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Thils ‘consolidated version of the official IEC Standard and its amendment has bé¢en
preF)ared for user convenience.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOME AND BUILDING ELECTRONIC SYSTEMS (HBES) AND
BUILDING AUTOMATION AND CONTROL SYSTEMS (BACS) -

Part 5-1: EMC requirements, conditions and test set-up

FOREWORD

[he International Electrotechnical Commission (IEC) is a worldwide organization for standardization icompri

nternational co-operation on all questions concerning standardization in the electrical and. electronic fields
his end and in addition to other activities, IEC publishes International Standards,-Technical Specificati
[echnical Reports, Publicly Available Specifications (PAS) and Guides (hereaften referred to as

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International;~governmental and

jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cloj
vith the International Organization for Standardization (ISO) in accordance™with conditions determined
hgreement between the two organizations.

'he formal decisions or agreements of IEC on technical matters express;~as nearly as possible, an internati
onsensus of opinion on the relevant subjects since each technical , committee has representation fron
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts .are.made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsibl€ for the way in which they are used or for
nisinterpretation by any end user.

n order to promote international uniformity, IEC<National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible~in their national and regional publications. Any divergdg
etween any IEC Publication and the corresponding’jnational or regional publication shall be clearly indicatg
he latter.

EC itself does not provide any attestation -of*conformity. Independent certification bodies provide confor
hssessment services and, in some-areas,access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

Al users should ensure that they have'the latest edition of this publication.

No liability shall attach tolEC_of_its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
ther 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 other
Publications.

\ttention is drawn( to, the Normative references cited in this publication. Use of the referenced publicatior]
ndispensable for the correct application of this publication.

A\ttentionisidrawn to the possibility that some of the elements of this IEC Publication may be the subje
atent rightsy 1EC shall not be held responsible for identifying any or all such patent rights.

5ing

Il national electrotechnical committees (IEC National Committees). The object of “IEG s \to promote

. To
bns,
IEC
Eted
hon-
sely
by

bnal
all

bnal
IEC
any

ons
nce
din

mity
any

and
e or
and
IEC

t of

IEC 63044-5-1 edition 1.1 contains the first edition (2017-01) [documents 23/736/CDV

and 23/748/RVC] and

23/1007/RVD].

This Final version does not show where the technical content is modified
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.

its amendment 1 (2022-06) [documents 23/1001/FDIS and

by
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International Standard IEC 63044-5-1 has been prepared by IEC technical committee 23:
Electrical accessories.

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

A list of all parts in the IEC 63044 series, published under the general titte Home and Building
Electronic Systems (HBES) and Building Automation and Control Systems (BACS), can be
found on the IEC website.

LRERR & & COnR A A G‘:‘G‘:"“G““ WI”
ain unchanged until the stability date indicated on the IEC web site under webstore.ied.ch
in the data related to the specific publication. At this date, the publication will be

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

e |amended.

IMRORTANT - The 'colour inside’' logo on the cover page-of-this publication indicates
th it contains colours which are considered. to’,'be useful for the corrgct
un?erstanding of its contents. Users should therefore“print this document using| a
colour printer.
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INTRODUCTION

The IEC 63044 series deals with developing and testing Home and Building Electronic
Systems (HBES) and Building Automation and Control Systems (BACS).

The IEC 63044-5 series ensures a common level of EMC requirements for HBES/BACS
devices.
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corlnected to an HBES/BACS network. It does not apply to interfaces to other networks.

NOTE An example of other networks is a dedicated ICT network covered by CISPR 32.
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The following documents are referred to in the text.in 'such a way that some or all of t
corltent constitutes requirements of this document~For dated references, only the edi
citdd applies. For undated references, the latest.edition of the referenced document (includ
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HOME AND BUILDING ELECTRONIC SYSTEMS (HBES) AND
BUILDING AUTOMATION AND CONTROL SYSTEMS (BACS) -

Part 5-1: EMC requirements, conditions and test set-up

Scope

5 product family standard specifies the EMC requirements for HBES/BACS devices.

addition, it defines EMC requirements for the interface of equipment._intended to

5 document provides general performance requirements, standard test conditions and
ups.

Normative references

61000-3-2, Electromagnetic compatibifity (EMC) — Part 3-2: Limits — Limits for harmg
rent emissions (equipment input current< 16 A per phase)

61000-3-3, Electromagnetic'.compatibility (EMC) — Part 3-3: Limits — Limitation of volt
nges, voltage fluctuations\and-flicker in public low-voltage supply systems, for equipm
0 rated current &le; 16 A-perphase and not subject to conditional connection

61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measuremn
hniques — Electrostatic discharge immunity test

61000-4-3; «Electromagnetic compatibility (EMC) — Part 4-3 : Testing and measureni
hniques —/Radiated, radio-frequency, electromagnetic field immunity test

61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measuremn
hniques — Electrical fast transient/burst immunity test

be
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ent

ent
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ent

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

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

IEC 61000-4-8, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measurement
techniques — Power frequency magnetic field immunity test

IEC 61000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniques — Voltage dips, short interruptions and voltage variations immunity tests
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IEC 63044-1, General requirements for Home and Building Electronic Systems (HBES) and
Building Automation and Control Systems (BACS) — Part 1: General requirements

IEC 63044-3, General requirements for Home and Building Electronic Systems (HBES) and
Building Automation and Control Systems (BACS) — Part 3: Electrical safety requirements

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

CISPR 32, Electromagnetic compatibility of multimedia equipment — Emission requirements

3.1

For
IEQ

1SQ
add

3.1
por
par

Notdg

resses:

IEC Electropedia: available at http://www.electropedia.org’

ISO Online browsing platform: available at http://www:iso.org/obp

t -
ficular interface of the specified device with the external electromagnetic environment

Terms, definitions and abbreviated terms

Terms and definitions

the purposes of this document, the terms and definitions given “in\IEC 63044-1
63044-3 and the following apply.

and IEC maintain terminological databases for use in standardization at the follow

1

1 to entry: See Figure 1.

_— ) EUT ports

A |
—

Interface B Other networkg />

and

ng

\ Other devices having an / —/
\ interface to the HBES/BACS I
/

Enclosure port

Control devices, processing equipment
and gateways ~_

Figure 1 — EUT ports

i IEC
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3.1.2

enclosure port

physical boundary of the apparatus which electromagnetic fields may radiate through or
impinge on

3.1.3

1/0 signal port

port at which a conductor or cable intended to carry auxiliary signals, excluding network
signals according to 3.1.4, is connected to the apparatus

EXAMPLTES AnNdlogue puts, OUIpuls ana controriimnes.

3.114

power port ,
port at which a conductor or cable carrying the primary electrical power (AC.or DC) needled
for |the operation (functioning) of an apparatus or associated apparatus.is’cennected to [the
apparatus

3.1|5

HBES/BACS network port
port at which a conductor or cable intended to carry communication signals between [the
different devices of the HBES/BACS network is connected to the\@pparatus

Not¢ 1 to entry: For test purposes, the HBES/BACS network port’is.equivalent to the telecommunications/network
portlaccording to IEC 61000-6-3.

3.2 Abbreviated terms

AE auxiliary equipment

BACS building automation and control systems
CDN coupling de-coupling network

EMC electromagnetic compatibility.

ESD electrostatic discharge

EUT equipment under-test

HBES home and building.electronic systems
HCP horizontal_coupling plane

RF radio-freguency
4 [Generalrequirements

Thip documént applies in the following way.

- [If{hoapplicable EMC product standard exists, the test set-up, test levels and performance
criteria of the |EC 63044 series Qpply

If an applicable EMC product standard does not specify requirements for HBES
applications, the test set-up, test levels and general performance criteria of the IEC 63044
series apply. The specific performance criteria of the product standard apply.

If a product standard specifies requirements for HBES, the test levels and general
performance criteria of the IEC 63044 series shall be adopted as the minimum level.

5 Performance criteria

5.1 General performance criteria

During and after all tests, independent of the performance criteria, the device shall not block
the communication among the other HBES devices or send unintended telegrams.
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A functional description and a definition of performance criteria, during or as a consequence
of the EMC testing, shall be based on intended use and noted in the test report, based on the
following criteria.

Many devices operate using sophisticated protocol services which permit the recovery of
data corrupted by interference or cause re-transmission of data in the event of corruption.
Transmission errors caused by the application of the tests in this document and which are
subsequently corrected by the protocol services are regarded as normal and the
equipment is regarded as operating as intended in such circumstances;

Changes in stored data, such as communication error logs, and which are not directly

5.2

5.2

ralatad o tha intandad finatinas ~Ff th P
Tt T T

a aooinmantaochall ba ianara a rrocaorda
TO— T e tCTT O C OO o Ot C—CqorpTheTitot T

a H o d
raHl-be-tghrored—errecerded:
Specific performance criteria

1 Performance criterion A

In addition to the general performance criteria in 5.1, the device shall continue to operate as

intq
tot

Dur
infd

5.2

nded during and after the test. No unintended change of state, stored data directly related
he intended function, unintended or loss of function is allowed.

ing the test, audio and/or video signals may be corrupted. during the test, providing [the
rmation is kept intelligible to a qualitative evaluation.

2 Performance criterion B

In addition to the general performance criteria in_5.1,/the device shall continue to operate as

inte
inte

Dur

5.2

nded after the test. Unintended change of state, stored data directly related to [the
nded function, unintended function or loss.of function is not allowed after the test.

ing the test, degradation of performance is allowed as follows.
For analogue |/O signal ports/-degradation up to 10 times the tolerance specified in
product documentation, with a-maximum value of 50 % of full scale, is allowed.

For digital 1/0 signal ports,~no-unexpected change of state or stored data related to |the
intended function is allowed,

For HBES/BACS .network port, degradation of performance is allowed. Loss| of
communication is ‘allowed during the application time of the disturbance but [the
communication-shall be restored after application of the disturbance has stopped.

3 Performance criterion C

In addition to-the general performance criteria in 5.1, temporary loss of function is allowed,

pro

6

vided.the~function is self-recoverable or can be restored by the operation of the controls|

Standard test conditions

6.1
EM

All
set

General

C tests are carried out on one single device (EUT).

tests shall be done with a minimum test configuration. A minimum test configuration is a
of devices to exercise the fundamental functions of the EUT.

The minimum test configuration adopted for the EUT shall be recorded on the test report.

Examples of test set ups are provided in Annex B.

The minimum test configuration may be different for each test.
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Precautions should be taken to prevent auxiliary devices from being disturbed by tests.

In addition:

6.2
6.2

Thi
IE

Where a relevant International product Standard (IEC) exists, which defines suitable

operating condition(s) during EMC tests, the operating condition(s) of the EUT, during
test conditioning, shall be as defined in that Standard.

the

Where no relevant International product Standard (IEC) exists, the operating condition(s)
of the EUT, during the test conditioning, shall include at least that (those) corresponding
to the main functional mode (appropriate to the test being undertaken) of the system-which

Iirtorms part of.

The configuration and mode(s) of operation during the tests shall be precisely noted“in
test report.

The use of dedicated software for testing purposes is allowed, providing that(all signifig
functions are exercised.

All 1/0 signal and HBES/BACS network ports shall be tested, with cables attached. If
EUT has more than five identical ports then at least 10 % of them;-withi a minimum of f
shall be tested with cables attached.

NOTE The term “identical” means same hardware and software characteristics:

Ports (e.g. test and service ports) to which cables are mormally not attached need
cables attached and need not be tested.

Cable types (e.g. screened, unscreened, twisted pdir) shall be those specified by
manufacturer. If the manufacturer does not(specify the cable types in prod
documentation, unshielded non-twisted cables, shall be used.

Extensible cables (such as handset cable)-shall not be intentionally stretched during
test. For such cables, the reference lengthirefers to unstretched conditions.

If the device is required to be <dnstalled in a specific case or cabinet according
manufacturer’s product documentationy all tests on the EUT shall be carried out us
such an enclosure.

If the device can be installed in~different kinds of cabinets available on the market, tq
shall be carried out on the EUT-without the cabinet to allow repeatability.

EUT, auxiliary equipment{and cables shall be kept in fixed positions (e.g. by means
mechanical constraints) during the test.

A description of,the'test set-up shall be contained in the test report.
The cable type.-shall be referenced in the test report.

Immunity
1 Electrostatic discharge (ESD)

5 test’ shall be performed according to the test set-up and test procedures defined

the
ant

the
ve,

no

the
uct

the

to
ing

sts

of

in

61000-4-2. taking into account the general standard test conditions defined in 6.1

by

applying 10 positive and 10 negative discharges in the following manner:

contact discharge to the conductive surfaces and to coupling planes;

air discharge at insulating surfaces, if applicable.

Test points shall include hand commands (push buttons, keyboards, etc.), display, touch
screen, slits.

The static electricity discharges shall be applied only to such points and surfaces of the EUT
which are accessible in normal use.

A clear identification of the tested points shall be included in the test report.
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Wall-mounted equipment shall be treated as table-top equipment. In order to perform the test,

the

wall side of the EUT is turned towards the HCP.

The cable length between the components of the minimum configuration should be 1 m unless
otherwise specified by the manufacturer.

6.2.2 RF fields

The test shall be performed according to IEC 61000-4-3, taking into account the general
standard test conditions defined in 6.1.

Wa

EU
hor

Ca

I-mounted equipment shall be treated as table-top equipment.

I with each side dimension below 5 cm shall be tested on front face only-with vertical
zontal polarization.

ples shall run either vertically or horizontally in the field uniform area," for at least 1

Conpnection with AE outside the chamber shall be released through.,a ‘bypass filter with

effd

6.2

Thi
sta

Adq

For
caj

6.2

Thi
sta

cts on signal transmission.

3 Fast transients (bursts)

and

no

5 test shall be performed according to IEC 61000-4-4,%taking into account the gengral

ndard test conditions defined in 6.1.
itional information on test set up is given in '/Annex’'A

tests with the EMC coupling clamp, multiconductor cables shall be tested as a sin
le.

4 Surge

gle

5 test shall be performed ‘according to IEC 61000-4-5, taking into account the genegral

hdard test conditions defined.in 6.1.

Number of pulses: (2-positive + 2 negative at each of the following angles: 0°, 90°, 18

27Q°.

o

0°,
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Time between pulses: 1 min or less.

For communication systems with floating (not connected to ground) devices of small sizes, it
is important to consider the return path for the surge current to the test equipment.

In order to specify a reproducible return path to ground, an impedance Z (R =50Q,
C = 0,47 uF) or that specified by the manufacturer shall be connected from ground to each
wire of a communication cable. For devices with only point-to-point communication (i.e. only
direct communication between two units), this impedance can be omitted during the test. The

impedance used shall be recorded in the test rnpnrf

6.2|5 RF voltage

Thip test shall be performed according to IEC 61000-4-6, taking into account'the general
stapdard test conditions defined in 6.1.

Forl tests with the EMC coupling clamp, multiconductor cables shall. bestested as a single
calle.

6.2/{6 Power frequency magnetic fields

Thip test shall be performed according to IEC 61000-4-8/ taking into account the geng¢ral
stapdard test conditions defined in 6.1.

6.2|7 Voltage dips and interruptions

Thip test shall be performed according to<EC.61000-4-11, taking into account the gene¢ral
stapdard test conditions defined in 6.1.

The test shall be done both with a~minimum configuration and a fully loaded EUT from |the
power supply point of view.

6.3 Emission
6.3}1 General

The configuration of the test sample shall be varied to maximize the emission consistent with
the|typical applications.*

The EUT shall be.tested after the thermal steady-state condition is reached.

6.3|2 Cdnducted emission

Thip, test’shall be performed according to CISPR 32, taking into account the general standfard
testconditions defined in 6 1

The EUT shall be tested after the thermal steady-state condition is reached.

6.3.3 Radiated emission

This test shall be performed according to CISPR 32, taking into account the general standard
test conditions defined in 6.1.

Cables shall run vertically for at least 1 m. Connection with AE outside the chamber shall be
released through a bypass filter with no effects on signal transmission.
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Annex A
(informative)

Additional information for fast transients (burst) test set-up

For communication systems with floating devices of small sizes (e.g. sensors or push-buttons)
without connection to earth and supplied via the communication wires or by batteries, it is
important to consider the return path for the burst current to ground plane of the test
equipment.

The basic standard IEC 61000-4-4 specifies the EUT to be placed 10 cm over the.ground
plape. However, when mounting the device direct on a wall, this capacity to ground“can|be
incteased because of the smaller coupling distance. This can influence the immunity to |the
burst impact. Therefore, an additional test shall be done with the EUT placed directly on |the
ground plane.

In ¢ases where the EUT has an accessible metal surface or shielding; the test shall be done
with and without connection of this metal surface or shielding to earth.
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Annex B
(informative)

Test set-ups

General

Annex B gives examples of test set-ups for EMC tests. Real test set-ups should be created
accordingly and described in the test report (see 6.1). These test set-ups are based on

twi
sy

B.Z

The

The
acd
twis

To
corn
tots

ted-pair cabled systems. To create test set-ups for power line system and«wirel
em, make reference to the relevant product standards.

Test set-up for conducted immunity tests

following test set-up is applicable to

fast transients/burst (IEC 61000-4-4),
surge (IEC 61000-4-5),
RF conducted disturbances (IEC 61000-4-6).
separation between the EUT and the rest of the .syste€m (minimum test configurat

ording to 6.1) is normally obtained with a minimum-cable length of 3 m. The cable mayj
ted to save space.

improve separation, a CDN or filter may-belused, providing it will not affect the syst
hmunication. If required, this device is-connected as reported in Figure B.1, 1, being
| length of the cable and the device-

2SS

on,
be

em
the
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