6.

If the average limit is met when using a quasi-peak detector receiver, the test unit shall be
deemed to meet both limits, and measurement with the average detector receiver is unnecessary.

If the reading on the measuring receiver shows fluctuations close to the limit, the reading shall
be observed for at least 15 s at each measurement frequency; the highest reading shall be
recorded, with the exception of any brief isolated high reading, which shall be ignored.

5.3.2.3

Limits at the AC output-interference-voltage port

The mains terminal limits in Table 1 and Table 2 apply.
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An allowance of +14 dB is permitted for conducted-disturbances emission at the output of the
UPS as specified in Table 1 and Table 2, except for C3 greater than 100 A where no-increase

allowance is-allowed permitted.

5.3.2.4_Limitsofsignal-and-telecommunicationat the network ports

the users™instructions manual,-ean does not exceed 10 m in length. When the manufacturer

These No limits-enby apply to UPS where the output cable, as declared by the manufacturer in
does not declare the maximum cable length, the limits apply.

The values shall be measured-using-a—veltage-prebe in accordance with A.7.
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The DC port limits are currently under consideration and their values pending determination

conducted emission tests apply as the UPS is required to comply with the radiated emission limits described in
in a future edition of CISPR 11.

NOTE The effect of conducted emission on the DC interface can however cause radiated emission, but no
5.3.3.

Low-frequency emission — Input current harmonics

5.3.2.6

IEC 61000-3-2 or

input current and voltage are within the scope of

rated

If the

IEC 61000-3-12, the limits and test methodology therein shall apply.
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5.3.3 Radiated emission
5.3.3.1 Electromagnetic field

The UPS shall meet the limits of Table 3. If the reading on the measuring receiver shows
fluctuations close to the limit, the reading shall be observed for at least 15s at each
measurement frequency; the highest reading shall be recorded, with the exception of any brief
isolated high reading, which shall be ignored.

No limits apply for radiated emission below 30 MHz.

Mead

Tlable 3 — Limits of radiated emission in the frequency range 30 MHz to 1 000-MH;z

fFrequency range Quasi-peak limits
dB (uV/m)
MHz Category C1 UPS Category C2 UPS Category C3 UP$
30to230° 30 40 50
230 to 1 000 37 47 60

2 Tlhe lower limit shall apply at the transition frequency.

NOTE|1 The test distance is 10 m. If the emission measurement at 10 m cannot be made because of high
ambiept noise levels or for other reasons, measurements-may<e dre made at a closer distance, for example 3 m
(see | : 3 . An inverse proportionality faetor of 20 dB per decade is used to normalize the
measyred data to the specified distance for determining campjtance.

NOTE|2 Where interference occurs additional provisions-may can be-required necessary.

5.3.3.2 Magnetic field

No limits apply for magnetic emissions. Annex B provides guidance for measurement methods
and ipformative levels.

6 Immunity

6.1 General

Immunity requitements in the frequency range 0 Hz to 1 GHz only are covered.

These test,requirements represent essential electromagnetic compatibility immunity require-
mentg.“TFest requirements are specified for each port considered.

The levels given in Clause 6 do not cover extreme cases, which may occur in any location but
with an extremely low probability of occurrence. For such cases, higher levels may be
required.

NOTE In special cases, situations-will can arise where the level of disturbances-may exceed the levels specified
in this standard, for example, where a hand-held transmitter is used in proximity of a UPS. In these instances,
there is a possibility that special mitigation measures-may-have-te-be-employed become necessary.

6.2 General requirements and performance criteria

The equipment shall, as a minimum, comply with the immunity—limits levels of 6.3. The
performance criteria adequate for UPS are given in Table 4.
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Table 4 — Performance criteria for immunity tests

Criterion A

Criterion B

Hhverse time characteristics o
Figures-1,2 or 3-of [EC 62040-3)

External and internal indications Change only during test Change only during test
and metering

Cont

rol signals to external devices No change Change only temporarily in
UUIID;OtUII\;y Vvlth thU c\\.tua: I\JIP

mode of operation

Mod

b of operation? No change Change only temporarily

()
—~ 3>

t all times, the UPS shall remain within the performance classification as declared by the URS tnanufac
bee |[EC 62040-3:2011).

furer ‘

—

a)
b) n
c)

The
critern

Refe

6.3

6.3.1

In T4
H—d

The lests shall be made with the UPS in the following conditions:

ted input voltage;
prmal mode(s) of operation;

UPS shall be specified with the proper level jnjcase of different levels of perform
ia.

to Annex D for test methodology.

Basic immunity requirements—High-frequency disturbances
Conditions General
blne 5 an

B
©

ha minimum - Smmiunity
AR R R R AR

L
()

hear load at rated active output power or at light load @ccording to IEC 62040-3:2011.

ance

oo IRA~ LA~ R oty T

Com

bliance is checked\py testing against the immunity requirements listed in Table 5

Tablg¢ 6. The UPS ghall continue to operate without degradation and in accordance wit

appli
6.3.2

The

Cable performanCe criterion. The-aceeptance performance criteria are detailed in Tah

Equipmentof Category C1 UPS
evels/in Table 5 shall be applied to category C1 UPS. If a UPS is designed to

and
h the
le 4.

have

immy

nity”according to Table 5. it shall include a written warning in the-eatalogue user manual |

or on the equipment which indicates that it is not intended to be used in an industrial
environment.
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Table 5 — Minimum immunity requirements
for category C1 UPS

IEC 62040-2:2016 RLV © IEC 2016

Basic standard Performance
Port Phenomenon Level (acceptance)
for test method o
criterion
4 kv CD
ESD IEC 61000-4-2 |[or 8 kV AD B
if CD impossible
ﬁgft'““'e ot o oo 80 MHz to 1 000 MHz
adio-frequency electromagnetic field, IEC 61000-4-3 |3 V/m A
amplitude modulated
80 % AM (1 kHz)
Immunity to power-frequency magnetic field IEC 61000-4-8 |3 A/m
Fast transient-burst IEC 61000-4-4 [1 kV/5 kHz?
S b
urae 1kve
1,2/50 ps, IEC 61000-4-5 d B
2 kV
AC inpul-and |8/20 us
output power 0,15 MHz to 80 MHz
ports Conducted radio-frequency common mode® IEC 61000-4-6 |3V A
80 % AM\ (4 kHz)
| ity to low-f ) | See D.6 and (10 W A
mmunity to low-frequency signals IEC 61000-2-2 |140.-HZ to 360 Hz
Fast transient-burst IEC 61000-4-4, (1 kV/5 kHz? B
b,e
Surge 1 kVe
AC outplut 1,2/50 ps, IEC 61000-4-5 2 Ky H
power pprts |8/20 us
and DCport 0,15 MHz to 80 MHz
Conducted radio-frequency common mode® IEC' 61000-4-6 3V A
80 % AM (1 kHz)
DC-powpr . e 1 kV/5 kHz
intdrface Fast transient-burst IEC 61000-4-4 Capacitive clamp B
cionat Aoy |Fast transient-burste IEC 61000-4-4 | KV/° KH2 :
il i Capacitive clamp
Networ 0,15 MHz to 80 MHz
ports Conducted radio-frequency comimon mode® IEC 61000-4-6 (3V A
80 % AM (1 kHz)
CD = contact discharge
AD = aif discharge
AM = amplitude modulation
ESD = dlectrostatic discharge
a8 Powgr ports with current-rating < 100 A: direct coupling using the coupling and decoupling network. Powg¢r ports
with|current rating 2, 100/A: direct coupling or capacitive clamp without decoupling network. If the capacitivie clamp
is uged, the test level shall be 2 kV/5 kHz.
b Ligh}-load test.cofdition is acceptable for power ports rated for current > 63 A.
¢ Coupling line\tadine.
4 Couplingding to earth.
¢ Applicableonly to ports or interfaces with cables whose total length according to the manufacturer's functional
spedification may exceed 3 m.

6.3.3

Equipmentof Category C2 and C3 UPS

The levels in Table 6 shall be applied to UPS, which are intended to be used in the second

environment.
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Table 6 — Minimum immunity requirements for category C2 and C3 UPS

Basic standard Performance
Port Phenomenon Level (acceptance)
for test method S
criterion
4 kv CD
ESD IEC 61000-4-2 or 8 KV AD B
Enclosure Radiof | ic field 80 MHz to 1 000 MHz
adio-frequency e ectromagnetic field, IEC 61000-4-3 |10 V/m A
port amplitude modulated
80 % AM (1 kHz)
Lin;lrgunlty to power-frequency magnetic IEC 61000-4-8 |30 A/m A
Fast transient-burst IEC 61000-4-4 |2 kV/5 kHz®
b
Surge 1 KVe
1,2/50 ps, IEC 61000-4-5 d B
. 2 kV
AC input-and |8/20 us
eutpuf power cond d radio-f 0,15 MHz to 80 MHz
ports m%réegcte radio-frequency common IEC 61000-4-6 |10 V A
80 % AM (1 kHz)
Immunity to low-frequency signals See D.6 and 10 v/ A
IEC 61000-2-2 |140 Hz t0~\360 Hz
Fast transient-burst IEC 61000-4-4 |2 kV/5.KKHZ?
b,e
Surge 1Gove
AC oltput 1,2/50 ps IEC 61000-4-5 4 kvo B
powel ports [8/20 ps
and DC port . o 0,15 MHz to 80 MHz
m(;ré(élécted radio-frequency common IEC 61000%4-6 |10V A
80 % AM (1 kHz)
DC-pqwer
port Fast transient-burst® |IEC'61000-4-4 2 kV/S.k.HZ B
interfhce Capacitive clamp
Fast transient-burst® IEC 61000-4-4 2 kV/5.k‘Hz B
Capacitive clamp
Signal-and Surge®
contrdlports [1,2/50 s, IEC 61000-4-5 |1 kv B
Network 8/20 us
ports Conducted radiont 0,15 MHz to 80 MHz
mcc))réegc ed radio-frequehcy common IEC 61000-4-6 |10 V A
80 % AM (1 kHz)
CD = [contact discharge
AD = pir discharge
AM =lamplitude modulation
ESD ¥ electrostatic discharge
a8  Pgwer ports ith* current rating < 100 A: direct coupling using the coupling and decoupling network. Power
parts with Cuyrent rating— = 100 A: direct coupling or capacitive clamp without decoupling network. |If the
cdpacitive._clamp is used, test level shall be 4 kV/5 kHz.
b Light-ldad test condition is applicable for power ports rated for current > 63 A.
¢ Coupling line to line.

a c

uptmg fime to earth:

¢ Applicable only to ports or interfaces with cables whose total length according to the manufacturer's functional
specification may exceed 3 m.

Applicable only to ports with cables whose total length according to the manufacturer's functional specification

may exceed 30 m. In the case of shielded cable, a direct coupling to the shield is applied. This immunity
requirement does not apply to field bus or other signal interfaces where the use of surge protection devices is
not practical for technical reasons. The test is not required where normal functioning cannot be achieved

because of the impact of the coupling/decoupling network on the EUT.
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Annex A
(normative)

Electromagnetic emission — Test methods

A.1 General

The purpose of these tests is to measure the levels of electromagnetic emission produced by
the UPS and propagated by conduction and radiation.

Anngx A mainly concerns continuous electromagnetic emissions.

Due o the range of physical size and power ratings, the manufacturer may choose the [most
appropriate test site and configuration that is best to physically accommodate the' UPS.

In sgme cases, for example for-multi-medule-systems UPS consisting~of“two or more [UPS
units| the only solution will be a site-installed evaluation. Therefore, the<following test sef-ups
and methods provide, as far as possible, the general criteria to catef)fer most UPS.

The {ests shall be carried out within the specific operating entirenment specified for the|]UPS
and gs specified in Annex A.

A.2 [ Measuring equipment

A.2.1 Measuring instruments

Recelivers with quasi-peak detectors and with average detectors shall be in accordance| with
CISHR 16-1-1:2015.

NOTEl Measurina-instruments-having-other-detector characteristicsma
NOHE—VeASHHRG- HRSH UM et S aViRg-othe=getector-cnRaractedstHesSMmay
n

ameAttention—t
R e-—AweRtHoR—

disturbancevalues—can-be proved-t
SHSHHRpaRG Vi eS—Cah—oe—provea

er ieslarhvyif the working

atr H—e—WOoHdhG

receivbr-or-a—spectrum—analvs
reCeVp—0o—a——SP tHHR—a R Set

A.2.2 Artificial mains network (AMN)

Meagqurement of the) mains terminal disturbance voltage shall be made using an JAMN
cons|sting of 50 Q/50 uH network as specified in Clause 4 of CISPR 16-1-2:2014.

The AMN .is\required to provide a defined impedance at radio frequency across the mains
supply at the point of measurement and also to provide for isolation of the equipment Under
test from ambient noise on the power lines.

A.2.3 Voltage probe

The voltage probe, in accordance with the requirements of Clause 5 of CISPR 16-1-2:2014,
and shown in Figure A.1, shall be used where specified for UPS outputs, and when the AMN
cannot be used due to the current rating of the input of the UPS. The probe is connected

sequentially between each line and the reference—earth-chosen{metal-plate.—metaltube}

ground plane.

The probe mainly consists of a blocking capacitor and a resistor so that the total resistance
between the line and earth is at least 1 500 Q. The effect on the accuracy of measurement of
the capacitor or any other device which may be used to protect the measuring receiver
against dangerous currents shall be either less than 1 dB or allowed for in calibration.
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The loop formed by the ground lead connected to the probe, the mains conductor tested and
reference ground should be minimized to reduce the effects of any strong magnetic fields.

An extension ground braid may be used in this purpose when the measurement is performed
at a terminal not reachable with the normal probe only.

A.2.4 Antennas

The @ntenna shall comply with the requirements of CISPR 16-1-4:2010/AMD®}2012, Clauge 4.

A.2.5 Common mode absorption device (CMAD)

Common mode absorption devices (CMADs) are applied on cabfessleaving the test volume
during a radiated emission measurement. CMADs are (usé€d in radiated emigsion
meagqurements to reduce variations in the measurement res(iis” between different test |sites
(see [Clause 9 of CISPR 16-1-4:2010 for further informationy.

A.2.6 Asymmetric artificial network

Asynmmetric artificial networks (AAN) are used tbhmeasure (or inject) asymmetric (compmon
mode) voltages on unshielded symmetric signal<(€.g. telecommunication) lines while rejgcting
the gymmetric (differential mode) signal. (sée Clause 7 of CISPR 16-1-2:2014 for fyrther
information).

A.3 [ Test unit configuration

A.3.1 Where not specified hérein, the UPS shall be configured, installed, arranged| and
operated in a manner consistent with typical applications. Interface cables/loads/devices|shall
be connected to at leastione of each type of interface port of the UPS, and, where pradtical,
each|cable shall be terminated in a device typical of actual usage.

Where there are\wmultiple interface ports of the same type, additional interconnegcting
cablgs/loads/dévices may have to be added to the UPS, depending upon the results of
preliminary tests.

The humber of additional cables should be limited to the condition in which the additipn of

anotl ar cahla dAnac nat affant tha amiccinn laval hy mara than 92 AR Tha ratinnala f the
e—eapore—eaoes—ot—atHteet—e— eSSt —revYer—oy—ore—rait—=tce—e—atoiare—

selection of the configuration and loading of ports shall be included in the test report.

A.3.2 Interconnecting cables should be of the type and length specified in the individual
equipment requirements. If the length can be varied, the length shall be selected to produce
maximum emission.

A.3.3 |If shielded or special cables are used during the tests to achieve compliance, then a
note shall be included in the-instruction user manual advising of the need to use such cables.

A.3.4 Excess lengths of cables shall be bundled at the approximate centre of the cable, with
the bundles 0,3 m to 0,4 m in length. If it is impractical to do so because of cable bulk or
stiffness, or because the testing is being made at a user installation, the disposition of the
excess cable shall be precisely noted in the test report.
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A.3.5 Any set of results shall be accompanied by a complete description of the cable and
equipment orientation so that results can be repeated. If there are conditions of use, those
conditions shall be specified and documented, for example, cable length, cable type, shielding
and grounding. These conditions shall be included in the-instruction user manual.

A.3.6 When equipment which interacts with other equipment to form a system is being
evaluated, then the evaluation may be carried out using either additional equipment to
represent the total system or with the use of simulators. Using either method, care shall be
taken to ensure that the equipment under test is evaluated with the effects of the rest of the
system, or simulators satisfying the ambient noise conditions specified in A.6.5. Any simulator
used in lieu of an actual device shall properly represent the electrical and, in some cases, the
mecHanical characteristics of _the inieriace, especially with respect 10 RF signals| and
impefdances as well as cable configuration and types.

NOTE| This procedure-isreguired serves to-permit enable the evaluation of equipment which will be"combingd with
other gquipment from different manufacturers to form a system.

the H ons
Whete a UPS is prowded with terminals for the connectlon of an extefnal DC source, fhese
terminals shall be included in the test set-up. For table-top UPS, the] battery and its enclgsure
shall| be installed in a position permitted by the user manual-~ Fer floor-standing UPS, the
external DC source and its enclosure shall be positioned inclese proximity to the UPY and
otherjwise wired in accordance with the manufacturer's instrustions. For large UPS, wherg the
DC sjurce is installed at a distance from the UPS, the portyshall be wired in accordancg with
the manufacturer's instructions, and a test battery or.péwer supply shall be fitted to thg DC
sourg¢e end of the cables to enable measurement in sfored energy mode.

inr\ln Ha
Hetdge

Whete this is not possible, or the battery includitng its housing is supplied by others, then this
shall|be noted in the test report.

A.3.§ AC outputs shall be loaded with resistive devices—and which can be-—capable—of
adjugtment adjusted to obtain the required levels of active power loading for the UPS ynder
test.

A.3.9 The test unit situatiop-relative to the ground plane shall be equivalent to that occyrring
in uge, i.e. a floor-standing~WUPS is placed on a ground plane or on an isolating floof (for
exaniple, wood) close tora“ground plane, and a table-top UPS is placed on a non-mgtallic
tablel The power and signal cables shall be oriented with respect to the ground plane in a
manner equivalent to actual use. The ground plane may be of metal.

NOTE| Specific_dground plane requirements are given in A.6.3 for terminal voltage measurements and in A.9.1 for
field sfrength measurements.

A.4 [ Determination of maximum emission configurations

Initial testing shall identify the frequency that has the highest emission relative to the limit
while operating the UPS in typical modes of operation and cable positions in a test set-up
which is representative of typical system configurations.

The identification of the frequency of the highest emission with respect to the limit shall be
found by investigating emissions at a number of significant frequencies as detailed, to give
confidence that the probable frequency of maximum emission has been found, and that the
associated cable, UPS configurations and mode of operation are identified.

For initial testing, the UPS shall be set up in accordance with Figures A.3 to A.10. The
distances between the UPS and peripherals are set according to the figures, and only the
cables are to be manipulated in order to find the maximum.
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For table-top systems during this process, cables should be manipulated within the range of
typical configurations. For floor-standing equipment, the cables should be located in the same
manner as the user would install them and no further manipulation has to be made. If the
manner of cable installation is not known, or if it changes with each installation, cables for
floor-standing equipment shall be manipulated to the extent practical to produce the maximum
level of emissions.

Final measurements shall be conducted as in A.6, A.7 and A.8 for terminal-interference
disturbance voltage and-interference disturbance field strength measurements, respectively.

A 5 o FH £ ¢l H s ol Fy Fy
. NTTAUIVIT VT UITC TUUTPITITTIU UTivTeT 1ot

The [UPS shall be operated at the rated (nominal) operating voltage and typical |load
condj|tions for which it is designed. Loads may be actual or simulated. The test programme or
othenl means of exercising UPS should ensure that various parts of the system, are exergised
in a manner that permits detection of all system emissions, in any mode_of|eperation df the
UPS

A.6 | Method of measurement of mains terminal-interference disturbance
voltage

A.6.1 Measuring receivers

Meagurements shall be carried out using the quasi-peak and average detector recdivers
descfibed in A.2.1.

A.6.2 Artificial mains network (AMN)
A.6.4.1 General

An AMN as described in A.2.2 shall be\used.

Conrlection of the test unit to fhe AMN is required, and the test unit is located so thgt the
distahce between the boundary.of the test unit and the closest surface of the AMN is 0,8 m.

Whete a mains flexible.gord is provided by the manufacturer, this shall be 1 m long of if in
exceps of 1 m, the excess cable is folded back and forth as far as possible so as to fgrm a
bund|e not exceeding/0,4 m in length.

Whete a mainstcable is specified in the manufacturer's-instalation instructions, a 1 m Igngth
of th¢ type.specified shall be connected between the test unit and the AMN.

The {estvunit shall be arranged and connected with cables terminated in accordance with the
manufacturer's instructions.

Earth connections, where required for safety purposes, shall be connected to the reference
earth point of the network, and where not otherwise provided or specified by the
manufacturer, shall be 1 m long and run parallel to the mains connection at a distance of not
more than 0,1 m.

Other earth connections (for example for EMC purposes), either specified or supplied by the
manufacturer for connection to the same ultimate terminal as the safety earth connection,
shall also be connected to the reference earth of the network.

which-couples—from-local-broadecast-servicefields: If because of the ambient noise it is not

possible to measure the disturbances at some frequencies, a suitable additional radio-
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frequency filter may be inserted between the AMN and the mains supply, or measurements
may be performed in a shielded enclosure. The components forming the additional radio-
frequency filter should be enclosed in a metallic screen directly connected to the reference
earth of the measuring system. The requirements for the impedance of the AMN shall be
satisfied, at the frequency of the measurement, with the additional radio-frequency filter
connected.

A.6.2.2 Exception

For UPS whose rated power is beyond the normal ratings of AMNs,-it-shall-be-permitted-to
measure the mains terminal voltage may be measured by use of a voltage probe, in
accordamce wittrEtSPR—6;amdasstrowrmim Figure At

Whefe this is done, the mains supply current rating shall be at least the same rating‘as will be
the mains supply of the installed UPS, in order to match as well as possible the site mains
sour¢e impedance.

A.6.3 Ground plane

The fest unit, if unearthed and non-floor-standing, shall be placed\0,4 m from a refefence
groumnd plane consisting of a horizontal or vertical metal surface of at least 2 m x 2 m and
shall[be kept at least 0,8 m from any other metal surface or other ground plane which is not
part pf the test unit. If the measurement is made in a screened enclosure, the distange of
0,4 m may be-referred with respect to one of the walls of the.enclosure.

Floor-standing test units are subject to the same provisions, with the exception that they(shall
be placed on a floor, the point(s) of contact being. consistent with normal use. The floorf may
be off metal but shall not make metallic contact with the floor supports of the test unit. A fetal
floor|may replace the reference ground plane, The reference ground plane shall extend at
least| 0,5 m beyond the boundaries of the:test unit and have minimum dimensions of
2mx 2m.

The teference earth point of the AMN shall be connected to the reference ground plane with a
condlctor as short as possible, having a length to width ratio of less than 3:1, or be boltgd to
the reference ground plane.

A.6.4 Equipment set-up for conducted emission measurements

The UPS shall be configured and operated in accordance with the requirements of A.3 and set
up ih accordance ‘with Figures A.3 to A.8 for table-top equipment and floor-stafding
equipment.

Tablg-top-UPS shall be placed upon a non-metallic table 0,8 m above the horizontal ground
plang (see’/A.6.3), and 0,4 m from a vertical ground plane which is connected to the horizontal
groupd\plane.

Equipment designed for both table-top and floor operation shall be tested only in the table-top
configuration, unless the typical installation is floor-standing, in which case the respective
configuration is used.

Equipment designed for wall-mounted operation shall be tested as table-top UPS. The
orientation of the equipment shall be consistent with that of normal operation.

A mains port is connected, via its mains cord, to an AMN, unless being tested in accordance
with the exception of A.6.2 at a test site or in situ. An AC output port is connected to a load
bank. A-signal network port is connected, via its—signal network cable, to an—impedance
stabilisation-nebtwork{1SN) asymmetric artificial network (AAN) when intended for connection
to an external-sighal network line-irpractice.
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A.6.5 Conducted emission measurement

As described in A.4, the one UPS configuration, the ene-cable configuration and the mode of
operation which produce the highest emission relative to the limit are found.

Use This configuration shall be used to measure and record data. Of those emissions no
greater than 20 dB below the limit,—record at least the six highest emission frequencies shall
be recorded relative to the Ilimit from the current-carrying mains ports and
telecommunications network ports of the UPS. The specific conductor for each emission
shall be identified.

The gmission from a-sighal network port shall, when so specified, be measured as cyrrent
instepd of voltage by means of a current probe, in accordance with Clause 5 of CISPR'16-1-
2:2014.

A.7 | Method of measurement at AC output ports (where applicablg)

The AC output port shall be connected to a resistive load bank, and the AC output 4ctive
powdr shall be increased slowly from zero to the maximum ratedvalue to determine worst-
caseldisturbance voltage.

The [load should be purely resistive to avoid errors of me€asurement with non-sinusoidal
waveforms.

The putput voltage for which the disturbance is maximum shall be measured by a voltage
prob¢ with a characteristic outlined in the CISPR 16 _series and shown in Figure A.1.

The Hdisturbance voltage shall not exceed the’limits of 5.3.2.3 when measured at the [UPS
output terminals to the load equipment.

The effect of accuracy of measurement of the voltage probe capacitor or other device which
may |be used to protect the measdlring receiver against dangerous currents shall be gither
< 1 dB or that allowed for in calibration.

The fypical connection method is shown in Figure A.7 for connection of the voltage probe| The
conngction length shall.'be limited, where practicable, to 2 m in length or additional| loss
adjugtment shall be taken into account.

The probe shallymeasure each output terminal to the reference-earth ground plane, ang the
resulfs shall pg‘recorded.

Where practical, the load shall be positioned 0,8 m from floor-standing UPS or 0,1 m|from
tableftop”’UPS under test with a load cable length of 1 m.

If the UPS mains input is connected via an AMN, this shall remain in circuit in order to
maintain the defined impedance of the supply.

As an alternative to using the voltage probe as described above, an AMN may be used in the
same principle as for AC input port measurement.

Attention may be required with respect to possible resonance.
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A.8 Method of measurement of radiated emission

A.8.1 General

Measurements shall be conducted with a quasi-peak detector receiver in the frequency range
of 30 MHz to 1 000 MHz.

Measurements of the radiated field shall be made at a distance measured from the boundary
of the test unit. The boundary is defined by an imaginary straight line periphery describing a
simple geometric configuration encompassing the test unit. All UPS inter-system cables and
the UPS shall be included within this boundary.

The $pecific measurement distances for category C2 UPS and category C1 UPS are givien in
5.3.3.1.

A.8.2 Measuring receivers

The feasuring receivers shall be in accordance with the requirements of \CISPR 16-1-1.

A.8.3 Antennas

The fest shall be carried out in accordance with-the-requiremehis?of CISPR-16-1-3 Clausg 7 of
CISHR 16-2-3:2010, CISPR 16-2-3:2010/AMD1:2010 and CG4SPR 16-2-3:2010/AMD2:2014.

A.9 | Measurement site

A.9.1 Test site

The fest shall be carried out in accordance with the requirements of CISPR-16-4-5 16-2-3].

A.9.2 Alternative test sites

In sgme cases, it may be necessary to conduct tests at sites that do not have al| the
charlcteristics described in A.9;1. Evidence shall be obtained that the errors due to |such

alterpative sites do not invalidate the results obtained. Figure A.2 is an example ¢f an
altermpative site. A ground.plane not satisfying all the requirements of A.9.1 is anpther
examnjple.

A.10 Equipment 'set-up for radiated emission tests

A.10{1 General

The UPSsshall be configured and operated in accordance with the requirements of A.6.4} and
set up—for—tabtestop—equipment—m—accordance—with—Figure—A-t+—anmd—for—ftoor=standing
equipment in accordance with Figure A.12 or Figure A.13.

Table-top UPS shall be placed upon a non-metallic table 0,8 m above the horizontal ground
plane of the radiated emission test site.

Floor-standing UPS shall be placed directly on the ground plane, the point(s) of contact being
consistent with normal use, but separated from metallic contact with the ground plane by-up-te
42-mm-of insulation of a thickness not exceeding 0,15 m.

Equipment designed for both table-top and floor-standing operation shall be tested only in the
table-top configuration unless the typical installation is floor-standing, in which case the
respective configuration is used.
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Equipment designed for wall-mounted operation shall be tested as table-top UPS. The
orientation of the equipment shall be consistent with that of normal operation.

Ferrite clamp type CMADs are used to reduce the influence of cables outside the test volume
on radiated disturbance measurement results. If CMADs are used (optional), the cable leaving
the test volume shall enter the CMAD at the point where it reaches the ground plane. The part
of the cable between the exit point of the CMAD and the exit point of the turntable shall be
kept as short as possible. Each cable shall be treated with a separate CMAD. Cables with
diameters larger than the cable openings of commercially available CMADs do not have to be
treated with CMADs.

NOTE]
under

For H
CMA
cable
test

equif
docu

The manufacturer needs to be aware about the magnitude of the common mode current withinythle unit

test so the proper CMAD can be selected.

tUTs with up to three cables leaving the test volume, each cable shall be treated wWith a

D during radiated disturbance measurements. This requirement applies.teany ty
(e.g. power, network ports). For a test set-up with more than three cables leavin
olume, only the three cables from which the highest emission is eXpected need

be of
gy the
o be

ped with CMADs. The cables on which the CMADs have be€eh applied shall be

mented in the test report.

The gddition of CMADs is recommended for the sake of reproducibility of the test results.

Whe

h the test configuration uses long cables, it is advisgble to limit the length visible t

antenmna. The distance between the EUT and the CMAD¢should be 0,8 m.

A.10
As d

2 Radiated emission measurement

bscribed in A.4, the ere-UPS configuration,“the enre-cable configuration and the mo

operation which produce the highest emission relative to the limit-are shall be found.

confi

Varid

juration-is shall be used to measure and record data.

tions in aerial heights, aerial polarization and UPS azimuth shall be explored whil

frequency spectrum is monitored to-produce the highest emission relative to the limit.

Of th
emis
shall

A.10

b the

de of
This

b the

ose emissions-no-greater'less than 20 dB below the limit,—record at least the six highest
sion frequencies relative to the limit shall be recorded.—Record The antenna polariziation

be recorded for each'reported emission.

3 Measurement in the presence of high ambient signals

The {est shall"he carried out in accordance with the requirements of-40.7ef CISPR-22 7.2 and

Anne

x C of-:GISPR 11:2015.

A.11

M f radiated  disturt

Refer to Annex B.

A.12

Measurement of network port disturbances

The test shall be carried out in accordance with H.5 in CISPR 16-2-1:2014.
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Mains supply or UPS output

C=—— X.<<1500Q
(1500-R)Q
|
X:>> R R Measuring set
gr777
IEC
1500
NOTE| V =——U
R

where
V' is|the disturbing voltage,

U

s|the voltage at the input of the measuring apparatus,

provided that X << 1 500 Q and X, >> R at the frequency measured,

Figure A.1 — Circuit for disturbance voltage measurements
on mains supply or-UPS output

X

UPS

Y Test aerial 2

Surrounding boundary IEC

There shall be no reflecting object inside the volume defined on the ground by the line corresponding to the
"surrounding boundary" and defined in height by a horizontal plane > 3 m above the highest element of either aerial
or equipment under test.

See A.9.2 for applicability of the alternative test site.
Figure A.2 — Minimum alternative test site
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K
,,/'\ N NN T A load measuring switch position
F J £ B mains measuring switch position
21500 Q <«
20,001 uF © C RFI measuring receiver
il VD AMN
O—rti |—————O—
G D E H L | | E AMN to UPS power connection
o} T F grounding strap (length/width ratio 3:1
2 max.)
i «0,1m input power connections
H UPS
| load
J voltage probe
K reference ground
C
R terminating resistor/{50 Q)

NOTE| The distance between the output terminals 1 and 2 of the UPS and the load sheuld be 0,1 m. The conn|

lines etween them shall not exceed 1 m.

NOTE| The test ground of the RFI measurement-sheuld shall be securely fastened to the AMN ground.

NOTE{When the switch is in position A, the measuring set terminal on thesAMN-should shall be terminated w|

approp

NOTE]
ground

riate terminating resistor, R.

For UPS and/or loads of protection class 1, the ground{saféty conductor-sheuld shall be connected

of the AMN.

Figure A.3 — Set-up for measurement of conducted emission for table-top

units using'voltage probe

ecting

th the

to the
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K
(l\ \Y| INNN\Y) T
\g 5
IS
. - v
G D E H D
o— ————o—
- l€-0,8 m—# l€=0,8 m | l€=0,1 m

Key

See Flgure A.3

Confiquration A: In case the current flowing to the load isNéwer than or equal to the rated current of the AN

In case the current flowing to the lga@is higher than the rated current of the AMN, the loagd may

Confidquration B:
be connected directly to the UPS autput, the AMN consequently being used as a probe orly.

Figure A.4 — Set-upg/for measurement of conducted
emission for table-top*units using AMN (alternative method)

K
NNNNY, -
; N
\ F J
- Qmsooo
20,001 pF
T
o— —o—
G D E H é\o—l I
Oo—r 00—
2
c1
RE6 8

IEC

Key
See Figure A.3

C1 Alternative receiver position

Figure A.5 — Test set-up for floor-standing units
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K
NN\, -
F F
L
G D E H D I
—
l€0,8 m l€-0,8 m | l€-0,8 m > c1
IEC
Key
See Flgure A.3
C1 Alfernative receiver position
Confiquration A: In case the current flowing to the load is lowertjan or equal to the rated current of the ANIN.
Confidquration B: In case the current flowing to the load is higherthan the rated current of the AMN, the load may

be connected directly to the UPS output, the AMN consequently being used as a probe orly.

Figure A.6 — Test set-up for floor-standing units using AMN (alternative method
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Key
AE
AAN
AMN

NOTE]
forth f|

0,1m
> < Non-conductive
table

d
Rear of UPS to be flush ~__ 9PS__(9)
with rear of table top noad

A
0,8m

(b) (a)

to ground plane

0,8m
(d)
probe 0,4 m to
AMN A ground plane
0,1m
y

\ Bonded

to ground plane

Vertical ground plane

auxiliary equipment
asymmetric artificial network

artificial mains network

P Interconnecting cables which hang closer than 0,4 m to the ground-plane-sheould shall be folded bac
brming a bundle 0,3 m to 0,4 m long, hanging approximately in the middle between ground plane and ta

P Excess mains cord-sheuld shall be bundled in the centre or shortened to approximate length.

¢ Refer to H.5 in CISPR 16-2-1:2014 for use of an AAN or alternative method. If used, the current probe shall be
placed at 0,1 m from the AAN. The end of the network cables not being measured shall be terminated using
correct terminating impedance.

d Th

e AMN shall be placed on top of, or immediately beneath, the ground-plane.

¢ Mains and network cables shall be positioned for their entire lengths, as far as possible, at 0,4 m from the

ve

rtical ground plane.

Figure A.7 — Test configuration for table-top equipment
(conducted emission measurement)
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Table
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[ —— |

034, m

N/ ALY

Vertical ground plane or wall of screened‘room e

Figure A.8 — Test configuration for table-top equipment
(conducted emission measurement) — Plan view

Bonded to wall

Table
N UPS
Wall of screenedQ AMN
reom \ \ Mains lead /
N
§ T
\ — 08 m — 04 m
N L° i \
\
A
7/

Vertical ground plane or wall of screened room

IEC

Figure A.9 — Alternative test configuration for table-top equipment
(conducted emission measurement) — Plan view
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() UPS
External
batt_ery Load
cabinet
AAN e
(c)
<>
Bonded to horizontal 0,1 m Mains AMN
ground plane @ Bonded to horjzontal
ground plane
(d)

IEC

NOTEF UPS and cables-sheuld shall be insulated (up to-42-mm 0,15 m) from\horizontal ground-plane. Excess-HO
cablegd—should shall be bundled in the centre. If bundling is not possibles the cables shall be arranged in a
serpentine fashion.

NOTEP Excess mains cord-sheuld shall be bundled in the centreor shortened to-the-appropriate approximate
lengthi

NOTElL The end of the /O cabhles which are not connected teva nerinheral mav bhe terminated if reauired for broner
NOTE|—Fhe-end-of the H/O-cables-which-are-not connected te;a-peripheral-may-be-te ated-if required for proper
operafion using correct terminating impedance.

¢ Refpr to H.5 in CISPR 16-2-1:2014 for use of anAAN or alternative method. If used, the current probe-gheould
shall be placed at 0,1 m from the AAN. The end of the network cables not being measured shall be termjnated
using fporrect terminating impedance.

NOTEf The AMN-can shall be placed on top_of; or immediately beneath, the ground-plane.

NOTEF External battery (where applicable)-should shall be positioned and wired as for a normal site configurgtion.

Figure A.10 - Test configuration for floor-standing equipment
(conducted emission measurement)
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Simplified top view Test volume I
N ,01m
» < Non-conductive
I (e) table
C - atte UPSI r/.oa
= &l |3 A
(d) F
. oot
Turntable to K d plane]
Q
a) * .
| 0.4m ' ‘\Q'
(c) = = to groun v
. plane
SV
IEC

WhICh are not connected to——soriahed e

another unit or auxiliary equipment shall be terminated or using the correct ternjinating
impedpgnce.

NOTEP Interconnecting cables which hang cIsA}r than 0,4 m to the ground plane-sheould shall be folded bgck and
forth f

NOTE|

NOTE]

brming a bundle 0,3 m to 0,4 m Iong\@nging approximately in the middle between ground plane and taple.

F Mains cables-sheuld shqllgr’ape to the floor and then be routed to the receptacle. No extension cords shall

be us¢d for the connection to mains receptacle. Mains junctions boxes-sheutd shall be flush with, and bonded direct
to, th¢ ground plane. If the AMN-—should shall be installed under the ground plane. For the purgose of
restrigtion of radiation ssment to the cable fractions inside the test volume, CMADs may be applied| at the
positign where the cab leave the test volume. CISPR 16-2-3 provides further guidance on the applicdtion of
CMATLs. .

NOTEf Exter energy storage device(s)-sheuld shall be positioned and wired for
norm ration. Any energy storage device that does not fit within the test volume may be poditioned
outsid olume, including outside the test room.

e All hent or
devicd ,1'm

separation dlstance between nelghbourlng units shall be defined for the test arrangement.

Figure A.11 — Test configuration for table-top equipment (radiated emission
requirement)
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Typical spacing

Test volume

Key
1 sp

NOTE]
shall 4

NOTE]

NOTE]
may b

NOTE]

NOTE]
shoulg
cable

volum

NOTE]

To power
supply / load

bcial earthing terminal for EMC purposes, if ﬁﬁle

Excess in/out cables-should shall be Q&*ed in the centre. If bundling is not possible, the cables 4§
e arranged in a serpentine fashion. o

Excess mains cords-sheuld shal bundled in the centre or shortened to the appropriate length.

N\
The end of infout cables wiﬁ?\are not connected to a peripheral-should shall be bundled in the cent
e terminated if required with the correct impedance.

UPS and cables shall be insulated (up to-4+2-mm 0,15 m) from the ground plane.

cgees)—sheum shall be flush with, and bonded direct to, the ground plane. If used, thg
d under the ground plane. For the purpose of restriction of radiation assessment
the test volume, CMADs may be applied at the position where the cables leave th
2-3 provides further guidance on the application of CMADs.

Mains junction
| shall be i
fractions j
. CISP

IEC

thoutd

e and

AMN
to the
e test

NOTE
condit

MQ'r/G)nd signal cables-sheuld shall drape to the floor.
AN

di— odtery WITEeTE app aUTe ) —STroutd a oe

ion.

Ilation

An energy storage device that does not fit within the test volume may be positioned outside the test volume,
including outside the test room. A cable length of 0,8 m + 0,08 m shall be managed between the EUT/AE and the
CMAD (when used) or between the EUT/AE and the ground plane.

When CMADs are not used, excess mains cords shall be bundled in the centre or shortened to the appropriate

length

A load that does not fit within the test volume is positioned outside the test volume, including outside the test room.

Figure A.12 — Test configuration for floor-standing equipment
(radiated emission measurement)
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Typical spacing

Cable tray and support

S~ / Test volume

\\
‘I!!i
|-

=)
w |l

Non-conductive support

CMAD

To power
supply / load

S

Key QQ<<
1 spegcial earthing terminal for EMC purposes, if available 0\\

2 cable trays or conduits, if conductive, to be earthed i@ccordance with relevant wiring rules

Excesp in/out cables shall be bundled in the cent@m bundling is not possible, the cables shall be arrangdd in a
serpentine fashion. . @

Excesp mains cords shall be bundled in the ﬁre or shortened to the appropriate length.
UPS gnd cables shall be insulated (up8k9,15 m) from the ground plane.
N\
Mains| junction box(es) shall be @ with, and bonded direct to, the ground plane. If used, the AMN sHall be
installpd under the ground plane, For the purpose of restriction of radiation assessment to the cable frgctions
Aﬁm

inside|the test volume, CM ay be applied at the position where the cables leave the test volume. CISPR 16 2
3 provides further guidanc he application of CMADs.

Mains|and signal cagggall drape to the floor.

Exterrjal batterydﬁ@fe applicable) shall be positioned and wired as for a normal installation condition.

An energy@ ge device that does not fit within the test volume may be positioned outside the test vglume,
n i

includ % de the test room.

A lengtrof ;8 T = 0,08 T cabie, either verticalor orizontat, shattbe vistbie to the antenmna. 11e capte 1510 be run
between the EUT/AE and the CMAD (when used) or between the EUT/AE and the ground plane. To reduce the
length of cable between the EUT and CMAD, CMADs may be raised in high position, leaving at least 0,8 m of cable
visible to the antenna.

The material used to support the cable shall be in accordance with the relevant wiring rules or otherwise as defined
by the manufacturer’s installation instructions. When CMADs are not used, excess mains cords shall be bundled in
the centre or shortened to the appropriate length.

A load that does not fit within the test volume is positioned outside the test volume, including outside the test room.
The end of the in/out cables which are not connected to a peripheral shall be bundled in the centre and may be

terminated if required with correct impedance.

IEC
Figure A.13 — Test configuration for top entry floor-standing equipment
(radiated emission measurement)
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Annex B
(informative)

Electromagnetic emission limits and
measurement methods of magnetic field — H field

The magnetic component of the field radiated by the test unit is measured from 10 kHz to

30 M

Hz.

If measurements are taken in a shielded enclosure, its dimensions are such that antennas are

alwa
on its
D =3

The

frequency band under consideration. The choice of this side and the-orientation o

meas
dista

Measg

=

grounded surface at 1 m £ 0,2 m from the floor. Measurements are taken at a.dis
m from the most disturbance producing side of the-device equipment under tést:

most disturbance-producing side is defined as the one emitting the highest signal i

uring antenna are made simpler by using a spectrum analyser’ The measure
hce is-counted determined from the antenna's centre of phase.

Loop antenna

/]}\\ D > Grounding

Grounding UPSs braid
easuring braid SN AMN
bceiver (if required) A

d, dy—» -

v
[y

Tm+£0,2m

s located at least 1 m from each of the walls. The-device equipment under test is ‘placed

ance

n the
f the

ment

urements are taken using a shielded loop aerial, as shown_in Figure B.1. The frame is
oriented in a vertical plane so that it receives the maximal magnetic field.

1EQ

Ej

Figure B.1 — Test set-up for measuring radiated disturbances

Whe

ol 4 2 Y H ol HFN P n-4
meastretdata o marstancemMaccoraance win FIiygurc o.r.

measured by a loop antenna, the limits given in Table B.1 and Table B.2 apply

when
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Table B.1 — UPS which has a rated output current less than or equal to 16 A

Quasi-peak limits

Frequency range dB (pA/m)
MHz
Category C1 UPS Category C2 UPS
0,01 to 0,15 40,0 to 16,5% 52,0 to 28,5%
0,15t0 1,0 16,5to0 0 28,5t0 12,0
1to 30 0to-10,5 12,0to 1,5
“ Not-mandatory up-to150 kHz-
NOTE In all frequency ranges, the limit value reduces linearly with the logarithm of the frequency.
Table B.2 — UPS which has a rated output current greater than 16 A
Quasi-peak limits
Frequency range dB (pA/m)
MHz
Category C1 UPS Category C2/C3 UPS
0,01 to 0,15 52,0 to 28,5% 64,0 to 40,5%
0,15t0 1,0 28,5t0 12,0 40,5 to 24,0
1to 30 12,0to 1,5 24,0 to 13,5
“Ndt-mandatoryup-to-150 kHz-
NOTE In all frequency ranges, the limit value reduces linearlywith the logarithm of the frequency.
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Annex C

(irformative normative)

Electromagnetic emission — Limits of-signal network ports

The current limits in Tables C.1, C.2 and C.3 are alternative to the voltage limits in Tables 1

and 2.
Table C.1 — Limits of-signal network ports for category C1 UPS
et Frequency range Limits Basic.standarfd
0,15 MHz to 0,5 MHz 40 dB(pA) to 30 dB(pA) quasi-
peak
_ Limit decreasing linearly with 30 dB(pnA) to 20 dB(pA) CISPR 22
Al et logarithm frequency average Class B
0,5 MHz to 30 MHz 30 dB(pnA) quasi-peak
20 dB(pA) average

Table C.2 - Limits of network portsfor category C2 UPS

Frequency range

Limits

Basic standard

0,15|MHz to 0,5 MHz

53 dB(uA) to 43 @B(tA) quasi-peak

Limif decreasing linearly with
Ioga1ithm frequency

40 dB(pA) to 80 dB(unA) average

0,5 I\I’IHZ to 30 MHz

43 dB(\A) quasi-peak

30¢dB(pA) average

CISPR 22
Class A

Table C.3 —Limits of network ports for category C3 UPS

Frequency range

Limits

Basic standard

0,15|MHz to 0,5 MH2

66 dB(unA) to 56 dB(pA) quasi-peak

Limiff decreasingNirmearly with
logafithm freqUency

50 dB(unA) to 40 dB(pA) average

0,5 NIHz 630 MHz

56 dB(unA) quasi-peak

40 dB(pA) average

Extrapolation from Table 2 a
CISPR 16-1-2
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Annex D
(normative)

Electromagnetic immunity — Test methods

D.1 General

D.1.1 Object

The purpose of these tests is to measure the dpgrpp of immlmity of UPS systems to
electromagnetic disturbances.

Due o the range of physical size and power ratings, the manufacturer may choose the [most
appropriate test site and configuration that is best to physically accommodate”the UPS|and,
where necessary, within the current rating of the test equipment for currents in exceps of
100 A\.

D.1.2 Test environment

It is preferable to carry out the immunity tests in a laboratory environment, in which all jtests
shall|be performed on a metallic ground plane projecting at least’0,5 m beyond the UPS ¢n all
sideqd; however, with a minimal size of 1 m x 1 m.

Floor-standing UPS shall be placed on a-dry-woeodengatet 0-4-m-high non-conductive support
0,05m to 0,15 m above the supporting plane.

UPS |lintended for table-top use shall be placed,on a wooden table of 0,8 m height.

The ¢quipment under test is referred to béfow as UPS.

D.2 | Electrostatic discharge*(ESD)

The jmmunity to electrostatic)*discharges shall be tested according to IEC 61000-4-2| The
ESD |test shall be applied only to such points and surfaces of the UPS which are accessible to
personnel during normaliusage, as well as to a horizontal and a vertical coupling plape of
0,5m x 0,5m.

D.3 | Immunity to radiated electromagnetic (EM) fields

D.3.1 General

The Smmumity test—to Ttadiated—etectromagnetic—fietds—stratt—be—performed—according to
IEC 61000-4-3. The test equipment, test facility, calibration, test set-up and procedure shall
be in accordance with the relevant clauses of IEC 61000-4-3.

D.3.2 Arrangement of wiring

The test shall be carried out in accordance with the requirements in 7.3 of
IEC 61000-4-3:2006.

D.4 Immunity to fast transients

D.4.1 The immunity test for repetitive fast transients is required on all cables that can be
connected to the UPS, unless they are declared by the manufacturer to be shorter than 3 m.
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D.4.2 The equipment shall be tested according to IEC 61000-4-4.

D.4.3 A capacitive coupling clamp, according to 6.4 of IEC 61000-4-4:2012, shall be placed
not more than 1 m from the UPS on any incoming or outgoing cable.

D.5 Immunity to surges

The test shall be carried out in accordance with IEC 61000-4-5.

D.6 —tmmumity totow-frequency signatls
D.6.1 Power line harmonics and inter-harmonics

D.6.1.1 General

The ¢perating UPS shall withstand the low-frequency conducted disturbances in the mains, as
specffied in IEC 61000-2-2. Compliance is checked by simulating the '‘conditions below| and
the UPS shall continue to operate without degradation of the specified performances.

D.6.1.2 Single-phase equipment

The {est as a minimum shall be performed with a single sinusoidal disturbing voltage of 10 V,
at a frequency which is slowly varied from 140 Hz to 360-Hz. Use can be made of a sfries
injection circuit where the mains supplies power at 507Kz to 60 Hz, and the amplifier delivers
only the harmonics.

The 10 V disturbing voltage applies when the AG input voltage is rated 230 V and abovd. For
AC input voltage rated lower than 230 V, a proportionally lower disturbing voltage applies

D.6.1.3 Three-phase equipment

The fest set-up and voltage levelxfor each phase is identical to the set-up for single-phase
equipment; however, a three-phase variable frequency generator is used (static or rotating).
The frequency is slowly varied\from 140 Hz to 360 Hz.

The fest shall be performed for both rotating sequences of the disturbing three-phase signal.

If thg equipment has” a neutral terminal, it shall be connected and tested as in the sipgle-
phasg test, but-only at a frequency close to three times the line frequency.

The [I0 V~8isturbing voltage applies when the AC input voltages are rated 230 V/400 V] and
above.£06F AC input voltages rated lower than 230 V/400 V, a proportionally lower distupbing
voltape.applies. [

D.6.2 Power line unbalance (three-phase UPS systems only)

Three-phase systems shall be tested for amplitude and phase unbalance on the power line
input.

An unbalance signal can be made with a single-phase transformer or by equivalent means.
The unbalance tests are performed on one line only.

The amplitude unbalance test is made with a 230:5 transformer typically connected for a
230 V application as in Figure D.1. The test shall be performed both with the shown
connection and with the reversed connection of the primary side of the transformer.
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The ratio of the transformer represents a 400 V/230 V distribution system. The ratio depends
on the voltage of the distribution system to which the UPS is connected.

L1 S
I_IWY\_ 230 V
L2
UPS
L3
N

IEC

Figure D.1 — Amplitude unbalance

The phase unbalance test is made with a 400:5 transformer, typically connected for a 400 V
applifation as in Figure D.2. The test shall be performed both with the shown_cennection and
the reversed connection of the primary side of the transformer.

The fatio of the transformer represents a 400 V/230 V distribution systém. The ratio depends
on thie voltage of the distribution system to which the UPS is connected’

L1 ,5,. V. IV,
|_NY'Y'\_ 400 V
L2
UPS
L3
N

IEC

Figure D.2 —Phase unbalance
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Annex E
(informative)

User installation testing

Measurements at the user's installation are generally necessary for category C4 and might
sometimes apply also for other categories (C2 and C3).

For general guidance, the following should be considered:

a) onauctea emission

he mains terminal voltage may be measured by use of a voltage probe, in accordance
ith Clause 5 of CISPR 16-1-2:2014, and as shown in Figure A.1.

adiated emission

easurements-shall should be made preferably at the boundary of the user's premisgs; if
is boundary is less than 30 m from the test unit, the measurements-shall should be nade
a distance of 30 m from the test unit. The number of measurements made in azimuth
hall be as great as reasonably practical, but there shall be at least four measurements in
rthogonal directions, and measurements made in the dire¢tion towards any existing
uipment which may be adversely affected.

b)

PO WO == g = -

DTE Measurements made in azimuth consist of measuring radiated emission at different angles [in the
rizontal plane around the EUT.

> Z

This [form of compliance verification is specific {e the installation site, since the| site
characteristics affect the measurement. Additional*type-tested and compliant UPS mgy be
added to the test unit without invalidating the compliance status of the measurement.

In aIy case the measurements should be 'performed in accordance with the appli¢able
agre¢ment between the supplier and the gustomer.
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UNINTERRUPTIBLE POWER SYSTEMS (UPS) -

Part 2: Electromagnetic compatibility (EMC) requirements

INTERPRETATION SHEET 1

This |interpretation sheet has been prepared by subcommitt€e;22H: Uninterruptible power
systgms (UPS), of IEC technical committee 22: Power electrenic systems and equipment.

The {ext of this interpretation sheet is based on the following documents:

FDIS Report on voting
22H/232/FDIS 22H/236/RVD

Full information on the voting for the appraval of this interpretation sheet can be found ip the
repoft on voting indicated in the above.table.

Interpretation of 5.3.2:4, Limits at the network ports
Introduction

Sub-flause-5;3.2.4 states that the network port limits applicable to UPS of category C1, C2
and €3 arelocated in Table 1, Table 2 and Annex C.

It was not clear whether 5.3.2.4 applies to network ports that originate and terminate within
the enclosure port of the UPS (i.e. to network ports connected exclusively to circuits or
devices forming an integral part of the UPS).

Interpretation

The network port limits in Table 1, Table 2 and Annex C apply only to network ports for
which connection to circuits or devices external to the enclosure port of the UPS is allowed.
This includes, without limitation, connection to PSTN, ISDN, xDSL and Ethernet networks.
The limits in Table 1, Table 2 and Annex C do not apply to network ports that originate and
terminate within the enclosure port of the UPS (i.e. to network ports connected exclusively
to circuits or devices forming an integral part of the UPS).

ICS 17.220; 29.200; 33.100.10
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2)

3)

4)

5)

6)

7)

8)

9)

InterpationalsStandard IEC 62040-2 has been prepared by subcommittee 22H: Uninterruy
powdr sysiems (UPS), of IEC technical committee 22: Power electronic systems
equipment.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

UNINTERRUPTIBLE POWER SYSTEMS (UPS) -

Part 2: Electromagnetic compatibility (EMC) requirements

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comj
all| national electrotechnical committees (IEC National Committees). The object of IEC is_to ,pr

end and in addition to other activities, IEC publishes International Standards, Technical-Specificg
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

with the International Organization for Standardization (ISO) in accordance with\ conditions determin|
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international ‘'use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to,ensure that the technical content
Publications is accurate, IEC cannot be held responsible forthe way in which they are used or fq
mipinterpretation by any end user.

In|order to promote international uniformity, IEC National"Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their;ational and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, accéss to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its (directors, employees, servants or agents including individual exper
members of its technical committe€s;'and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pdyblications.

At{ention is drawn to theyNormative references cited in this publication. Use of the referenced publicati
indispensable for the"correct application of this publication.

At{ention is drawn\to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. [EC shall not be held responsible for identifying any or all such patent rights.
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This third edition cancels and replaces the second edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) the inclusion of network port limits in Table 1, Table 2 and Annex C for the sake of
consistency with other standards;

b) a change of quasi-peak limit for category C3 UPS in Table 2 for the sake of consistency
with other standards;

c) a clarification in Table 4 about the performance criteria for immunity tests;

d)

a revision of some test configurations in Annex A.


https://iecnorm.com/api/?name=cc27b894333786cd6b393309f1fad62f

-6 - IEC 62040-2:2016 © IEC

The text of this standard is based on the following documents:

FDIS Report on voting
22H/210/FDIS 22H/212/RVD

2016

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.
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UNINTERRUPTIBLE POWER SYSTEMS (UPS) -

Part 2: Electromagnetic compatibility (EMC) requirements

1 Scope

This part of IEC 62040 is a type test product standard for electromagnetic compatibility (EMC)
and ppplies to movable, stationary, fixed or built-in, pluggable and permanently conng¢cted
UPS |for use in low-voltage distribution systems with an environment being either residential,
commercial, light industrial or industrial, which deliver output voltage with port voltageps not
excegding 1 500 V DC or 1 000 V AC and which include an energy storage device:

Subject to installing, operating and maintaining the UPS in the manner préscribed by the
manufacturer, this standard defines emission limits, immunity levels, test methods| and
perfgrmance criteria for a complete UPS to comply with the essential EMC requirements
necepsary to avoid the UPS interfering with other apparatus, e.g. radie’receivers, and to avoid
the UPS being affected by external phenomena.

This gtandard does not address EMC phenomena produced by“loads connected to the URPS or
situafions created by any apparatus external to the URS" other than as described in the
immynity requirements.

This ptandard is harmonized with applicable IEC standards for electromagnetic emission |imits
and immunity levels. It contains additional requiréments applicable to UPS.

This ptandard does not cover:

a) Igw-voltage DC power supply devices covered by IEC 61204 standards;

b) skstems wherein the output voltage is derived from a rotating machine.

NOTE| 1 UPS generally connect _to\their energy storage device through a DC link. A chemical battery|is an
example of an energy storage device. Alternative devices can be suitable, and as such, where “battery” appgars in
the text of this standard, this can'be understood as “energy storage device”.

NOTE| 2 This type test-based product standard allows EMC conformity assessment of UPS included in ¢ne of
categgries C1, C2 and €3 before placing them on the market. It also provides guidance for conformity assesisment
of UP$ included in category C4 (see Clause 4).

NOTE|3 The djffefifig test conditions necessary to encompass the range of physical sizes and power ratindgs of a
complpte UPS.\are’ taken into account. A complete UPS can consist of one or more interconnected units. Fof UPS
configuration“details refer to IEC 62040-3:2011, Annex A.

NOTE| 4 <Fhe requirements have been selected so as to permit an adequate level of EMC for UPS installed in
resid |t;a:, uu||||||c|u;a:, hyht idustriat-and-industriattocations—he |cqu;|c|||cllto arenot a:vvayc stfffetentto’ cover

situations with low probability of occurrence including UPS faults.

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.

IEC 61000-2-2:2002, Electromagnetic compatibility (EMC) — Part 2-2: Environment -
Compatibility levels for low-frequency conducted disturbances and signalling in public low-
voltage power supply systems
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IEC 61000-3-2:2014, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic current emissions (equipment input current < 16 A per phase)

IEC 61000-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
harmonic currents produced by equipment connected to public low-voltage systems with input
current > 16 A and <75 A per phase

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic discharge immunity test

IEC 10004 .2-2006 Llacfraopaaanatin oo fibility, (CAJ) Dot 4 2 Toactino nad _maon ure-
TOU U O Z O 00T e e T OTTTagn C O C— COTTIToTUTioNn Ity — (=1vio) Tart oo, 1T ooty TTa—T111cap
S

ment{ techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC $1000-4-4:2012, Electromagnetic compatibility (EMC) — Part 4-4: (TFesting | and
meagurement techniques — Electrical fast transient/burst immunity test

IEC $1000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and meapgure-
menfltechniques — Surge immunity test

IEC $1000-4-6:2013, Electromagnetic compatibility (EMC) — Part*4-6: Testing and meapgure-
ment{ techniques — Immunity to conducted disturbances induced-by radio-frequency fields

IEC $1000-4-8:2009, Electromagnetic compatibility (EMC).*~ Part 4-8: Testing and meapgure-
menfltechniques — Power frequency magnetic field immdinity test

IEC €2040-3:2011, Uninterruptible power systems(UPS) — Part 3: Method of specifying the
perfdrmance and test requirements

CISHR 11:2015, Industrial, scientific and.medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISHR 16-1-1:2015, Specification~for radio disturbance and immunity measuring appayatus
and methods — Part 1-1: Radio_disturbance and immunity measuring apparatus — Measluring
appayatus

CISHR 16-1-2:2014, Specification for radio disturbance and immunity measuring appayatus
and methods — Part '1-2: Radio disturbance and immunity measuring apparatus — Coupling
devides for condueted disturbance measurements

CISHR 16-1-4:2010, Specification for radio disturbance and immunity measuring appayatus
and fethods — Part 1-4: Radio disturbance and immunity measuring apparatus — Antgdnnas
and fest sites for radiated disturbance measurements
CISPR\16-1-4:2010/AMD1:2012

CISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements

CISPR 16-2-3:2010, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

CISPR 16-2-3:2010/AMD1:2010

CISPR 16-2-3:2010/AMD2:2014

CISPR 22:2008, Information technology equipment — Radio disturbance characteristics —
Limits and methods of measurement
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3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62040-3:2011 and
the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |$0 Online browsing platform: available at http://www.iso.org/obp

3.11
port
parti¢ular interface of the UPS with the external electromagnetic environment as shown in
Figure 1

| |
| |
: | AC outpuyt
A\C input | ! power pofrt
ppwer port | Power :
[ e
| converter(s) F |
[
: B Dedicated |
Harth port ! | . energy |
: DC interface storage :
| 1 device |
| L e.g. battery :
Ngtwork port | : :_ l
| I
: : Non-dedicated
| | energy storage
| i DC port device
: ! e.g. a battery
: : shared with
| |
| |

equipment other
than the UPS

<—-—- = Enclosure port

= Uninterruptible Power System

IEC

Figure 1 — UPS ports

3.1.2

DC interface

dedicated connection between the power converter and an energy storage device that is
exclusively used by the UPS

Note 1 to entry: The interface to an energy storage device intended for exclusive use of the UPS is not a port
because this device is included in the UPS. The dedicated energy storage device shown in Figure 1 is connected
through a DC interface.
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3.1.3
DC port
connection from the power converter to an energy storage device that is not exclusively used
by the UPS

Note 1 to entry: The non-dedicated energy storage device is connected through a DC port.

3.1.4

enclosure port
physical boundary of the equipment under test (EUT) which electromagnetic fields can radiate

throu

gh or impinge on

Note

to entry: In Figure 1, the enclosure port represented by the dotted line around the power convertek(

the deldicated energy storage device does not imply the existence of any shielding.

3.1.

net

sign3
unint
used
moni
the in

Note 1
specif

3.1.6]
first

envir
conn

3.1.7

rk port

[, control or communication ports intended for the interconnection of,.components
erruptible power system (UPS), or between a UPS and local associated equipmen
in accordance with relevant functional specifications for the purpose of control a
oring of the UPS system and/or control of the associated equipment in accordance
struction manual

to entry: The maximum length of cable connected to the network port is an example of relevant fun
cations.

environment
pnment that includes residential, commergial and light industrial premises dir
bcted, without intermediate transformers, to\a public low-voltage mains supply

second environment

envir|
those

Note 1
of sed

3.1.8

pnment that includes all commercial, light industry and industrial locations other
included in the first environment

to entry: A building, or partof’it, when supplied from a dedicated transformer or generator is an ex
ond environment.

category C1 UPS

UPS

Note 1

3.1.9

intended for use’without any restriction in the first environment

to entry:( Such UPS are suitable for use in residential locations.

cate
UPS

and

~

B

Of an
and
nd/or
with

tional

ectly

than

ample

ory’C2 UPS

Intended Tor use without any restriction In the second environment

Note 1 to entry: Such UPS can also be used in the first environment under certain conditions.

3.1.1

0

category C3 UPS
UPS with an output current exceeding 16 A and intended for use in the second environment
with certain restrictions

3.1.1

1

category C4 UPS
UPS that cannot be classified within any of the C1, C2 or C3 categories and intended for use
in environments subject to particular requirements
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3.2

Abbreviated terms

AAN asymmetric artificial network

NOTE 1 The terms impedance stabilization network (ISN) and AAN are used interchangeably.

AE

auxiliary equipment

AMN artificial mains network

NOTE 2 The terms line impedance stabilization network (LISN) and AMN are used interchangeably.

CMAD common mode absorption device

EUT equipment under test

RF

4

4.1

radio frequency
UPS categories

Category C1 UPS

This pategory includes UPS intended for use without any restriction in the’first environm

Category C1 UPS shall comply with category C1 requirements for emission limits
Clause 5) and for immunity (see Clause 6).

4.2

Category C2 UPS

This | category includes UPS intended for use _without any restriction in the se

envi

warn|ng notice below is considered.

Category C2 UPS shall comply with category C2 requirements for emission limits
Clause 5) and for immunity (see Clause 6):

The following warning shall be included in the user manual.

WARNING: This is a category”"C2 UPS product. In a residential environment, this pr

ent.

(see

cond

onment. Such UPS may also be used in the first environment when the effect df the

(see

bduct

may [cause radio interference, in which case the user may be required to take addifional
meagures.

NOTE| Such additional'méasures can require the services of a person or organization skilled with respect t¢ EMC
aspecis.

4.3 | Category C3 UPS

This category includes UPS with an output current exceeding 16 A and intended for use i
secolnd environment with the following restrictions:

a)

b)

c)

r the

the UPS shall be installed and commissioned by a professional person or organization

that is skilled with respect to EMC aspects;

the UPS location shall be physically separated from other buildings classified as
environment by a distance greater than 30 m or by a structure which acts as a barr
radiated phenomena providing equivalent attenuation; and

first
ier to

the installation shall be supplied through a dedicated transformer or generator or through

a device providing equivalent attenuation.

Category C3 UPS shall comply with category C3 requirements for emission limits (see
Clause 5) and for immunity (see Clause 6).

The following warning shall be included in the user manual.
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WARNING: This is a product for commercial and industrial application in the second
environment — installation restrictions or additional measures may be needed to prevent
disturbances.

4.4 Category C4 UPS

This category includes UPS that cannot be classified within any of the C1, C2 or C3
categories and intended for use in environments subject to particular requirements.

Such UPS shall meet the specific emission and immunity levels applicable for the installation.

A category C4 UPS is not limited by current ratings.

NOTE| Conformity assessment of a C4 UPS generally consists of a technical evaluation of the effect of compining
complying UPS variants and subassemblies, and of a final site test to verify compliance with requiremenfs that
cannof be readily verified by technical evaluation. For details regarding site testing refer to AnnexE.

4.5 | Categories and environment

If thg environment has been determined as the first environment, a‘category C1 or C2|UPS
shoul|d be used.

If thg environment has been determined as the second environment, a category C2 gqr C3
UPS |should be used.

If thg environment is not covered exclusively eitherby the first or second environment, a
category C4 UPS should be used.

From the emission point of view, a UPS with,a lower emission category, such as C1] can
always be used instead of one with a higheremission category, such as C3.

Emisgion categories are independent of“immunity. For example, a statement that a UP$ has
emisgsion category C1 does not imply that the immunity is only suitable for the |first
envifonment.

4.6 | Documentation
For BMC purposes, thefollowing shall be included in the user documentation:
a) ahy special measures to be taken to achieve compliance, for example, the segregatipn of

cpbles, the-use of shielded or special cables and any restriction on the length of cables
cpnnected-to the AC output and/or to the energy storage device;

c) Warning notice for category C1 UPS as described in 6.3.2;

b) \l:ron réquest, a list of EMC-compatible UPS accessories;

d) warning notice for category C2 and category C3 UPS as applicable and as described in
4.2 and 4.3.

5 Emission

5.1 General

The applicable emission limits for each UPS category are specified in 5.3.
Emissions in the frequency range up to 1,0 GHz are covered.

The emission requirements have been selected so as to ensure that disturbances generated
by UPS operating normally do not reach a level which could prevent other apparatus from
operating as intended.
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NOTE

1 There is a possibility that the limits in this standard do not fully provide protection against interfere

nce to

radio and television reception when the UPS is used closer than 10 m to the receiving antenna for category C1 or
C2 UPS and 30 m for category C3 UPS.

NOTE

2 In special cases, for instance when highly susceptible apparatus is being used in proximity, add

itional

mitigation measures can be employed to reduce the electromagnetic emission further below the specified levels.

5.2

General test requirements

The UPS emission tests shall be performed under the following conditions:

a) rated input voltage;

5.3
5.3.1

The ¢mission of all ports shall be verified as follows.

If the
conn
nece

The
test
insta

5.3.2

5.3.2,

For |
statig
interd

be pgrformed at the resulting (common) AC input port.

Measg

NOTE

Whe

¢sistive load that results in the highest disturbance level.

requirements are specified for each port considered. Refer to Annex A for
pdology.

Measurement requirements

General

UPS can be connected to auxiliary accessories, then the UPS shall be tested
bcted to the minimum configuration including auxiliary and communication access|
5sary to exercise all such ports, or connected to@n*equivalent terminating impedang

configuration and mode of operation during.measurement shall be precisely noted i
eport. Refer to Annex A for test set-up.and measurement criteria. For in situ or
lation testing, see Annex E.

Conducted emission
1 Ports and limits
UJPS with additional mains terminals (ports) for the connection of separate supplig

by-pass and/or maintenance bypass circuits, these terminals (ports) may be tempo
onnected to the nofmal AC input port supply permitting the conducted emission teg

uring one of.several identical ports is sufficient for conducted emission purposes.

Conducted emission in the frequency range from 2 kHz to 150 kHz is under consideration.

edreferred to in 5.3.2, the 0,15 MHz to 30 MHz conducted emission limits are list

test

while
ories
e.

n the
user

s for
rarily
ts to

ed in

Tables 4 and 2.
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Table 1 — Limits of mains terminal and network port disturbance voltage for
category C1 and category C2 UPS in the frequency range 0,15 MHz to 30 MHz

Frequency Limits
range dB (nVv)
MHz Category C1 UPS Category C2 UPS
Mains terminal Network port Mains terminal Network port
Quasi- Average Quasi- Average Quasi- Average Quasi- Average
peak peak peak peak
0,15 t0 0,50° | 66 to 562 | 56 to 462 | 84 to 742 | 74 to 642 79 66 97 to 872 | 84 to 742
0,90 to 5° 56 46 73 60
74 64 87 Th
5|to 30 60 50 73 60

b

a :Ihe limit decreases linearly with the logarithm of the frequency.

he lower limit shall apply at the transition frequency.

Table 2 — Limits of mains terminal and network port disturbance voltage
for category C3 UPS in the frequency range 0,15 MHz to 30 MHz

URS rated output Frequency range Limits
current dB (nV)
Mains terminal Network port
A MHz Quasi-peak Average Quasi-peak Average
0,15 to 0,50° 100 90 110 to 1002 94 to 442
> 16 to 100 0,50 to 5,0° 86 76
100 84
5,0 to 30,0 90 to 732 80 to 602
0,15 to 0,50° 130 120 110 to 1002 94 to 442
> 100 0,50 to 5,0° 125 115
100 84
5,0 t0.30,0 115 105

®
—

he limits decrease linearly with the logarithm of the frequency.

b Tlhe lower limit shall apply at thé transition frequency.

5.3.2.2

The

Limits.at-the AC input port (mains)

JPS shallnot exceed the limits of either Table 1 or Table 2 according to the category

the rated output current of the UPS under test.

The

and

UPS” shall meet both the average and quasi-peak limit when using, respectively, an

average detector receiver and a quasi-peak detector receiver, and measured Iin accordance
with the methods described in A.6.

If the average limit is met when using a quasi-peak detector receiver, the test unit shall be
deemed to meet both limits, and measurement with the average detector receiver is

unnecessary.

If the reading on the measuring receiver shows fluctuations close to the limit, the reading shall
be observed for at least 15 s at each measurement frequency; the highest reading shall be
recorded, with the exception of any brief isolated high reading, which shall be ignored.

5.3.2.3

The mains terminal limits in Table 1 and Table 2 apply.

Limits at the AC output port



https://iecnorm.com/api/?name=cc27b894333786cd6b393309f1fad62f

IEC 62040-2:2016 © IEC 2016

- 15—

An allowance of +14 dB is permitted for conducted emission at the output of the UPS as
specified in Table 1 and Table 2, except for C3 greater than 100 A where no allowance is

perm

itted.

No limits apply to UPS where the output cable, as declared by the manufacturer in the user
manual, does not exceed 10 m in length. When the manufacturer does not declare the
maximum cable length, the limits apply.

The values shall be measured in accordance with A.7.

5.3.2

The petwork port limits in Table 1 and Table 2 apply.

No li
man
maxi

As a
be af

5.3.2,

No c

NOTE|
condu
5.3.3.

The

in a future edition of CISPR 11.

5.3.2,

If th
IEC §

5.3.3

5.3.3,

The

flucty
meag
isola

mits apply to UPS where the network cable, as declared by the manufacturer in the
al, does not exceed 10 m in length. When the manufacturer does not declarg
mum cable length, the limits apply.

N alternative to compliance with voltage limits, Annex C providésycurrent limits that
plied.

5 Limits for DC interface and DC port

bnducted emission test is required at the DC interface(see Figure 1).

The effect of conducted emission on the DC interface can however cause radiated emission, H

user
the

may

ut no

Cted emission tests apply as the UPS is required to comply with the radiated emission limits descriped in

DC port limits are currently under consideration and their values pending determinjation

6 Low-frequency emission — Input current harmonics

e rated input current.amd voltage are within the scope of
1000-3-12, the limits ahdtest methodology therein shall apply.

ationsclose to the limit, the reading shall be observed for at least 15s at
urement frequency; the highest reading shall be recorded, with the exception of any
eddhigh reading, which shall be ignored.

No limits apply for radiated emission below 30 MHz.

IEC 61000-3-p or

Radiated emission
1 Electromagnetic field
UPS shall{meet the limits of Table 3. If the reading on the measuring receiver shows

each

brief

Table 3 — Limits of radiated emission in the frequency range 30 MHz to 1 000 MHz

Frequency range

Quasi-peak limits

dB (uV/m)
MHz Category C1 UPS Category C2 UPS Category C3 UPS
30 to 2302 30 40 50
230 to 1 000 37 47 60

2 The lower limit shall apply at the transition frequency.



https://iecnorm.com/api/?name=cc27b894333786cd6b393309f1fad62f

NOTE

NOTE

5.3.3

-16 - IEC 62040-2:2016 © IEC

2016

1 The test distance is 10 m. If the emission measurement at 10 m cannot be made because of high
ambient noise levels or for other reasons, measurements are made at a closer distance, for example 3 m. An
inverse proportionality factor of 20 dB per decade is used to normalize the measured data to the specified distance
for determining compliance.

2 Where interference occurs additional provisions can be necessary.

.2 Magnetic field

No limits apply for magnetic emissions. Annex B provides guidance for measurement methods
and informative levels.

6 |

6.1

Immu

Thes|
ment

The llevels given in Clause 6 do not cover extreme cases, which-may occur in any locatio

with
requi
NOTE

standa
possil

6.2

The
critern

mmunity

General

nity requirements in the frequency range 0 Hz to 1 GHz only are covered.,

e test requirements represent essential electromagnetic compatibility” immunity red
5. Test requirements are specified for each port considered.

an extremely low probability of occurrence. For such,cases, higher levels ma
red.

In special cases, situations can arise where the level ofsdisturbances exceed the levels specified
rd, for example, where a hand-held transmitter is used impreximity of a UPS. In these instances, the
ility that special mitigation measures become necessary.

General requirements and performance criteria

equipment shall, as a minimum, comply*with the immunity levels of 6.3. The perform
ia adequate for UPS are given in Table 4.

Table 4 — Performance criteria for immunity tests

uire-

n but
y be

n this
e is a

ance

Criterion A Criterion B

Extefnal and internal indications Change only during test Change only during test

and metering

Conffol signals to extepnal-devices No change Change only temporarily in
consistency with the actual UP$
mode of operation

Modg¢ of operation? No change Change only temporarily

a At all times, the UPS shall remain within the performance classification as declared by the UPS manufacturer

($ee’lEC 62040-3:2011).

The tests shall be made with the UPS in the following conditions:

a) rated input voltage;

b) n

ormal mode(s) of operation;

c) linear load at rated active output power or at light load according to IEC 62040-3:2011.

The UPS shall be specified with the proper level in case of different levels of performance
criteria.

Refer to Annex D for test methodology.
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6.3 Basic immunity requirements
6.3.1 General

Compliance is checked by testing against the immunity requirements listed in Table 5 and
Table 6. The UPS shall continue to operate without degradation and in accordance with the
applicable performance criterion. The performance criteria are detailed in Table 4.

6.3.2 Category C1 UPS

The levels in Table 5 shall be applied to category C1 UPS. If a UPS is designed to have

imm nify nr\f‘nrr{ing to Table R, it shall include a written \Alnrning inthe user manualoron the
equipment which indicates that it is not intended to be used in an industrial environment.
Table 5 — Minimum immunity requirements for category C1 UPS
Basic standard Performance
Por] Phenomenon Level (acceptance)
for test method b
criferion
4 kV CD
ESD IEC 61000-4-2 [or 8)k\/ AD B
if\lCD impossible
ﬁgft'““"e Radionf oot i el 80 MHz to 1 000 MHz
adio-frequency electromagnetic field, IEC 61000-44/|3 V/m A
amplitude modulated
80 % AM (1 kHz)
Immunity to power-frequency magnetic field IEC 61000-4-8 |3 A/m A
Fast transient-burst IEC 61000-4-4 (1 kV/5 kHZz? B
b
Surge 1 KVe
1,2/50 ps, IEC 61000-4-5 d B
2 kV
AG inout 8/20 us
porgp“ power 0,15 MHz to 80 MHz
Conducted radio-frequency common mode&® IEC 61000-4-6 3V A
80 % AM (1 kHz)
| ity 1o | £ . | See D.6 and (10 V/ A
mmunity to low-frequency signals IEC 61000-2-2 |140 Hz to 360 Hz
Fast transient-burst IEC 61000-4-4 (1 kV/5 kHZz? B
Surgeb-® 1 kve
AC outpu 1,2/50 ps, IEC 61000-4-5 d B
2 kV
power pojrts 8/20 us
and DC port 0,15 MHz to 80 MHz
Conducted(radio-frequency common mode® IEC 61000-4-6 3V A
80 % AM (1 kHz)
1 kV/5 kH
DC interface |Fast.tfansient-burst® IEC 61000-4-4 - z B
Capacitive clamp
Fast transient-burst® IEC 61000-4-4 ! kV/S,k,HZ B
Capacitive clamp
Network jports 0,15 MHz to 80 MHz
Conducted radio-frequency common mode® IEC 61000-4-6 3V A
80 % AM (1 kHz)

CD = contact discharge

AD = air discharge

AM = amplitude modulation
ESD = electrostatic discharge

a8  Power ports with current rating < 100 A: direct coupling using the coupling and decoupling network. Power ports with
current rating = 100 A: direct coupling or capacitive clamp without decoupling network. If the capacitive clamp is used,
the test level shall be 2 kV/5 kHz.

Light-load test condition is acceptable for power ports rated for current > 63 A.
¢ Coupling line to line.
Coupling line to earth.

¢ Applicable only to ports or interfaces with cables whose total length according to the manufacturer's functional
specification may exceed 3 m.
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The levels in Table 6 shall be applied to UPS which are intended to be used in the second
environment.

Table 6 — Minimum immunity requirements for category C2 and C3 UPS

Basic standard Performance
Port Phenomenon for test method Level (accgpt_ance)
criterion
4 kV CD
ESD IEC 61000-4-2 or 8 KV AD B
Enclgsure |Radio-frequency electromagnetic field 80 MHz to 1000 MHz
; ’ IEC 61000-4-3 |10 V/m A
port amplitude modulated
80 % AM (1 kHz)
Lirzlrgunity to power-frequency magnetic IEC 61000-4-8 |30 A/m A
Fast transient-burst IEC 61000-4-4 |2 kV/5 kHz®
SurgeP 1 KVe
1,2/50 ps, IEC 61000-4-5 d B
8/20 ys 2kv
AC Input 0,150MHZ to 80 MHzZ
powey ports gq%récégcted radio-frequency common IEC 61000-4-6 16 y A
80 % AM (1 kHz)
Immunity to low-frequency signals See D6 and 10 v/ A
IEC 61000-2-2) |140 Hz to 360 Hz
Fast transient-burst IEC 61000-4-4 |2 kV/5 kHz?
Surgeb-© 1 kve
AC oltput 1,2/50 ps IE€C61000-4-5 2 Kyd B
powel ports [8/20 s
and OC port _ 0,15 MHz to 80 MHz
gq%récégcted radio-frequency common IEC 61000-4-6 |10 Vv A
80 % AM (1 kHz)
DC infterface |Fast transient-burst® IEC 61000-4-4 2 kV/S.k.HZ B
Capacitive clamp
Fast transient-burst® IEC 61000-4-4 2 kV/S,k,HZ B
Capacitive clamp
Surge® f
Network 1,2/50 ps, IEC 61000-4-5 |1 kV B
ports 8/20 us
cond T 0,15 MHz to 80 MHz
mcc))réegcte radio-frequency common IEC 61000-4-6 |10 Vv A
80 % AM (1 kHz)
CD = [contact discharge
AD = pir discharge
AM = lamplitude modulation
ESD # €lectrostatic discharge
2  Powerportswithrcormrent Tatimg < t00A—ditect couptimgusimg—the couptmyg—and—decouptmgTetwork—Power

ports with current rating = 100 A: direct coupling or capacitive clamp without decoupling network. If the
capacitive clamp is used, test level shall be 4 kV/5 kHz.
Light-load test condition is applicable for power ports rated for current > 63 A.
¢ Coupling line to line.
Coupling line to earth.
¢ Applicable only to ports or interfaces with cables whose total length according to the manufacturer's functional
specification may exceed 3 m.
Applicable only to ports with cables whose total length according to the manufacturer's functional specification
may exceed 30 m. In the case of shielded cable, a direct coupling to the shield is applied. This immunity
requirement does not apply to field bus or other signal interfaces where the use of surge protection devices is
not practical for technical reasons. The test is not required where normal functioning cannot be achieved
because of the impact of the coupling/decoupling network on the EUT.
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6.4 Immunity to voltage dips, short interruptions and voltage variations

Immunity to voltage dips, short interruptions and voltage variations characterize intrinsic UPS
performance, and no specific EMC tests are required.

NOTE Refer to IEC 62040-3:2011 for the related performance tests.
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Annex A
(normative)

Electromagnetic emission — Test methods

A.1 General

The purpose of these tests is to measure the levels of electromagnetic emission produced by
the UPS and propagated by conduction and radiation.

Anngx A mainly concerns continuous electromagnetic emissions.

Due o the range of physical size and power ratings, the manufacturer may choose the [most
appropriate test site and configuration that is best to physically accommodate the' UPS.

In some cases, for example for UPS consisting of two or more UPS units;.the only solutiop will
be a|site-installed evaluation. Therefore, the following test set-ups and methods provide, as
far ag possible, the general criteria to cater for most UPS.

The {ests shall be carried out within the specific operating envireonment specified for the|UPS
and as specified in Annex A.

A.2 | Measuring equipment

A.2.1 Measuring instruments

Recelivers with quasi-peak detectors and with average detectors shall be in accordance| with
CISHR 16-1-1:2015.

A.2.2 Artificial mains network (AMN)

Meagqurement of the mains t€rminal disturbance voltage shall be made using an [AMN
cons|sting of 50 /50 uH nefwork as specified in Clause 4 of CISPR 16-1-2:2014.

The AMN is required-to-provide a defined impedance at radio frequency across the mains
supply at the point ©of measurement and also to provide for isolation of the equipment Under
test from ambientnoise on the power lines.

A.2.3 Voltage probe

The yoltage probe, in accordance with the requirements of Clause 5 of CISPR 16-1-2:2014,
and ghewn in Figure A.1, shall be used where specified for UPS outputs, and when the |[AMN
cannot be used due to the current rating of the input of the UPS. The probe is connected
sequentially between each line and the reference ground plane.

The probe mainly consists of a blocking capacitor and a resistor so that the total resistance
between the line and earth is at least 1 500 Q. The effect on the accuracy of measurement of
the capacitor or any other device which may be used to protect the measuring receiver
against dangerous currents shall be either less than 1 dB or allowed for in calibration.

The loop formed by the ground lead connected to the probe, the mains conductor tested and
reference ground should be minimized to reduce the effects of any strong magnetic fields.

An extension ground braid may be used in this purpose when the measurement is performed
at a terminal not reachable with the normal probe only.
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A.2.4 Antennas

The antenna shall comply with the requirements of CISPR 16-1-4:2010/AMD1:2012, Clause 4.

A.2.5 Common mode absorption device (CMAD)

Common mode absorption devices (CMADs) are applied on cables leaving the test volume
during a radiated emission measurement. CMADs are used in radiated emission
measurements to reduce variations in the measurement results between different test sites
(see Clause 9 of CISPR 16-1-4:2010 for further information).

A.2.6 Asymmetric artificial network

Asymmetric artificial networks (AAN) are used to measure (or inject) asymmetric (eommon
modg) voltages on unshielded symmetric signal (e.g. telecommunication) lines while rejecting
the gymmetric (differential mode) signal. (see Clause 7 of CISPR 16-1-2:2014 for further
information).

A.3 | Test unit configuration

A.3.1 Where not specified herein, the UPS shall be configured, installed, arranged| and
operated in a manner consistent with typical applications. Int€rface cables/loads/devices|shall
be connected to at least one of each type of interface port.of the UPS, and, where pradtical,
each|cable shall be terminated in a device typical of actualusage.

Whete there are multiple interface ports of the{ same type, additional interconndcting
cablgs/loads/devices may have to be added to:the UPS, depending upon the results of
preliminary tests.

The humber of additional cables should be limited to the condition in which the additipn of
another cable does not affect the emission level by more than 2 dB. The rationale for the
seledtion of the configuration and loading of ports shall be included in the test report.

A.3.3 Interconnecting cables_should be of the type and length specified in the indiVidual
equigment requirements. If the'length can be varied, the length shall be selected to produce
maxijnum emission.

A.3.3 |If shielded or 'special cables are used during the tests to achieve compliance, then a
note |shall be included in the user manual advising of the need to use such cables.

A.3.4 Excess)lengths of cables shall be bundled at the approximate centre of the cable| with
the Qundles~0,3 m to 0,4 m in length. If it is impractical to do so because of cable bylk or
stiffnpss, or because the testing is being made at a user installation, the disposition df the
excegs\cable shall be precisely noted in the test report.

A.3.5 Any set of results shall be accompanied by a complete description of the cable and
equipment orientation so that results can be repeated. If there are conditions of use, those
conditions shall be specified and documented, for example, cable length, cable type, shielding
and grounding. These conditions shall be included in the user manual.

A.3.6 When equipment which interacts with other equipment to form a system is being
evaluated, then the evaluation may be carried out using either additional equipment to
represent the total system or with the use of simulators. Using either method, care shall be
taken to ensure that the equipment under test is evaluated with the effects of the rest of the
system, or simulators satisfying the ambient noise conditions specified in A.6.5. Any simulator
used in lieu of an actual device shall properly represent the electrical and, in some cases, the
mechanical characteristics of the interface, especially with respect to RF signals and
impedances as well as cable configuration and types.
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NOTE This procedure serves to enable the evaluation of equipment which will be combined with other equipment
from different manufacturers to form a system.

A.3.7 Where a UPS is provided with terminals for the connection of an external DC source,
these terminals shall be included in the test set-up. For table-top UPS, the battery and its
enclosure shall be installed in a position permitted by the user manual. For floor-standing
UPS, the external DC source and its enclosure shall be positioned in close proximity to the
UPS and otherwise wired in accordance with the manufacturer's instructions. For large UPS,
where the DC source is installed at a distance from the UPS, the port shall be wired in
accordance with the manufacturer's instructions, and a test battery or power supply shall be
fitted to the DC source end of the cables to enable measurement in stored energy mode.

Whefe this is not possible, or the battery including its housing is supplied by others, then this
shalllbe noted in the test report.

A.3.§ AC outputs shall be loaded with resistive devices which can be adjusted.to obtaip the
required levels of active power loading for the UPS under test.

A.3.9 The test unit situation relative to the ground plane shall be equivalent to that occyrring
in uge, i.e. a floor-standing UPS is placed on a ground plane or.on" an isolating floof (for
exam|ple, wood) close to a ground plane, and a table-top UPS s, placed on a non-mgtallic
table] The power and signal cables shall be oriented with respect to the ground plane| in a
manner equivalent to actual use. The ground plane may be offmetal.

NOTE| Specific ground plane requirements are given in A.6.3 for terminal voltage measurements and in A.9.1 for
field sfrength measurements.

A.4 | Determination of maximum emission.configurations

Initia| testing shall identify the frequency that has the highest emission relative to the| limit
whilgl operating the UPS in typical modes, of operation and cable positions in a test set-up
whicl is representative of typical systeny’configurations.

The |dentification of the frequency-of the highest emission with respect to the limit shall be
found by investigating emissions:at a number of significant frequencies as detailed, to| give
configdence that the probablé frequency of maximum emission has been found, and thgt the
assogiated cable, UPS configurations and mode of operation are identified.

For initial testing, the/UPS shall be set up in accordance with Figures A.3 to A.10.| The
distahces between the UPS and peripherals are set according to the figures, and only the
cablgs are to beymranipulated in order to find the maximum.

For tpble-tep*systems during this process, cables should be manipulated within the range of
typicgal configurations. For floor-standing equipment, the cables should be located in the game
manner'as the user would install them and no further manipulation has to be made. If the
manner of cable installation is not known, or if it changes with each installation, cables for
floor-standing equipment shall be manipulated to the extent practical to produce the maximum
level of emissions.

Final measurements shall be conducted as in A.6, A.7 and A.8 for terminal disturbance
voltage and disturbance field strength measurements, respectively.

A.5 Operation of the equipment under test

The UPS shall be operated at the rated (nominal) operating voltage and typical load
conditions for which it is designed. Loads may be actual or simulated. The test programme or
other means of exercising UPS should ensure that various parts of the system are exercised
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in a manner that permits detection of all system emissions, in any mode of operation of the
UPS.

A.6 Method of measurement of mains terminal disturbance voltage

A.6.1 Measuring receivers

Measurements shall be carried out using the quasi-peak and average detector receivers
described in A.2.1.

A.6.7—  ATtificial mains network (ANN)
A.6.3.1 General

An AMN as described in A.2.2 shall be used.

Conrlection of the test unit to the AMN is required, and the test unit is'lo¢ated so thgt the
distahce between the boundary of the test unit and the closest surface of the AMN is 0,8 m.

Whete a mains flexible cord is provided by the manufacturer, thisyshall be 1 m long of if in
excess of 1 m, the excess cable is folded back and forth as farjas possible so as to fgrm a
bund]e not exceeding 0,4 m in length.

Whefe a mains cable is specified in the manufacturer'sinstructions, a 1 m length of the|type
specified shall be connected between the test unit and.the AMN.

The {est unit shall be arranged and connected Wwith cables terminated in accordance with the
manyfacturer's instructions.

Earthl connections, where required for safety purposes, shall be connected to the referlence
eart point of the network, and .where not otherwise provided or specified by the
manufacturer, shall be 1 m long andyrun parallel to the mains connection at a distance gf not
more| than 0,1 m.

Othef earth connections (for-example for EMC purposes), either specified or supplied by the
manyfacturer for connedtion to the same ultimate terminal as the safety earth connegtion,
shallalso be connected\to the reference earth of the network.

If because of the\rambient noise it is not possible to measure the disturbances at some
frequencies, a‘suitable additional radio-frequency filter may be inserted between the AMN and
the mains ‘supply, or measurements may be performed in a shielded enclosure.| The
compgonents forming the additional radio-frequency filter should be enclosed in a matallic
scregn dlrectly connected to the reference earth of the measuring system. The requirements
for the 3 3 i
the additional rad|o frequency fllter connected

A.6.2.2 Exception

For UPS whose rated power is beyond the normal ratings of AMNs, the mains terminal voltage
may be measured by use of a voltage probe, in accordance with CISPR 16, and as shown in
Figure A.1.

Where this is done, the mains supply current rating shall be at least the same rating as will be
the mains supply of the installed UPS, in order to match as well as possible the site mains
source impedance.
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A.6.3 Ground plane

The test unit, if unearthed and non-floor-standing, shall be placed 0,4 m from a reference
ground plane consisting of a horizontal or vertical metal surface of at least 2 m x 2 m and
shall be kept at least 0,8 m from any other metal surface or other ground plane which is not
part of the test unit. If the measurement is made in a screened enclosure, the distance of
0,4 m may be with respect to one of the walls of the enclosure.

Floor-standing test units are subject to the same provisions, with the exception that they shall
be placed on a floor, the point(s) of contact being consistent with normal use. The floor may
be of metal but shall not make metallic contact with the floor supports of the test unit. A metal
floor may replace the refercnce grounda piane. The rerererice ground pildne Ssliall exie d at
least| 0,5 m beyond the boundaries of the test unit and have minimum dimensions of
2mx 2m.

The teference earth point of the AMN shall be connected to the reference groUnd plane with a
condlctor as short as possible, having a length to width ratio of less than 3:1; or be bolted to
the r¢ference ground plane.

A.6.4 Equipment set-up for conducted emission measurements

The UPS shall be configured and operated in accordance with,the requirements of A.3 and set
up ih accordance with Figures A.3 to A.8 for table-top.Xequipment and floor-stafding
equigment.

Tablg-top UPS shall be placed upon a non-metallic-table 0,8 m above the horizontal ground
plang (see A.6.3), and 0,4 m from a vertical ground _plane which is connected to the horizontal
groumnd plane.

Equipment designed for both table-top and floor operation shall be tested only in the table-top
configuration, unless the typical installation is floor-standing, in which case the respdctive
configuration is used.

Equipment designed for wall-mounted operation shall be tested as table-top UPS.| The
orientation of the equipment shall be consistent with that of normal operation.

A mdins port is connectéd, 'via its mains cord, to an AMN, unless being tested in accordance
with [he exception of Ay6.2 at a test site or in situ. An AC output port is connected to a|load
bank| A network portis connected, via its network cable, to an asymmetric artificial nefwork
(AAN) when intended for connection to an external network line.

A.6.5 Conducted emission measurement

pscribed in A4, the one UPS configuration, the cable configuration and the mode of

This configuration shall be used to measure and record data. Of those emissions no greater
than 20 dB below the limit, at least the six highest emission frequencies shall be recorded
relative to the limit from the current-carrying mains ports and network ports of the UPS. The
specific conductor for each emission shall be identified.

The emission from a network port shall, when so specified, be measured as current instead
of voltage by means of a current probe, in accordance with Clause 5 of CISPR 16-1-2:2014.
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A.7 Method of measurement at AC output ports (where applicable)

The AC output port shall be connected to a resistive load bank, and the AC output active
power shall be increased slowly from zero to the maximum rated value to determine worst-
case disturbance voltage.

The load should be purely resistive to avoid errors of measurement with non-sinusoidal
waveforms.

The output voltage for which the disturbance is maximum shall be measured by a voltage

probe-wih-a—characteristeouthredinthe CISPRA6-seresand-sheownitarHgoreAdt—

The Hdisturbance voltage shall not exceed the limits of 5.3.2.3 when measured af-the [UPS
output terminals to the load equipment.

The effect of accuracy of measurement of the voltage probe capacitor or-other device which
may |be used to protect the measuring receiver against dangerous currents shall be gither
< 1 dB or that allowed for in calibration.

The fypical connection method is shown in Figure A.7 for connection of the voltage probe| The
conngction length shall be limited, where practicable, to 2m-in length or additional| loss
adjugtment shall be taken into account.

The probe shall measure each output terminal to the reference ground plane, and the rgsults
shall|be recorded.

Where practical, the load shall be positioned 0,8 m from floor-standing UPS or 0,1 m|from
tablettop UPS under test with a load cable length of 1 m.

If the UPS mains input is connected. &wia an AMN, this shall remain in circuit in order to
maintain the defined impedance of the<supply.

As an alternative to using the.voltage probe as described above, an AMN may be used ip the
samg principle as for AC inputport measurement.

Attention may be required with respect to possible resonance.

A.8 | Method.of measurement of radiated emission

A.8.1 General

Meaguréments shall be conducted with a quasi-peak detector receiver in the frequency range
of 30 MHZto T 000 MiHZ.

Measurements of the radiated field shall be made at a distance measured from the boundary
of the test unit. The boundary is defined by an imaginary straight line periphery describing a
simple geometric configuration encompassing the test unit. All UPS inter-system cables and
the UPS shall be included within this boundary.

The specific measurement distances for category C2 UPS and category C1 UPS are given in
5.3.3.1.

A.8.2 Measuring receivers

The measuring receivers shall be in accordance with the requirements of CISPR 16-1-1.
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A.8.3 Antennas

The test shall be carried out in accordance with Clause 7 of CISPR 16-2-3:2010, CISPR 16-2-
3:2010/AMD1:2010 and CISPR 16-2-3:2010/AMD2:2014.

A.9 Measurement site

A.9.1 Test site

The test shall be carried out in accordance with the requirements of CISPR 16-2-3.

A.9. Alternative test sites

In sgme cases, it may be necessary to conduct tests at sites that do not have al|l the
characteristics described in A.9.1. Evidence shall be obtained that the errors.due to [such
alterpative sites do not invalidate the results obtained. Figure A.2 is any‘example ¢f an
alterpative site. A ground plane not satisfying all the requirements of A.9.1 is anpther
exaniple.

A.10 Equipment set-up for radiated emission tests

A.10{1 General

The UPS shall be configured and operated in accordaneé with the requirements of A.6.4} and
set lip for table-top equipment in accordance with/Figure A.11, and for floor-stapding
equipment in accordance with Figure A.12 or Figure A.13.

Tablg-top UPS shall be placed upon a non-métallic table 0,8 m above the horizontal ground
planeg of the radiated emission test site.

Floor-standing UPS shall be placed directly on the ground plane, the point(s) of contact being
cons|stent with normal use, but s€parated from metallic contact with the ground plane by
insulation of a thickness not exceeding 0,15 m.

Equipment designed for bath-table-top and floor-standing operation shall be tested only ip the
tableftop configuration_unléss the typical installation is floor-standing, in which caseg the
respective configuration,is used.

Equipment designed for wall-mounted operation shall be tested as table-top UPS.| The
orientation ofth€ equipment shall be consistent with that of normal operation.

Ferrife clamp type CMADs are used to reduce the influence of cables outside the test volume
on rgdiated disturbance measurement results. If CMADs are used (optional), the cable leaving
the test volume shall enter the CMAD at the point where It reaches the ground plane. The part
of the cable between the exit point of the CMAD and the exit point of the turntable shall be
kept as short as possible. Each cable shall be treated with a separate CMAD. Cables with
diameters larger than the cable openings of commercially available CMADs do not have to be
treated with CMADs.

NOTE The manufacturer needs to be aware about the magnitude of the common mode current within the unit
under test so the proper CMAD can be selected.

For EUTs with up to three cables leaving the test volume, each cable shall be treated with a
CMAD during radiated disturbance measurements. This requirement applies to any type of
cable (e.g. power, network ports). For a test set-up with more than three cables leaving the
test volume, only the three cables from which the highest emission is expected need to be
equipped with CMADs. The cables on which the CMADs have been applied shall be
documented in the test report.
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The addition of CMADs is recommended for the sake of reproducibility of the test results.

When the test configuration uses long cables, it is advisable to limit the length visible to the
antenna. The distance between the EUT and the CMAD should be 0,8 m.

A.10.2 Radiated emission measurement

As described in A.4, the UPS configuration, the cable configuration and the mode of operation
which produce the highest emission relative to the limit shall be found. This configuration shall
be used to measure and record data.

Varigtions in aerial heights, aerial polarization and UPS azimuth shall be explored whilg the
frequency spectrum is monitored to produce the highest emission relative to the limit;

Of those emissions less than 20 dB below the limit, at least the six highest emission
frequencies relative to the limit shall be recorded. The antenna polarizationhall be recgrded
for each reported emission.

A.10|3 Measurement in the presence of high ambient signals

The fest shall be carried out in accordance with the requirements of 7.2 and Annex|C of
CISHR 11:2015.

A.11 Measurement of radiated magnetic disturbances

Refef to Annex B.

A.12 Measurement of network port disturbances

The fest shall be carried out in accordance with H.5 in CISPR 16-2-1:2014.



https://iecnorm.com/api/?name=cc27b894333786cd6b393309f1fad62f

- 28 - IEC 62040-2:2016 © IEC 2016

Mains supply or UPS output

C =—— X.<<1500Q
(1500 -R)Q
| ]
X:>> R R @ Measuring set
77777
IEC
1500
NOTE| V =——-U
R

where
V' is|the disturbing voltage,

U

s|the voltage at the input of the measuring apparatus,

provided that X << 1 500 Q and X, >> R at the frequency measured;

Figure A.1 — Circuit for disturbancé voltage measurements
on mains supply orrUPS output

/ >3 m
>3'm
3m
P S UPS
Test aerial
Surrounding boundary IEC

There shall be no reflecting object inside the volume defined on the ground by the line corresponding to the
"surrounding boundary" and defined in height by a horizontal plane > 3 m above the highest element of either aerial
or equipment under test.

See A.9.2 for applicability of the alternative test site.
Figure A.2 — Minimum alternative test site
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Key

load measuring switch position
mains measuring switch position
RFI measuring receiver

AMN

K INNNN\Y| INNNN\Y|
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21500 Q <
20,001 pF ©
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G D E u |
Ol EE— T
2
”
l€=0,1 m P

AMN to UPS power connection

m m O O W >

grounding strap (length/width ratio
3:1 max.)

input power connections

T

UPS

load
voltage probe

reference ground

A X <

terminatingresjstor (50 Q)

IEC

The distance between the output terminals 1 and 2 of the UPS and the load should'be 0,1 m. The connecting lines

betwegn them shall not exceed 1 m.

The tgst ground of the RFI measurement shall be securely fastened to the AMN ground.

When|the switch is in position A, the measuring set terminal on the AMN shall be terminated with the apprqpriate

terminating resistor, RE.

For UPS and/or loads of protection class 1, the ground safety, conductor shall be connected to the ground [of the

AMN.

Figure A.3 — Set-up forimeasurement of conducted
emission for table-top units using voltage probe
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Ot e ]
o L—0,8 m-A €= 0,8 m | l€=0,1 m
C
IE
Key
See Flgure A.3
Confiquration A: In case the current flowing to the load isNower than or equal to the rated current of the ANIN.
Confidquration B: In case the current flowing to the load-is higher than the rated current of the AMN, the load may
be connected directly to the UPS autput, the AMN consequently being used as a probe orly.
Figure A.4 — Set-up for measurement of conducted
emission for table-top*units using AMN (alternative method)
K
N ==,
* NN
\ F J
d Q 21500 Q
20,001 pF
. T
O—rti E——
G D E H u I
o . %
C1
‘—O,S LIS ¢
C
Key

See Figure A.3

C1

Alternative receiver position

Figure A.5 — Test set-up for floor-standing units
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NNN\Y )
F F
o— ——0—
G D E H D I
—
l€-0,8 m |€=0,8 m 0,8 m c1
B i
R ﬂ [
[
’_n C
IEC
Key
See Flgure A.3
C1 Alfernative receiver position
Confidquration A: In case the current flowing to the load is lower,than or equal to the rated current of the ANIN.
Confidquration B: In case the current flowing to the load is higherthan the rated current of the AMN, the load may

be connected directly to the UPS output, the AMN consequently being used as a probe on

Figure A.6 — Test set-up for floor-standing units using AMN (alternative method)

ly.
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N ,01m
»> < Non-conductive
table
d
Rear of UPS to be flush __ UPS__ (@
with rear of table top noad
A
0,8m

(b) (a)

to ground-‘plane

0,8 m
(d)
probe 0,4 m to
AMN X ground plane
0,1m
Y

\ Bonded

to ground plane

Vertical ground plane

IEC

auxiliary equipment
asymmetric artificial network
artificial mains network

terconnecting cables which_hang closer than 0,4 m to the ground-plane shall be folded back and
rming a bundle 0,3 m to 0,4'mJlong, hanging approximately in the middle between ground plane and tal

kcess mains cord shall be bundled in the centre or shortened to approximate length.

efer to H.5 in CISPR 16-2-1:2014 for use of an AAN or alternative method. If used, the current probe
b placed at 0,1 m{from the AAN. The end of the network cables not being measured shall be termi
Eing correct terminating impedance.

he AMN shall’be placed on top of, or immediately beneath, the ground-plane.

ains andinetwork cables shall be positioned for their entire lengths, as far as possible, at 0,4 m froj
brtical ground plane.

forth
le.

shall
hated

n the

Figure A.7 — Test configuration for table-top equipment

(conducted emission measurement)
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Table
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UPS Load

SN AMN

>

<

z
——————]

0,4 m

N/ S

Vertical ground plane or wall of screened room e

Figure A.8 — Test configuration for table-top equipment
(conducted emission measurement) — Plan view

Bonded to wall

Table

UPS

Wall of screened
room

AMN

\ Mains lead /

P
P

P

A
\ 4

~

A
/777

Vertical ground plane or wall of screened room

YII IS G OGPV IIIS

IEC

Figure A.9 — Alternative test configuration for table-top equipment
(conducted emission measurement) — Plan view
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(e)
UPS
External 0
batt_ery Load
cabinet
(T —
AN |10 e
il (b) (@)
c
<>
Bonded to horizontal 0,1 m Mains AMN
ground plane ) Bonded to horjzontal

ground plane

(d)

PS and cables shall be insulated (up to 0,15 m) from horizontal ground-plane. Excess cables sh3ll be
indled in the centre. If bundling is not possible, the cables shall be arrahged in a serpentine fashion.

kcess mains cord shall be bundled in the centre or shortened to approximate length.

b placed at 0,1 m from the AAN. The end of the network .cables not being measured shall be termipated
Eing correct terminating impedance.

u

b

E

Refer to H.5 in CISPR 16-2-1:2014 for use of an AAN or alternpative method. If used, the current probe|shall
.

The AMN shall be placed on top of, or immediately beneath, the ground-plane.

Ekternal battery (where applicable) shall be positioned and wired as for a normal site configuration.

IEC

Figure A.10 — Test configuration for floor-standing equipment
(conductediémission measurement)
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Simplified top view Test volume I
. 0,1m
g < Non-conductive
I (e) table
- Y =
o attel UPS! 'I:oa

-

—_
&
N
»
Ll

Turntable tog d plane

© /751 I to‘;':ofn | GL
- D

plane

oo | | o

N
he ends of network cables attached to the EUT that not connected to another unit or auxiliary equigment
all be terminated using the correct terminating i ance.

o
| |

o
—_ —
o 3

terconnecting cables which hang closer tha $,4 m to the ground plane shall be folded back and|[forth
rming a bundle 0,3 m to 0,4 m long, hangi@§pproximately in the middle between ground plane and tafle.

ains cables shall drape to the floor andxﬂ}en be routed to the receptacle. No extension cords shall be|used
r the connection to mains receptac ains junctions boxes shall be flush with, and bonded direct tg, the
ound plane. If used, the AMN shall be installed under the ground plane. For the purpose of restrictipn of
diation assessment to the cabl actions inside the test volume, CMADs may be applied at the pogition
here the cables leave the@{b volume. CISPR 16-2-3 provides further guidance on the applicatipn of
MADs.

kternal energy storag%&vi’ce(s) shall be positioned and wired for normal site configuration. Any ehergy
orage device that d@ ot fit within the test volume may be positioned outside the test volume, inclliding
itside the test room.

| units form@e system under test (including the EUT, connected peripherals and auxiliary equipment or

.

bvices) sha arranged according to normal use. Where not defined in the normal use, a nominal §,1 m
bparation @ nce between neighbouring units shall be defined for the test arrangement.

nway Onum Osgezx2

IEC

O Figure A.11 — Test configuration for table-top
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Typical spacing

Test volume

—_——— —

To power
supply / load

Key
1 special earthing terminal for EMC purposes, if aw%%gfe

Exceps in/out cables shall be bundled in the Qe®$ If bundling is not possible, the cables shall be arranged in a
serpdntine fashion. A\

Exceps mains cords shall be bundled in tﬁ&entre or shortened to the appropriate length.
UPS [and cables shall be insulated_(Up-to 0,15 m) from the ground plane.

Main$ junction box(es) shall
installed under the ground

insid¢ the test volume, C
2-3 pfovides further guida

€ flush with, and bonded direct to, the ground plane. If used, the AMN shall be
e. For the purpose of restriction of radiation assessment to the cable fragtions
may be applied at the position where the cables leave the test volume. CISPR 16-
e on the application of CMADs.

Main$ and signal s shall drape to the floor.

External batt@where applicable) shall be positioned and wired as for a normal installation condition.

An epe orage device that does not fit within the test volume may be positioned outside the test volume,
inclugi utside the test room. A cable length of 0,8 m + 0,08 m shall be managed between the EUT/AE and the
CMAI

ne.

When CMADs are not used, excess mains cords shall be bundled in the centre or shortened to the appropriate
length.

A load that does not fit within the test volume is positioned outside the test volume, including outside the test
room.

The ends of in/out cables which are not connected to a peripheral shall be bundled in the centre and may be
terminated if required with the correct impedance.

IEC

Figure A.12 — Test configuration for floor-standing equipment
(radiated emission measurement)
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Key
1 sp
2 ca

Exces
serpe

Excesp mains cords shall be bundled ir\g\]le centre or shortened to the appropriate length.

UPS ¢
Mains
install
inside
3 proV
Mains

Exterr]

An en

Typical spacing

Cable tray and support

~o Test volume
A \A/
\

\

Non-conductive support

CMAD

To power Insulation up
supply / load to 0,15.n

N
S

A\
pcial earthing terminal for EMC purposes, if availa es\

ble trays or conduits, if conductive, to be eaﬂ&a’&\% accordance with relevant wiring rules

B in/out cables shall be bundled in the
tine fashion.

O

includ

i@e. If bundling is not possible, the cables shall be arrangdd in a

nd cables shall be insulated@o 0,15 m) from the ground plane.

junction box(es) shal flush with, and bonded direct to, the ground plane. If used, the AMN sHall be
bd under the groun e. For the purpose of restriction of radiation assessment to the cable fractions
the test volume, s may be applied at the position where the cables leave the test volume. CISPR 16 2
ides further guida on the application of CMADs.

and signal s shall drape to the floor.

al batt@ where applicable) shall be positioned and wired as for a normal installation condition.

lume,

e@storage device that does not fit within the test volume may be positioned outside the test v
lal 1

itside the test room

A length of 0,8 m + 0,08 m cable, either vertical or horizontal, shall be visible to the antenna. The cable is to be run
between the EUT/AE and the CMAD (when used) or between the EUT/AE and the ground plane. To reduce the
length of cable between the EUT and CMAD, CMADs may be raised in high position, leaving at least 0,8 m of cable
visible to the antenna.

The material used to support the cable shall be in accordance with the relevant wiring rules or otherwise as defined
by the manufacturer’s installation instructions. When CMADs are not used, excess mains cords shall be bundled in

the ce

ntre or shortened to the appropriate length.

A load that does not fit within the test volume is positioned outside the test volume, including outside the test room.

The end of the in/out cables which are not connected to a peripheral shall be bundled in the centre and may be

termin

ated if required with correct impedance.

Figure A.13 — Test configuration for top entry floor-standing equipment
(radiated emission measurement)

IEC
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Annex B
(informative)

Electromagnetic emission limits and
measurement methods of magnetic field — H field

2016

The magnetic component of the field radiated by the test unit is measured from 10 kHz to
30 MHz.

If measurements are taken in a shielded enclosure, its dimensions are such that antennas are

aIwaI
grounded surface at 1 m £ 0,2m from the floor. Measurements are taken at a-djst

D=3

The

meas
dista

Meas

oriented in a vertical plane so that it receives the maximal magnetic field.

most disturbance-producing side is defined as the one emitting the highest signal i
frequency band under consideration. The choice of this side and the-orientation o

hce is determined from the antenna's centre of phase.

s located at least 1 m from each of the walls. The equipment under test is placed ¢n its

m from the most disturbance producing side of the equipment under test.

ance

n the
f the

uring antenna are made simpler by using a spectrum analysery The measurement

urements are taken using a shielded loop aerial, as shown_in Figure B.1. The frame is

Loop antenna

/l}\ D > Grounding

Grounding UPS braid
fleasuring braid . AMN
BEceiver (if required) A

dy dy —» «——

v
[y

Tm£0,2m

1EQ

D=3m
d; z0/1m
Figure B.1 — Test set-up for measuring radiated disturbances
Whenp.measured by a loop antenna, the limits given in Table B.1 and Table B.2 apply when
measured-at-a-3m—distance-inaccordance-with Figwc B4
Table B.1 — UPS which has a rated output current less than or equal to 16 A
Quasi-peak limits
Frequency range dB (nA/m)
MHz
Category C1 UPS Category C2 UPS
0,01 to 0,15 40,0 to 16,5 52,0 to 28,5
0,15 to 1,0 16,5t0 0 28,5t0 12,0
1to 30 0 to -10,5 12,0t0 1,5
NOTE In all frequency ranges, the limit value reduces linearly with the logarithm of the frequency.
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Table B.2 — UPS which has a rated output current greater than 16 A

Quasi-peak limits
Frequency range dB (nA/m)
MHz
Category C1 UPS Category C2/C3 UPS
0,01 to 0,15 52,0 to 28,5 64,0 to 40,5
0,15t0 1,0 28,5t0 12,0 40,5 to 24,0
1to 30 12,0to 1,5 24,0to 13,5

NOTE In all frequency ranges, the limit value reduces linearly with the logarithm of the frequency.
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Electromagnetic emission — Limits of network ports

The current limits in Tables C.1, C.2 and C.3 are alternative to the voltage limits in Tables 1

and 2.

Table C.1 — Limits of network ports for category C1 UPS

Frequency range

Limits

Basic standard

0,15|MHz to 0,5 MHz

Limif decreasing linearly with
logatithm frequency

40 dB(pA) to 30 dB(pA) quasi-peak
30 dB(pnA) to 20 dB(nA) average

0,5 NIHz to 30 MHz

30 dB(unA) quasi-peak
20 dB(pnA) average

CISPR\22
Class B

Table C.2 — Limits of network ports for category C2 UPS

Frequency range

Limits

Basic standard

0,15|MHz to 0,5 MHz

Limif decreasing linearly with
Iogaiithm frequency

53 dB(unA) to 43 dB(pA) quasizpeak

40 dB(pA) to 30 dB(pA)ayerage

0,5 MIHz to 30 MHz

43 dB(pA) quasi-peak

30 dB(pnA) average

CISPR 22
Class A

Table C.3 — Limits of network ports for category C3 UPS

Frequency range

Limits

Basic standard

0,15|MHz to 0,5 MHz

Limif decreasing linearly with
|oga1ithm frequency

66 dB(unA) to 56 dB(pA) quasi-peak

50 dB(pnA) to 40 dB(pA) average

0,5 MHz to 30 MHz

56 dB(pA) quasi-peak

40 dB(pA) average

Extrapolation from Table 2 aphd
CISPR 16-1-2
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Annex D
(normative)

Electromagnetic immunity — Test methods

D.1 General

D.1.1 Object

The purpose of these tests is to measure the dpgrpp of immlmity of UPS systems to
electromagnetic disturbances.

Due o the range of physical size and power ratings, the manufacturer may choose the [most
appropriate test site and configuration that is best to physically accommodate'the UPS|and,
where necessary, within the current rating of the test equipment for currents in exceps of
100 A.

D.1.2 Test environment

It is preferable to carry out the immunity tests in a laboratory environment, in which all jtests
shall|be performed on a metallic ground plane projecting at least”0,5 m beyond the UPS ¢n all
sideqd; however, with a minimal size of 1 m x 1 m.

Floorn-standing UPS shall be placed on a non-conductive support 0,05 m to 0,15 m above the
suppprting plane.

UPS |lintended for table-top use shall be placedson a wooden table of 0,8 m height.

The ¢quipment under test is referred to bélow as UPS.

D.2 | Electrostatic discharge*(ESD)

The jmmunity to electrostatic)*discharges shall be tested according to IEC 61000-4-2| The
ESD |test shall be applied only to such points and surfaces of the UPS which are accessible to
personnel during normaliusage, as well as to a horizontal and a vertical coupling plape of
0,5m x 0,5m.

D.3 | Immunity to radiated electromagnetic (EM) fields

D.3.1 General

The Smmumnity test—to radiated—etectromagnetic—fietds—stmratt—be—performed—according to
IEC 61000-4-3. The test equipment, test facility, calibration, test set-up and procedure shall
be in accordance with the relevant clauses of IEC 61000-4-3.

D.3.2 Arrangement of wiring

The test shall be carried out in accordance with the requirements in 7.3 of
IEC 61000-4-3:2006.

D.4 Immunity to fast transients

D.4.1 The immunity test for repetitive fast transients is required on all cables that can be
connected to the UPS, unless they are declared by the manufacturer to be shorter than 3 m.
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D.4.2 The equipment shall be tested according to IEC 61000-4-4.

D.4.3 A capacitive coupling clamp, according to 6.4 of IEC 61000-4-4:2012, shall be placed
not more than 1 m from the UPS on any incoming or outgoing cable.

D.5 Immunity to surges

The test shall be carried out in accordance with IEC 61000-4-5.

D.6 —tmmumity totow-frequency signatls
D.6.1 Power line harmonics and inter-harmonics

D.6.1.1 General

The ¢perating UPS shall withstand the low-frequency conducted disturbances in the mains, as
specffied in IEC 61000-2-2. Compliance is checked by simulating the '‘conditions below| and
the UPS shall continue to operate without degradation of the specified performances.

D.6.1.2 Single-phase equipment

The {est as a minimum shall be performed with a single sinusoidal disturbing voltage of 10 V,
at a frequency which is slowly varied from 140 Hz to 360-Hz. Use can be made of a sfries
injection circuit where the mains supplies power at 507klz to 60 Hz, and the amplifier delivers
only the harmonics.

The [0 V disturbing voltage applies when the AC input voltage is rated 230 V and above. For
AC input voltage rated lower than 230 V, a proportionally lower disturbing voltage applies

D.6.1.3 Three-phase equipment

The fest set-up and voltage levelxfer each phase is identical to the set-up for single-phase
equigment; however, a three-phase variable frequency generator is used (static or rotafing).
The frequency is slowly varied\from 140 Hz to 360 Hz.

The fest shall be performed for both rotating sequences of the disturbing three-phase signal.

If the equipment has” a neutral terminal, it shall be connected and tested as in the sipgle-
phasg test, but-only at a frequency close to three times the line frequency.

The [I0 V-disturbing voltage applies when the AC input voltages are rated 230 V/400 V] and
abovg..For AC input voltages rated lower than 230 V/400 V, a proportionally lower disturbing
voltape.applies. r

D.6.2 Power line unbalance (three-phase UPS systems only)

Three-phase systems shall be tested for amplitude and phase unbalance on the power line
input.

An unbalance signal can be made with a single-phase transformer or by equivalent means.
The unbalance tests are performed on one line only.

The amplitude unbalance test is made with a 230:5 transformer typically connected for a
230 V application as in Figure D.1. The test shall be performed both with the shown
connection and with the reversed connection of the primary side of the transformer.
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The ratio of the transformer represents a 400 V/230 V distribution system. The ratio depends
on the voltage of the distribution system to which the UPS is connected.

L1

L2

L3

N

5V

AN
|_NW\_ 230V

UPS

IEC

The phase unbalance test is made with a 400:5 transformer, typically connected for a 4
applifation as in Figure D.2. The test shall be performed both with the shown_cannection

Figure D.1 — Amplitude unbalance

the rg¢versed connection of the primary side of the transformer.

ooV
and

The fatio of the transformer represents a 400 V/230 V distribution systéni. The ratio depends
on thie voltage of the distribution system to which the UPS is connected:

L1

L2

L3

N

5V

\AANJ
|_fYW\_ 400 V

UPS

Figure D.2 — Phase unbalance

IEC
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Annex E
(informative)

User installation testing

Measurements at the user's installation are generally necessary for category C4 and might
sometimes apply also for other categories (C2 and C3).

For general guidance, the following should be considered:

a)

b)

This [form of compliance verification is specific A{e the installation site, since the
characteristics affect the measurement. Additional*type-tested and compliant UPS mg
addef to the test unit without invalidating the compliance status of the measurement.

In

agre

ondauctead emission

he mains terminal voltage may be measured by use of a voltage probe, in accord
ith Clause 5 of CISPR 16-1-2:2014, and as shown in Figure A.1.

adiated emission

easurements should be made preferably at the boundary of the user's [premises; i
bundary is less than 30 m from the test unit, the measurements should be made
stance of 30 m from the test unit. The number of measurementsimade in azimuth
b as great as reasonably practical, but there shall be at least) four measuremen
rthogonal directions, and measurements made in the diréetion towards any ex
nuipment which may be adversely affected.

PoTOoT=Z 5 = —

DTE Measurements made in azimuth consist of measuring radiated emission at different angles
rizontal plane around the EUT.
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axy case the measurements should be. 'performed in accordance with the appli
ment between the supplier and the .customer.
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ALIMENTATIONS SANS INTERRUPTION (ASI) -

Partie 2: Exigences pour la compatibilité électromagnétique (CEM)

FEUILLE D'INTERPRETATION 1

Cettg feuille d’interprétation a été établie par le sous-comité 22H: Alimentations [sans
interquption (ASI), du comité d'études 22 de I'lEC: Systémes.ef.€quipements électronique¢s de
puisgance.

Le tejxte de cette feuille d’interprétation est issu des documents suivants:

FDIS Rapport de vote
22H/232/FDIS 22H/236/RVD

Le ripport de vote indiqué dans le table@u ci-dessus donne toute information sur le vote ayant
aboufi a I'approbation de cette feuille d’interprétation.

Interprétation du 5.3:2.4, Limites aux accés réseau de télécommunication

Introduction

Le plaragraphe 5.3.2.4 stipule que les limites des accés réseau de télécommunication
applicable aux ASI de catégorie C1, C2 et C3 se trouvent dans le Tableau 1, le Tableay 2 et
I’Annexe C.

Il n'était pas clair si 5.3.2.4 s'appliquait aux accés réseau de télécommunication qui
débutent et se terminent dans l'accés par I’enveloppe de I'ASIl (c'est-a-dire aux acceés
réseau de télécommunication connectés exclusivement aux circuits ou dispositifs faisant
partie intégrante de I'ASI).

Interprétation

Les limites de I'accés réseau de télécommunication du Tableau 1, du Tableau 2 et de
I'Annexe C s'appliquent uniquement aux accés réseau de télécommunication pour lesquels
la connexion a des circuits ou dispositifs externes a I'accés par I’enveloppe de I'ASI est
autorisée. Cela inclut, sans restriction, la connexion aux réseaux RTC, RNIS, xDSL et
Ethernet. Les limites du Tableau 1, du Tableau 2 et de I'Annexe C ne s'appliquent pas aux


https://iecnorm.com/api/?name=cc27b894333786cd6b393309f1fad62f

IEC 62040-2:2016/ISH1:2018 © IEC 2018 -3 -

accés réseau de télécommunication qui débutent et se terminent dans l'accés par
I’enveloppe de I'ASI (c'est-a-dire aux accés réseau de télécommunication connectés
exclusivement aux circuits ou dispositifs faisant partie intégrante de I'ASI).
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La = :
sans interruption (ASI), du comité d'études 22 de [I'lEC: Systémes et équipements

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ALIMENTATIONS SANS INTERRUPTION (ASI) -
Partie 2: Exigences pour la compatibilité électromagnétique (CEM)

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC) /D' IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation daps les don|
de| I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie) des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibl
puplic (PAS) et des Guides (ci-apres dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet trajté peut participe
organisations internationales, gouvernementales et non gouvernementales, en liaisen ‘avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donné(que les Comités nationaux dg
intéressés sont représentés dans chaque comité d’études.

Lep Publications de 'lEC se présentent sous la forme de recommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les effortswraisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publications I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite/par un quelconque utilisateur final.

D4ns le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparente les.Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
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 indéper
fouyrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsablend’aucun des services effectués par les organismes de certifi
indépendants.

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

Adcune responsabilité ne doit\'etre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de| justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de 'lEC
todite autre Publicatioh d€ I'lEC, ou au crédit qui lui est accordé.

L'qttention est attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées estobligatoire pour une application correcte de la présente publication.

L’gttention.ést)attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven
I'opjet de“droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets et de ne pas avoir signalé leur existence.
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Cette troisiéeme édition annule et remplace la deuxieme édition parue en 2005. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)

b)

I'intégration des limites pour les accés réseau de télécommunication dans le Tableau 1,

le Tableau 2 et I'Annexe C, a des fins de cohérence avec d'autres normes;

une modification des limites quasi-créte pour les ASI de catégorie C3 dans le Tableau 2,

a des fins de cohérence avec d'autres normes;
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c) une clarification des critéeres de performance destinés aux essais d'immunité dans le
Tableau 4;

d) une révision de certaines configurations d'essai dans I'Annexe A.

Le te

xte de cette norme est issu des documents suivants:

FDIS Rapport de vote
22H/210/FDIS 22H/212/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.

Cettd

Une

publication a été rédigée selon les Directives ISO/IEC, Partie 2.

le présent document, les caractéres d'imprimerie suivants sont employés:

kKigences proprement dites et annexes normatives: caractéres romains,
Bclarations de conformité et modalités d'essai: caractéres italiques;
btes et commentaires: petits caractéres romains;

pbnditions normatives au sein des tableaux: petits caractéres(romains;

rmes définis a I'Article 3: gras.

liste de toutes les parties de la série IEC62040, publiées sous le titre gé

Alimentations sans interruption (ASI), peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu de cette pubtication ne sera pas modifié avant la da

nhéral

te de

stabilité indiquée sur le 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 regconduite,

e slpprimée,

-

e a

Le c
exen

emplacée par une édition.révisée, ou

mendée.

bntenu de la fedille' d'interprétation de juin 2018 a été pris en considération dan
plaire.

5 cet

IMP

cetf

e‘publication indique qu'elle contient des couleurs qui sont considérées co

ORTANT - Le logo "colour inside"” qui se trouve sur la page de couverturlj| de

me

con

séquent, imprimer cette publication en utilisant une imprimante couleur.

utiles a une bonne compréhension de son contenu. Les utilisateurs devraient, par



https://iecnorm.com/api/?name=cc27b894333786cd6b393309f1fad62f

IEC 62040-2:2016 © IEC 2016 -51 -

ALIMENTATIONS SANS INTERRUPTION (ASI) -

Partie 2: Exigences pour la compatibilité électromagnétique (CEM)

1 Domaine d'application

La présente partie de I'lEC 62040 est une norme de produit pour les essais de type en
matidre de compatibilité électromagnétique (CEM). Elle s'applique aux ASI mobiles,
statignnaires, installées a poste fixe ou intégrées, enfichables et connectées en permangnce,
destipées a une utilisation dans les réseaux de distribution basse tension d'un environnement
résidentiel, commercial, d'industrie Iégere ou industriel, qui fournissent une tension de sortie
ne dépassant pas 1 000 V en courant alternatif ou 1 500 V en courant continu au nivegu de
[accps, et qui incluent un dispositif de stockage d'énergie.

Sous| réserve que l'installation, I'exploitation et la maintenance de I'ASIksoient réalisées de la
manigre prescrite par le fabricant, la présente norme définit les limites’d'émission, les nivieaux
d'immunité, les méthodes d'essai et les criteres de performances permettant a uneg ASI
compléte de respecter les exigences de CEM essentielles\ _nécessaires pour éviter les
interfiérences entre I'ASI et d'autres appareils, par exempleides récepteurs radio, et|pour
empécher que I'ASI soit affectée par des phénoménes extérieurs.

La présente norme ne traite pas des phénomeénes’/de CEM produits par des charges
connectées a I'ASI ni des situations créées par toeut appareil externe a I'AS| autre que |ceux
décrifs dans les exigences d'immunité.

La présente norme est harmonisée avec “les normes IEC applicables relatives aux limites
d'ém|ssions électromagnétiques et auxiniveaux d'immunité. Elle contient des exiggnces
supp|émentaires applicables aux ASI.

La présente norme ne couvre pas:

a) lgs dispositifs d'alimentation & basse tension en courant continu couverts par les normes
IEC 61204;

s systémes dontTa‘tension de sortie est dérivée d'une machine tournante.

(e}
~
o

NOTE[1 Les ASI sofit généralement raccordées a leur dispositif de stockage d'énergie via une liaison continue.
Une hatterie chimique est un exemple de dispositif de stockage d'énergie. D'autres dispositifs peuvent étre
appropriés; par,eonséquent, lorsque le mot "batterie" apparait dans le texte de la présente norme, il peyt étre
comprjis dans le\sens de "dispositif de stockage d'énergie".

NOTE|2 sLa présente norme de produit pour les essais de type permet d'évaluer la conformité CEM dgs ASI
seSdans l'une des catégories C1, C2 et C3 avant leur mise sur le marché. Elle propose également des

NOTE 3 Les différentes conditions d'essai nécessaires a couvrir toute la plage de tailles et de caractéristiques
assignées de puissance d'une ASI| compléte sont prises en considération. Une ASI compléte peut consister en une
ou plusieurs unités interconnectées. Pour plus d'informations sur la configuration d'une ASI, voir I'lEC 62040-
3:2011, Annexe A.

NOTE 4 Les exigences ont été choisies de maniére a permettre un niveau adéquat de CEM pour les ASI
installées dans un environnement résidentiel, commercial, d'industrie Iégére ou industriel. Les exigences ne
suffisent pas systématiquement a couvrir les situations peu susceptibles de se produire, y compris les défaillances
de I'ASI.

2 Références normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des exigences du présent document. Pour les références datées, seule [I'édition citée
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s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC 61000-2-2:2002, Compatibilité électromagnétique (CEM) — Partie 2-2: Environnement —
Niveaux de compatibilité pour les perturbations conduites a basse fréquence et la
transmission des signaux sur les réseaux publics d'alimentation basse tension

IEC 61000-3-2:2014, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites
pour les émissions de courant harmonique (courant appelé par les appareils < 16 A par
phase)

IEC $1000-3-12:2011, Compatibilité électromagnétique (CEM) — Partie 3-12: Limites —= Limites
pour|les courants harmoniques produits par les appareils connectés aux réseaux pyblics
bassg tension ayant un courant appelé > 16 A et < 75 A par phase

IEC 61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'gssai
et del mesure — Essai d'immunité aux décharges électrostatiques

IEC 61000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d'gssai
et dd mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréqugnces
radioglectriques

IEC 61000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d'gssai
et del mesure — Essai d'immunité aux transitoires électriques rapides en salves

IEC §1000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai
et del mesure — Essai d'immunité aux ondes de ¢hoc

IEC 61000-4-6:2013, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai
et de mesure - Immunité aux perturbations conduites, induites par les champs
radioglectriques

IEC 61000-4-8:2009, Compatibilité electromagnétique (CEM) — Partie 4-8: Techniques d'essai
et delmesure — Essai d'immunité’au champ magnétique a la fréquence du réseau

IEC 62040-3:2011, Alimentations sans interruption (ASl) — Partie 3: Méthode de spécification
des performances et €xigences d'essais

CISPR 11:2015,5Appareils industriels, scientifiques et médicaux — Caractéristiquey de
perturbations-radioélectriques — Limites et méthodes de mesure

o

CISPHR 16-1-1:2015, Spécification des méthodes et des appareils de mesure| des
pertqrbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partig 1-1:
Appareils de mesure des perturbations radioéleciriques et de l'immunité aux perturbations
radioélectriques — Appareils de mesure

CISPR 16-1-2:2014, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-2:
Appareils de mesure des perturbations radioélectriques et de l'immunité aux perturbations
radioélectriques — Dispositifs de couplage pour la mesure des perturbations conduites

CISPR 16-1-4:2010, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 1-4:
Appareils de mesure des perturbations radioélectriques et de l'immunité aux perturbations
radioélectriques — Antennes et emplacements d'essai pour les mesures des perturbations
rayonnées

CISPR 16-1-4:2010/AMD1:2012
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CISPR 16-2-1:2014, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 2-1:
Méthodes de mesure des perturbations et de Il'immunité — Mesures des perturbations
conduites

CISPR 16-2-3:2010, Spécifications des méthodes et des appareils de mesure des
perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 2-3:
Méthodes de mesure des perturbations et de I'immunité — Mesures des perturbations
rayonnées

CISPR 16-2-3:2010/AMD1:2010

CISPR 16-2-3:2010/AMD2:2014

CISFJR 22:2008, Appareils de traitement de l'information — Caractéristiques des perturbgtions
radioélectriques — Limites et méthodes de mesure

3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour|les besoins du présent document, les termes et définitions @de"l'lEC 62040-3:2011 [ainsi
que les suivants s'appliquent.

L'ISQ et I'IEC tiennent a jour des bases de données terminologiques destinées a étre util[sées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |30 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.11
accér
interflace particuliere entre I'ASI et I'envifbnnement électromagnétique externe (voir Figur

%
—_
~
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Acces de sortie en
courant alternatif

Acceés d'entrée eni
courant alternatif:

Convertisseur (s)

f une batterie

: partagée avec
I d’autres

: équipements

r_______| Convertsseur() ( .

: depuissance :_ :

I | I
Acces a la terre : Lﬂi Dispositif de :

I courant continu d'énergie |

; — tedtepex: :
Actes réseau de : : : batterie :

télécommunication [ I

f l b O——— 1

I I

I I _ N

I I Dispositif de

: |Accesen | stockage d'énergig

l courant continu [»Ron dédié, p. ex.

I

I

I

I

I

I

———— = Accés par I'enveloppe

= Alimentation sans interruption
IEC

Figure 1 —'Accés d'une ASI

3.1.2
interface en courant continu
connexion dédiée située entre lg convertisseur de puissance et un dispositif de stodkage
d'éngrgie exclusivement utilisé_par I'ASI

Note 1 a l'article: L'interface, vers un dispositif de stockage d'énergie prévu pour étre utilisé exclusivement par
I'ASI n'est pas un acceés, car.ce dispositif est inclus dans I'ASI. Le dispositif de stockage d'énergie dédié pr¢senté
a la Figure 1 est connecté(via une interface en courant continu.

3.1.3
acceéls en courant continu
conngexion entre le convertisseur de puissance et un dispositif de stockage d'énergie qui|n'est
pas exclusivement utilisé par I'ASI

Note 1 aVarticle: Un dispositif de stockage d'énergie non dédié est connecté via un accés en courant contjnu.

3.1.4

acceés par l'enveloppe

frontiere physique de I'appareil en essai (EUT), a travers laquelle des champs
électromagnétiques peuvent rayonner ou qu'ils peuvent affecter

Note 1 a I'article: Sur la Figure 1, I'accés par I'enveloppe représenté par la ligne en pointillés qui entoure le ou
les convertisseurs de puissance et le dispositif de stockage d'énergie dédié n'implique pas I'existence d'un
quelconque blindage.

3.1.5

acceés réseau de télécommunication

acces de signal, de commande ou de communication prévus pour l'interconnexion entre des
composants d'une alimentation sans interruption (ASl), ou entre une ASI et un matériel local
associé et utilisé conformément aux spécifications fonctionnelles pertinentes aux fins de
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commande et/ou de surveillance de [I'AS| et/ou de commande du matériel associé
conformément au manuel d'utilisation

Note 1 a l'article: La longueur maximale du cable raccordé a I'accés réseau de télécommunication est un
exemple de spécification fonctionnelle pertinente.

3.1.6

premier environnement

environnement qui inclut des locaux d'habitation, commerciaux et pour l'industrie légere
directement connectés, sans transformateurs intermédiaires, a un réseau public
d'alimentation basse tension

3.1.7
deuxiéme environnement
envirpnnement qui inclut tous les établissements commerciaux, pour l'industrie “légéfe et
indugtriels qui ne sont pas inclus dans le premier environnement

Note 1 a l'article: Un béatiment ou une partie d'un batiment, lorsqu'un transformateur ou un_générateur déd|é leur
fourni{ de I'énergie, sont des exemples de deuxiéme environnement.

3.1.8
ASI de catégorie C1
ASI destinée a étre utilisée sans aucune restriction dans le premier environnement

Note 1 a l'article: De telles ASI sont adaptées a une utilisation dans des)locaux d'habitation.

3.1.9
ASI de catégorie C2
ASI destinée a étre utilisée sans aucune restrictionndans le deuxiéme environnement

Note 1 & I'article: De telles ASI peuvent également étre utilisées dans le premier environnement, dans certaines
conditjons.

3.1.1)0
ASI de catégorie C3
ASI| dont le courant de sortie.dépasse 16 A, destinée a étre utilisée dans le deuxjéme
environnement sous certaines'restrictions

3.1.111
ASI de catégorie C4
ASI Iui ne peut pas éetre classée dans les catégories C1, C2 ou C3, destinée a étre ut|lisée
dans|des environnements soumis a des exigences particuliéres

3.2 | Abréviations
AAN réseau fictif asymétrique (Asymmetric Artificial Network)

rla 4 " n.z : PRI o i il ITRAT - R . Qe fo i ok Al " Ty Wwe 1)
NOTI: 1 LTS CTIITS  TCoTaU UT SiaulicduuliTm U Tmmpeudarice  (ToIN, 1iipeudiiet oldlITzaliunn INCIWUTR ) ©U - ARAT SOI"It

interchangeables.
EA équipement auxiliaire
AMN réseau fictif d'alimentation (Artificial Mains Network)

NOTE 2 Les termes "réseau de stabilisation d'impédance de ligne" (RSIL) et "AMN" sont interchangeables.
CMAD dispositif d'absorption en mode commun (Common Mode Absorption Device)
EUT appareil en essai (Equipment Under Test)

RF fréquence radioélectrique (Radio Frequency)
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4 Classification des ASI

4.1 ASI de catégorie C1

Cette catégorie comprend les ASI destinées a étre utilisées sans aucune restriction dans le
premier environnement.

Les ASI de catégorie C1 doivent étre conformes aux exigences de catégorie C1 relatives aux
limites d'émission (voir Article 5) et d'immunité (voir Article 6).

4.2 _ASl de catégorie C2

Cettg catégorie comprend les ASI destinées a étre utilisées sans aucune restriction_daps le
deuxieme environnement. De telles ASI peuvent également étre utilisées dans e prgmier
envifonnement, a condition de tenir compte des effets de la note d'avertissement.-ci-dessgous.

Les ASI de catégorie C2 doivent étre conformes aux exigences de catégothie C2 relative$ aux
limitgs d'émission (voir Article 5) et d'immunité (voir Article 6).

L'avgrtissement suivant doit étre inclus dans le manuel d'utilisation:.

AVERTISSEMENT: Ce produit est une ASI de catégorie/.C2. Dans un environnegment
résidentiel, ce produit peut étre la source de perturbations tfadioélectriques, auquel cas il[peut
étre ddemandé a l'utilisateur de prendre des mesures supplémentaires.

NOTE| Ces mesures supplémentaires peuvent exiger les services d'une personne ou d'une organisation qufalifiée
en maltiére de CEM.

4.3 | ASI de catégorie C3

Cettg catégorie comprend les ASI dont letecourant de sortie dépasse 16 A et destinées § étre
utilisees dans le deuxiéme environnement, sous les restrictions suivantes:

a) I'ASI doit étre installée et mise en service par un professionnel ou une organisfation

qualifié(e) en matiére de CENJ;

b) I'emplacement de I'ASI doit étre physiquement séparé d'autres batiments classés dans la
cptégorie "premier environnement" d'une distance supérieure a 30 m ou par| une
structure qui fasse-barrage aux phénomenes de rayonnement et produise une atténujation
énuivalente; et

c) I'[nstallation doit étre alimentée par un transformateur ou un générateur dédié, ou un
dispositif fournissant une atténuation équivalente.

Les ASI déecatégorie C3 doivent étre conformes aux exigences de catégorie C3 relative$ aux
limitgs d’émission (voir Article 5) et d'immunité (voir Article 6).

L'avertissement suivant doit étre inclus dans le manuel d'utilisation.

AVERTISSEMENT: Ce produit est destiné a une application commerciale et industrielle dans
le deuxiéme environnement; des restrictions d'installation ou des mesures supplémentaires
peuvent étre nécessaires pour empécher les perturbations.

4.4 ASI de catégorie C4

Cette catégorie comprend les ASI qui ne peuvent pas étre classées dans les catégories C1,
C2 ou C3, et sont destinées a étre utilisées dans des environnements soumis a des
exigences particuliéres.

De telles ASI doivent respecter les niveaux d'émission et d'immunité spécifiques applicables
pour l'installation.
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Les ASI de catégorie C4 ne sont pas limitées par les courants assignés.

NOTE L'évaluation de la conformité d'une ASI de catégorie C4 consiste généralement en une évaluation
technique des effets d'une combinaison de variantes et de sous-ensembles d'ASI, et en un essai final sur site
destiné a vérifier la conformité aux exigences qui ne peuvent pas étre vérifiées de maniére satisfaisante par une
évaluation technique. Pour plus d'informations concernant les essais sur site, voir I'Annexe E.

4.5 Catégories et environnement

Si I'environnement a été déterminé comme premier environnement, il convient qu'une ASI
de catégorie C1 ou C2 soit utilisée.

Si I'environnement a été déterminé comme deuxiéme environnement, il convient qu'ung ASI
de catégorie C2 ou C3 soit utilisée.

Si I'egnvironnement n'est pas couvert exclusivement soit par le premier environhement] soit
par l¢ deuxiéme environnement, il convient qu'une ASI de catégorie C4 soif\utilisée.

Du ppint de vue du niveau d'émission, une ASI d'une catégorie faible, (par exemple C1,[peut
toujoprs étre utilisée a la place d'une ASI d'une catégorie plus élevée;\par exemple C3.

Les [catégories d'émission sont indépendantes des niveauX, d'immunité. Par exemple,
I'indi¢ation selon laquelle une ASI correspond a la catégorie diémission C1 n'implique pag que
son rjiveau d'immunité soit uniquement approprié pour le premier environnement.

4.6 | Documentation
Aux fins de la CEM, ce qui suit doit étre inclus dans*la documentation destinée a I'utilisateur:

a) toutes mesures spéciales a prendre pout’ satisfaire aux exigences de conformité| par
eremple la ségrégation des cables, I'utilisation de cables blindés ou spéciaux, et foute
restriction portant sur la longueur des® cables raccordés a la sortie en courant altefnatif
t/ou au dispositif de stockage d'énergie;

c)
d)

e

b) sur demande, une liste des aceessoires d'AS| compatibles avec la CEM;
uhe notice d'avertissement pour les ASI de catégorie C1 décrites en 6.3.2;
u

he notice d'avertissement pour les ASI de catégories C2 et C3 décrites en 4.2 et 4.3, en
fgnction du cas.

5 Emission

5.1 Généralites

Les llmites,d'émission applicables pour chaque catégorie d'ASI sont spécifiées en 5.3.

Les émissions comprises dans Ta plage de fréquences jusqu'a 1,0 GHz sont couvertes.

Les exigences en termes d'émission ont été choisies de maniére a assurer que les
perturbations engendrées par I'ASI en fonctionnement normal n'atteignent pas un niveau qui
pourrait empécher d'autres appareils de fonctionner comme prévu normalement.

NOTE 1 Il est possible que les limites données dans la présente norme ne fournissent pas une protection totale
contre la perturbation de la réception des émissions radio ou de télévision lorsque I'ASI| est utilisée a moins de
10 m des antennes réceptrices pour les ASI de catégorie C1 ou C2, et a moins de 30 m pour les ASI de catégorie
C3.

NOTE 2 Dans certains cas particuliers, par exemple lorsqu'un appareil trés sensible est utilisé a proximité, des
mesures d'atténuation supplémentaires peuvent étre prises pour réduire les émissions électromagnétiques en dega
des niveaux spécifiés.
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Exigences d'essai générales

Les essais d'émission pour une ASI doivent étre réalisés dans les conditions suivantes:

a) tension d'entrée assignée;

b) mode(s) de fonctionnement normal et en autonomie;

c) C

harge résistive qui se traduit par le niveau le plus élevé de perturbations.

2016

Les exigences d'essai sont spécifiées pour chaque accés examiné. Voir Annexe A pour les

méth

5.3
5.3.1

odes d'essais.

Exigences de mesure

Généralités

Les émissions de tous les accés doivent étre vérifiées comme suit.

Si I'ASI peut étre connectée a des accessoires auxiliaires, elle doit étressoumise a l'ess
eétantl connectée a la configuration minimale incluant les accessgires auxiliaires gt de

conn
La c
préci

de m

5.3.2

ai en

communication nécessaires pour faire appel a lI'ensemble de ces acceés, ou doit| étre
bctée a une impédance de terminaison équivalente.
bnfiguration et le mode de fonctionnement au courscde”la mesure doivent étre motés
sément dans le rapport d'essai. Voir Annexe A pour |és montages d'essai et les critéres
esure. Pour les essais in situ ou les essais d'installdtion par I'utilisateur, voir Annexeg E.
Emissions conduites
1 Acceés et limites

5.3.2,

Lorsque les ASI comportent des bornes._d!alimentation additionnelles (accés) destinéed a la

conn

inter
des

exion de sources d'alimentation séparées pour les circuits de bypass statique et/ou

onnectées avec l'accés d'entrée en courant alternatif afin de permettre la réalis
essais d'émissions conduiteés sur l'accés d'entrée en courant alternatif (com

les dircuits de bypass de maintenance, ces bornes (accés) peuvent étre temporaireEent
t

corregspondant.

La mesure sur l'un _des' multiples accés identiques est suffisante aux fins de I

d'ém

NOTE

En 5
dans

ssions conduites.

Les émissions conduites dans la plage de fréquences de 2 kHz a 150 kHz sont a I'étude.

les Tableaux 1 et 2.

pour

ion
un)

pssai

3.2, lesilimites d'émissions conduites dans la plage de 0,15 MHz a 30 MHz sont données
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Tableau 1 — Limites de tension perturbatrice sur les bornes d'alimentation
et les accés réseau de télécommunication pour les ASI de catégories C1 et C2
dans la plage de fréquences comprise entre 0,15 MHz et 30 MHz

Plage de Limites
fréquences dB (pV)
MHz ASI de catégorie C1 ASI de catégorie C2
Bornes Accés réseau de Bornes Accés réseau de
d'alimentation télécommunication d'alimentation télécommunication
Quasi- Valeur Quasi- Valeur Quasi- Valeur Quasi- Valeur
créte moyen- créte moyen- créte moyen- créte moyen-
ne ne ne ne
0,19 a 0,50° 66 a 562 56 a 46° 84a742 | 74a642 79 66 97 a 872 84 3742
0,50 a 5P 56 46 73 60
74 64 87 78
5a 30 60 50 73 60

a8 Ua limite décroit linéairement avec le logarithme de la fréquence.

b Ua limite inférieure doit s'appliquer a la fréquence de transition.

Tableau 2 — Limites de tension perturbatrice sur les bornes d'alimentation
et les accés réseau de télécommunication pour les-AS1 de catégorie C3 dans
la plage de fréquences comprise entre 0,45 MHz et 30 MHz

Cqurant de sortie Plage de fréquences Limites
agsigné de I'ASI dB (pV)
Bornes d'alimentation Acceés réseau de
télécommunication
A MHz Quasi-créte Valeur Quasi-créte Valeuyr
moyenne moyenne
0,15 a 0,50° 100 90 110 a 1002 94 3 8y°
> 16 a 100 0,50 a 5,0% 86 76
100 84
5,0.ar30,0 90 4732 80 a 602
0,454 0,50° 130 120 110 a 1002 94 3 gy°
> 100 0,50 a 5,0° 125 115
100 84
5,0 a 30,0 115 105

2 LUa limite décroit linéairement avec le logarithme de la fréquence.

b L limite inféfieure doit s'appliquer & la fréquence de transition.

5.3.2.2

Limites a I'accés d'entrée en courant alternatif (alimentation)

L'ASI ne doit pas dépasser les limites indiquées soit par le Tableau 1, soit par le Tableau 2,
en fonction de la catégorie et du courant de sortie assigné de I'AS| soumise a I'essai.

L'ASI doit respecter aussi bien la limite moyenne que la limite quasi-créte lors de I'utilisation,
respectivement, d'un récepteur de valeur moyenne et d'un récepteur de valeur quasi-créte, la
mesure étant effectuée dans les deux cas conformément aux méthodes décrites en A.6.

Si la limite moyenne n'est pas dépassée lorsqu'un récepteur de valeur quasi-créte est utilisé,
les deux limites doivent étre considérées comme respectées et la mesure avec le récepteur
de valeur moyenne n'est pas nécessaire.

Si la lecture sur le récepteur de mesure met en évidence des fluctuations au voisinage de la
limite, cette lecture doit étre poursuivie pendant au moins 15s a chaque fréquence de
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mesure; c'est la lecture la plus élevée qui doit étre notée, a I'exception de tout pic isolé bref,
qui doit étre négligé.

5.3.2.3 Limites a I'accés de sortie en courant alternatif

Les limites du Tableau 1 et du Tableau 2 pour les bornes du réseau d'alimentation
s'appliquent.

Une majoration de + 14 dB est admise pour les émissions conduites a la sortie de I'ASI
spécifiées dans le Tableau 1 et le Tableau 2, excepté pour les ASI de catégorie C3 dont le
courant dépasse 100 A, pour lesquelles aucune majoration n'est admise.

Auculr)le limite ne s'applique aux ASI pour lesquelles la longueur du cable de sortie-décrit par
le fapricant dans son manuel d'utilisation est inférieure a 10 m. Lorsque le fabricagt ne
déclgre pas de longueur de cable maximale, les limites s'appliquent.

Les valeurs doivent étre mesurées conformément a A.7.

5.3.2,4 Limites aux acceés réseau de télécommunication

Les |imites du Tableau 1 et du Tableau 2 pour les accés réseau de télécommunication
s'apdliquent.

Aucune limite ne s'applique aux ASI pour lesquelles la fongueur du cable réseau décrit par le
fabri¢gant dans son manuel d'utilisation est inférieure<@y10 m. Lorsque le fabricant ne déclare
pas de longueur de cable maximale, les limites s'appliquent.

L'Anpexe C fournit des limites de courants quipeuvent étre appliquées comme alternativg aux
limitgs de tension.

5.3.2.5 Limites pour les interfaces%n courant continu et les accés en courant
continu

Aucun essai d'émissions copduites n'est exigé sur l'interface en courant continu
(voir[Figure 1).

NOTE| L'effet des émissions\‘conduites sur l'interface en courant continu peut cependant provoqudr des
émiss|ons rayonnées, mai§ aucun essai d'émissions conduites ne s'applique dans la mesure ou il est exigdé que
I'ASI respecte les limites diémissions rayonnées décrites en 5.3.3.

Les limites des~accés en courant continu sont actuellement a I'étude et leurs valeurs|sont
en aftente dedétermination dans une future édition de la CISPR 11.

5.3.2,6 Emissions basse fréquence — Harmoniques du courant d'entrée

Si le courant d'entrée et la tension assignés sont dans le domaine d'application de
I'lEC 61000-3-2 ou de I'lEC 61000-3-12, les limites et les méthodes d'essais qu'elles
contiennent doivent s'appliquer.

5.3.3 Emissions rayonnées

5.3.3.1 Champ électromagnétique

L'ASI doit respecter les limites données au Tableau 3. Si la lecture sur le récepteur de
mesure met en évidence des fluctuations au voisinage de la limite, cette lecture doit étre

poursuivie pendant au moins 15 s a chaque fréquence de mesure; c'est la lecture la plus
élevée qui doit étre notée, a I'exception de tout pic isolé bref, qui doit étre négligé.

Aucune limite ne s'applique pour les émissions rayonnées au-dessous de 30 MHz.
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Tableau 3 - Limites des émissions rayonnées dans la plage
de fréquences comprise entre 30 MHz et 1 000 MHz

Plage de fréquences

Limites quasi-créte

dB (uV/m)
MHz ASI de catégorie C1 ASI de catégorie C2 ASI de catégorie C3
30 a 2302 30 40 50
230 a 1000 37 47 60

a8 La limite inférieure doit s'appliquer a la fréquence de transition.

NOTE|1

La distance d'essai est de 10 m. Si la mesure d'émission a 10 m ne peut pas étre effectuée a_cayse de

niveayx de bruit de fond importants, ou pour toute autre raison, la mesure est effectuée a une distance_inféfieure,

par e

donnéles mesurées a la distance spécifiée afin de déterminer la conformité.

emple 3 m. Un facteur de proportionnalité inverse de 20 dB par décade est utilisé pour rormaliser les

NOTE|2 Pour les cas ou des perturbations se produisent, des dispositions supplémentaires peuvent étre

nécespaires.
5.3.3/.2 Champ magnétique
Aucujne limite

6 Immunité

6.1 Généralités

ne s'applique pour
préconisations relatives aux méthodes de mesure et aux niveaux jnformatifs.

les émissions

magnétiques.

L'Annexe B fournit

Les ¢xigences d'immunité traitées dans le présent document concernent uniquement la plage
de frequences comprise entre 0 Hz et 1 GHz,

Les

domgine de la compatibilité électromagnétique. Les exigences d'essai sont spécifiées

chagle accés examiné.

Les

brésentes exigences d'essai constituent les exigences essentielles d'immunité daps le

pour

niveaux indiqués dans JArticle 6 ne tiennent pas compte de certains cas extrémep qui

peuvent étre rencontrés dans n'importe quel lieu mais avec une faible probabilité. Dans de

tels gas, il peut y avoir lieu de spécifier des niveaux supérieurs.

NOTE

Il peut arriver, dahs certains cas particuliers, que les niveaux de perturbation dépassent ceux ingliqués

dans |p présente norme,+par exemple lorsqu'un émetteur portable est utilisé a proximité d'une ASI. Dans ces|cas, il
est possible que d€s mesures particuliéres adaptées soient nécessaires.

6.2

Exigences générales et critéres de performance

Le matériel doit au moins respecter les niveaux d'immunité indiqués en 6.3. Les critérgs de

perf

ol AQL RN 2 ol 1 Talal A
rrarivc ucos AOT SUTTL UUTITICTS Udlls 1€ T duicau =.

Tableau 4 — Critéres de performance pour les essais d'immunité

Critére A

Critere B

Indications externes et internes et
dispositif de mesure

Variation seulement pendant I'essai

Variation seulement pendant I'essai

Signaux de commande vers les
dispositifs externes

Aucune variation

Variation temporaire seulement en
cohérence avec le mode de
fonctionnement réel des ASI

Mode de fonctionnement?

Aucune variation

Variation temporaire seulement

2 A tout moment, I'ASI
I'lEC 62040-3:2011).

doit

respecter la catégorie de performance déclarée par le fabricant (voir
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Les essais doivent étre effectués avec I'AS| dans les conditions suivantes:

a) tension d'entrée assignée;

b) mode(s) de fonctionnement normal;

c) charge linéaire a la puissance active de sortie assignée ou a charge réduite,
conformément a I'l'EC 62040-3:2011.

L'ASI doit étre spécifiée avec le niveau adapté lorsqu'il existe différents niveaux de critéres
de performance.

Voir

6.3
6.3.1

La d
répef

dégradation et conformément au critere de performance applicable. Les critére

perfo

6.3.2

cong
aver
desti

Les trlliveaux du Tableau 5 doivent étre appliqués aux AShde catégorie C1. Si une AS

'Annexe D nour les méthaodes d'essais
g

Exigences d'immunité de base
Généralités

onformité est vérifiée par des essais correspondant aux exigences d'imm
toriées dans le Tableau 5 et le Tableau 6. L'ASI doit continuer/a fonctionner

rmance sont décrits dans le Tableau 4.

ASI de catégorie C1

e pour avoir une immunité conforme au JTableau 5, elle doit comprendrs
issement écrit dans le manuel d'utilisation ou sur/l'appareil, qui indique qu'elle n'es
hée a étre utilisée dans un environnement industriel.

unité
sans
5 de
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Tableau 5 — Exigences d'immunité minimales pour les ASI de catégorie C1

Norme Critére de
. . N fondamentale .
Acces Phénomeéne our la méthode Niveau performance
P d X (d'acceptation)
essai
4 kv CD
DES IEC 61000-4-2 ou 8 kV AD B
si CD impossible
80 MHz a
Accés par Champ électromagnétique a 1 000 MHz
I'enveloppe radiofréquence, modulation IEC 61000-4-3 vyl A
d'amplitude M
80 % AM (1 kHz)
Immunité au champ magnétique
a la fréquence du réseau IEC 61000-4-8 3 A/m A
d'alimentation
Transitoires rapides en salves IEC 61000-4-4 1 kV/5 kHz? B
Surtensions®
1 kVve
1,2/50 ps, IEC 61000-4-5 B
2 kvd
Acceéss d'entrée 8/20 ps
en cqurant ‘ ‘ 0,15 MHz a 80 MHz
alternatif Radlofrequencs conduite en IEC 61000-4-6 3\ A
mode commun
80 % AM (1 kHz)
Immunité aux signaux basses Voir D.6 ef 10 V/ A
fréquences IEC 61000-2-2 140 Hz a 360 Hz
Transitoires rapides en salves IEC 61000-4-4 1 kV/5 kHz? B
. b,
Accéls de sortie | Surtensions®® 1 KVE
en cdurant 1,2/50 us, IEC 61000-4-5 d B
alternatif et 2 kV
| 8/20 ps
accep en
courant _ _ 0,15 MHz a 80 MHz
continu Radlofrequencg conduite en IEC 61000-4-6 3v A
mode commun
80 % AM (1 kHz)
Interface en 1 kV/5 kHz
courant Transitoires rapjdes en salves® IEC 61000-4-4 . " B
continu Pince capacitive
o . 1 kV/5 kHz
Transitoires\rapides en salves® IEC 61000-4-4 . . B
Accék réseau Pince capacitive
de t{écom- _ _ 0,15 MHz a 80 MHz
munication Radlofrequencg conduite en IEC 61000-4-6 3V A
mode commun
80 % AM (1 kHz)
CD =|déchargerau contact (contact discharge)
AD =|décharge dans l'air (air discharge)
AM =[medulation d'amplitude (amplitude modulation)

DES = décharge électrostatique

2 Acceés réseau d'alimentation a courant assigné < 100 A: couplage direct en utilisant le réseau de couplage et
de découplage. Accés réseau d'alimentation a courant assigné = 100 A: couplage direct ou pince capacitive
sans réseau de découplage. Si la pince capacitive est utilisée, le niveau d'essai doit étre de 2 kV/5 kHz.

La condition d'essai de charge réduite est acceptable pour des connexions d'alimentation avec un courant
assigné > 63 A.

¢ Couplage entre lignes.
Couplage entre ligne et terre.

Applicable seulement aux connexions ou interfaces destinées a des cables dont la longueur totale,
conformément aux spécifications fonctionnelles données par le fabricant, peut dépasser 3 m.
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Les niveaux du Tableau 6 doivent étre appliqués aux ASI destinées a étre utilisées dans le
deuxiéme environnement.

Tableau 6 — Exigences d'immunité minimales pour les ASI de catégories C2 et C3

Norme Critére de
| . X fondamentale .
Acceés Phénoméne our la méthode Niveau performance
P d . (d'acceptation)
essai
BES H=G-64-000-4-2 4 kv CD 3
ou 8 kV AD
Accés par Champ électromagnétique a 80 MHz a 1 000 MHz
I'enveloppe radiofréquence, modulation IEC 61000-4-3 10 V/im \
d'amplitude 80 % AM (1 kHz)
In}munlte au ch’amp m?gpethue.a la IEC 61000-4-8 30 A/m \
fréquence du réseau d'alimentation
Transitoires rapides en salves IEC 61000-4-4 2 kV/5 kHz? B
Surtensions® 1 kve
1,2/50 ps, IEC 61000-4-5 g B
2 kV
Acceés d'entrée  [8/20 ys
en courapt Radiofre dui d 0715 MHz a 80 MHz
alternatif adio reguence conduite en mode IEC 61000-4-6 1oV \
commun
80 % AM (1 kHz)
Immunité aux signaux basses Voir D.6 et 10 V/ \
fréquences I'lEC 61000-2-2 140 Hz a 360 Hz
Transitoires rapides en salves IEC 81000-4-4 2 kV/5 kHz? B
. b,
Accés d¢ sortie | Surtensions ¢ 1 kVe
en couraht 1,2/50 ps IEC 61000-4-5 2 kyd B
alternatif|et 8/20 us
acces ‘ir i Radiofré dui q 0,15 MHz a 80 MHz
courant pontinu adio reguence conduite en mode IEC 61000-4-6 10 V \
commun
80 % AM (1 kHz)
Interfacq en . Transitoires rapides en salves® IEC 61000-4-4 2,kV/5 kHz . B
courant pontinu Pince capacitive
2 kV/5 kH
Transitoires rapides\en-salves® IEC 61000-4-4 . z . B
Pince capacitive
. Surtensions®: f
Acceés r@seau de | 4 55 . IEC 61000-4-5 |1 kV 3
télécomq
municatijon 8/20 ps
Radidka duit q 0,15 MHz a 80 MHz
adiofréquence conduite en mode
comNune IEC 61000-4-6 10V A
80 % AM (1 kHz)
CD = dégharge au contact
AD = dédhargge-dans l'air
AM = mogulation d'amplitude
DES = décharge électrostatique

a

Acceés réseau d'alimentation a courant assigné < 100 A: couplage direct en utilisant le réseau de couplage et de
découplage. Accés réseau d'alimentation a courant assigné = 100 A: couplage direct ou pince capacitive sans
réseau de découplage. Si la pince capacitive est utilisée, le niveau d'essai doit étre de 4 kV/5 kHz.

La condition d'essai de charge réduite est applicable pour des connexions d'alimentation avec un courant
assigné > 63 A.

Couplage entre lignes.
Couplage entre ligne et terre.

Applicable seulement aux connexions ou interfaces destinées a des cables dont la longueur totale, conformément
aux spécifications fonctionnelles données par le fabricant, peut dépasser 3 m.

Applicable seulement aux connexions destinées a des cables dont la longueur totale, conformément aux
spécifications fonctionnelles données par le fabricant, peut dépasser 30 m. Dans le cas d'un cable blindé, un
couplage direct au blindage est appliqué. Cette exigence d'immunité ne s'applique pas aux bus dédiés ou autres
interfaces de signaux pour lesquelles I'utilisation de dispositifs de protection contre les surtensions n'est pas pratique
pour des raisons techniques. L'essai n'est pas requis lorsqu'un fonctionnement normal ne peut pas étre atteint en
raison de I'impact du réseau de couplage et de découplage sur I'appareil en essai (EUT).
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