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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PASSIVE FILTER UNITS FOR ELECTROMAGNETIC
INTERFERENCE SUPPRESSION -

Part 3: Passive filter units for which safety tests are appropriate

2024

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
coloperation on all questions concerning standardization in the electrical and electronic fields/To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé)international Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizati

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 internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢g
anly IEC Publication and the corresponding national dr'regional publication shall be clearly indicated in the

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

Alljusers 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
megmbers of its technical committeeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
pafent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be required to implement this document. However, implementers are cautioned that this may not rep
the latest,information, which may be obtained from the patent database available at https://patents.ieg
www<iso.org/patents. IEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60939-3:2015. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 60939-3 has been prepared by of IEC technical committee 40: Capacitors and resistors for
electronic equipment. It is an International Standard.

This second edition cancels and replaces the first edition published in 2015,
Corrigendum 1:2016 and Corrigendum 2:2018. This edition constitutes a technical revision.

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

a) Separated clauses for safety and performance tests;

b) i i

c) Characteristics and conditions to substitute X and Y capacitors are now described
separate Subclause 4.1;

n a

d) Cfreepage and clearance tables updated and in line with the latest editions of fEC 60938-2
aphd IEC 60664-1;

e) Allowing voltage measurement for inductance measurements (7.3);

f) Aldded requirements for marking depending on remaining energy after’disconnection;
g) Added content of CTL DSH 2044:2016 for temperature test of IECfilters;

h) Added note about temperature rise required specimens for safety testing;

i) Changed index of capacitors in Annex A to avoid confusion between index name and
c@pacitor class;

i) oved tests from group 1A to 2. Now, samples in-group 1A need to be submitted without
pptting;

k) Revision of all parts of the document has taken\place based on the ISO/IEC Directives| Part
212021, and harmonization with other similar kinds of documents. Annex X contains all
cfoss-references of changes in clause/subclause numbers.

The fext of this International Standard.is;based on the following documents:

Draft Report on voting

40/3102/FDIS 40/3118/RVD

Full information on the «qQting for its approval can be found in the report on voting indicated in
the apove table.

The llanguage used for the development of this International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developged in
accofdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at wywiec.ch/members experts/refdocs. The main document types developed by IEG are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60939 series, published under the general title Passive filter units
for electromagnetic interference suppression, can be found on the IEC website.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT — The "colour inside" logo on the cover page of this document indicates
ntailr olour WT N are Oor gered 1o be usertu Or The orre unaer ar |ng
of its contents. Users should therefore print this document using a colour printer:
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PASSIVE FILTER UNITS FOR ELECTROMAGNETIC
INTERFERENCE SUPPRESSION -

Part 3: Passive filter units for which safety tests are appropriate

1+—General

41 $cope

This

signdls (such as noise or interference) generated from electromagnetic sources:

Both

board forming a compact entity are included within the scope of this document.

Filte

of the filter are within the scope of this document. Similarly, Afilters constructed of indy
elements where the capacitance is inherent in the construction of the filter are also withi
scopg of this document. It is up to the manufacturer to stdte whether a given component|

be d

such|as resistors and/or varistors or similar components.

This

whiclh safety tests are appropriate. This implies_that filters specified according to this docu

will
Tabl

presgribes specifies that some or all ofithese safety tests are required.

This

supply (DC or AC) with a nominal voltage not exceeding 1 000 V AC, with a nominal frequ
not exceeding 400 Hz, or 1 500 V DC.

NOTE| For AC use, IEC 60884-14 applies to capacitors which will be connected to AC mains with a n
frequgncy not exceeding 100 Hz.

This

filterg or dinect plug-in filters. These other filters will be covered by another sect
specification:

2

part of IEC 60939 covers passive filters used to attenuate unwanted radio-freqy

single and multi-channel filters within one enclosure or which are built™on a printed g

fs constructed of capacitive elements where the inductance-is inherent in the constru

¢signed as a capacitor, an inductor or a filter. Filtefs can include also other compo

document applies to passive filter units for\electromagnetic interference suppressid

gither be connected to mains supplies; when compliance with the mandatory teg
¢ B.1 is necessary, or used in othgricircuit positions where the equipment specific

document applies to passive-filter units, which will be connected to an AC mains or

ency

ircuit

ction
ctive
n the
is to
hents

n for
ment
ts of
ation

bther
ency

minal

document-covers appliance filters (US) but does not cover facility filters, cord-conng¢cted

ional

Normativereferences

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
ndments) applies.

ame
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IEC 60050 (all 4 : i :

2024

IEC 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60062:2016, Marking codes for resistors and capacitors

IEC 60068-1:2013, Environmental testing — Part 1. General and guidance

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC §
IEC ¢

IEC ¢
temp

IEC ¢
Seal

IEC ¢
meth

IEC 60068-2-21:2021, Environmental testing — Part 2-21: Tests — Test U: Robustne

0068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
0068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration'(sinuso

0068-2-14:2023, Environmental testing — Part 2-14: Tests — Test N: Chang
erature

0068-2-17:2023,-Basic Environmental testing-procedures —(PRart 2-17: Tests — Te
ng

0068-2-20:20082021, Environmental testing — Part 2-20: Tests — Test-T Ta and Th:
ods for solderability and resistance to soldering heat of devices with leads

dal)

e of

st Q:

Test

5Ss of

terminations and integral mounting devices

IEC 60068-2-30:2005, Environmental testing>— Part 2-30: Tests — Test Db: Damp heat, ¢yclic
(12 R+ 12 h cycle)

IEC $0068-2-45:1980, Basic environmental testing procedures — Part 2-45: Tests — Tegt XA
and quidance: Immersion in cleaning solvents

IEC §0068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, sleady
state

e e o the dleonedone o oo ondlindiiienl conoonon b codin o nino e n e

IEC ¢
spec
to thq

0384-14:20432023, Fixed capacitors for use in electronic equipment — Part 14: Sec
ficatiens= Fixed capacitors for electromagnetic interference suppression and conng
b supply mains

ional
ction

IEC 60664-1:20072020,

systems — Part 1: Principles, requirements and tests

Insulation coordination for equipment within low-voltage supply

IEC 60695-11-5:2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method
— Apparatus, confirmatory test arrangement and guidance

IEC 60695-11-10:2013, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and
vertical flame test methods

IEC 60938-1:20062021, Fixed inductors for electromagnetic interference suppression — Part 1:
Generic specification

IEC 60938-2:2021, Fixed inductors for electromagnetic interference suppression — Part 2:
Sectional specification on power line chokes
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IEC 60940:2015, Guidance information on the application of capacitors, resistors, inductors and
complete filter units for electromagnetic interference suppression

CISP
filter

3 1

For t
folloy

ISO Ind IEC maintain terminology databases for use in standaydization at the follg

addr

i

]
Va

(v

3.1

RC
capa

not I¢ad to danger of electric shock but could result in a risk of fire

capjcitor of Class X
n

‘erms and definitions

ving terms and definitions apply.

SSes:

EC Electropedia: available at https://www.electropedia.org/

O Online browsing platform: available at https://wiviv.iso.org/obp

it of Class X

R—t7-20tMettrodsof Tmeasarermernt of the Suppression characteristics of passive|EMC

ng devices

ne purposes of this document,-the-applicable-terms-and-definitionsof HEC 60939-1-and the

wing

Citor or RC unit of a type suitable for usgin situations where failure of the capacitor would

Note 1 to entry: See 4.1.2 for details.

3.2

capacitor of Class(Y

RC unit of Class_ Y-

capatitor or R€CAunit of a type suitable for use in situations where failure of the capacitor ¢ould
lead fo dangerJof electric shock
Note-1-to—entry-—Class—Y—capacitors—arefurther—divided—into—three—subclasses— Y1, —Y2,—and-—Y4,—as—shqwn—in
Tablef2:

Note 1 to entry: See 4.1.3 for details.
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3.3
earth inductor
inductor that forms part of the earth lead of a filter

3.4

type

group of components having similar design features, the similarity of their manufacturing
techniques enabling them to be grouped together either for qualification approval or for quality
conformance inspection, and generally covered by a single detail specification

Note 1 to entry: Components described in several detail specifications may, in some cases, be considered as
belonging To the same type and may therefore be grouped together for approval and quality conformance inspéction.

3.5
style
subd|vision of a type generally based on dimensional factors

Note 1 to entry: A style may include several variants, generally of a mechanical order.

3.6
elecromagnetic interference suppression filter unit (filter)
radiq interference suppression filter unit

assefnbly of piece-parts and inductive, capacitive and resistive-elements to be used for the
redugtion of electromagnetic interference caused by electrical\of electronic equipment, or pther
sourges

3.7
AC mains filter mains filter
pass|ve filter unit designed essentially for application with a power-frequency alternfating
voltape supplied from the mains

3.8
DC filter
pass|ve filter unit designed essentially for application with a DC supply

Note 1 to entry: Typical DC filters.are“photovoltaic filters used within inverters/converters etc. between the|panel
and cgnverter or telecom DC power line filters.

3.9
appliance filter
filter intended to be factory-installed as a component part of end-use appliances or equipment
conngcted to (supplied by) the branch circuits of a building wiring system

Note 1 to entrys “Included in this category are filters installed in medical and dental equipment, office appliances
and byisinessyequipment, data processing equipment, and household appliances such as mixers, vacuum clepners,
hand fopls; and the like.

3.10

cord-connected filter

filter provided with a supply cord having an attachment plug for connecting the filter to a branch-
circuit receptacle

Note 1 to entry: It is also provided with one or two receptacles for distribution of the filtered voltage to an external
(appliance or other equipment) load.

Note+ 2 to entry: Cord-connected filters are not covered by this document, see Clause 1.

3.11

direct plug-in filter

filter provided with blades or pins at the filter body that plug directly into a branch-circuit
receptacle
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Note 1
extern

Note+

3.12
facili

to entry: It is also provided with one or two receptacles for the distribution of the filtered voltage
al (appliance or other equipment) load.

2 to entry: Direct plug-in filters are not covered by this document, see Clause 1.

ty filter

to an

filter installed as part of the service, feeders, or branch circuitry of a building wiring system

Note 1

3.13

to entry: Facility filters are not covered by this document, see Clause 1.

rated
Ur
maxi

whiclh may be applied continuously to the terminations of the filter unit at any\\temper

betwgen the lower and the upper category temperatures

Note 1 to entry: A filter not suitable for the same voltage line-to-line and line-to-ground shall.be marked with g
rating] e.g. 300/520 V AC.

Note 2 to entry: When it is necessary for clarity the nature of UR should be shown, such as Ug AC or Ug DG
Note 3 to entry: Filters may have more than one rated voltage value or may have a rated voltage range.
3.14

working voltage

U

highgst value of the AC RMS voltage at rated freqiency or DC voltage across any parti
insulation which can occur by design when the equipment is supplied at rated voltage
3.15

rated frequency

maximum frequency at which maximum &C operating voltage may be applied to terminatio
the fijter

3.16

lowef category temperature
hum ambient temperature for which the filter has been designed to operate continuously

minin

3.17

uppe
maxi
conti

3.18
rated

Lé
vortage

mum RMS operating voltage at rated frequency or the maximum DC operating“vo

r category temperature
mum ambient temperature for which the filter unit has been designed to op
huously

Itage
ature

slash

cular

ns of

erate

temperature

maximum ambient temperature at which a filter can carry its rated current

3.19

rated current
maximum AC operating current through input and output filter terminations at rated frequency
or maximum DC rating current which allows continuous operation of the filter at the rated

temp

a) fr

erature, assigned by the manufacturer for one or both of the following conditions:

ee air (Irp);

b) with a specified heat sink (/gy)-
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nal capacitance

effective capacitance value resulting from the combination of capacitive elements of the filter
for which a filter has been designed and which may be indicated upon it

3.21

nominal inductance

Ly

inductance value for which the inductor has been designed and which may be indicated upon it

3.22
inse
ratio
termi

tion loss
of the voltage before and after the insertion of the filter in the circuit as measured g
nations either with a symmetrical or an asymmetrical test circuit

Note 1 to entry: It is normally expressed in decibels, when the insertion loss is 20 times ‘the‘logarithm to b4
of this|ratio.

3.22/1

asynmmetrical test circuit (common mode)

test ¢ircuit in which the filter under test is connected as a 3-terminal network, one termin
which is connected to earth

Note 1 to entry: The signal is applied between the input terminal_ and earth, and the output is measured b¢
the odtput terminal and earth. There is a common (earth) connéction between generator, filter and receive
Figurd 1).

3.22.2

symmetrical test circuit (differential mode)

test g

Note
but of

Note 2
balan

ircuit in which the filter under test is connected as a 4-terminal network

to entry: The test signal applied to the_ two input terminals symmetrically about earth, i.e. equal in mag

opposite phase on the two terminals (see Figure 1). The output is measured between the other two tern
to entry: It is usual to perform symmetrical tests using an asymmetrical generator and receiver with s
e-to-unbalance transformers.connected between them and the filter under test.

Filter Filter

under ~ under

~ test test
i
Asymmetrical test circuit Symmetrical test circuit

IEC

t the

se 10

al of

tween
r (see

hitude
inals.

itable

3.23

Figure 1 — Asymmetrical and symmetrical test circuit

visible damage

visibl

3.24
pass

e damage which reduces the usability of the filter for its intended purpose

ive flammability

ability of a filter to burn with a flame as a consequence of the application of an external source

of he

at
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3.25
active flammability
ability of a filter to burn with a flame as a consequence of electrical loading

3.26
protective conductor resistance
resistance between the earthing terminal or earthing contact and earthed metal parts

Note 1 to entry: The connection between the earthing terminal or earthing contact and earthed metal parts shall
have low resistance.

Accessible metal parts that may become live in the event of an insulation fault shall be permanently and reliably
connefted to an earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Earthihg terminals and earthing contacts shall not be connected to the neutral terminal.

Note 3 to entry: In some countries, the term "Grounding Continuity" is used instead of "protegetive confuctor

resistgnce".

3.27
leakage current

I

LK
currgnt at nominal frequency flowing to earth or to an extraneous-conductive-part in a faultless
circult

Note {1 to entry: This current can have a capacitive component, especially caused by the use of capacitors.

It is a|theoretically calculated value for uniform indications, such as/in eatalogues. The calculation is based pn the
provisjons detailed in Annex A.

The aftual leakage current cannot be stated in the individual €ase as it depends on the end application ard line
conditjons.

Note 3 to entry: Other leakage currents such as toueh 'currents and protective conductor currents shpll be
determined according to the relevant standard (e.g. IEC60990).

3.28
closé¢d case filter
a filtgr is classified as closed when, its case, either metallic, plastic or a combination of bgth, is
withdut ventilation slots.

4 General requirements

4.1 Classification and usage of class X and Y capacitors
4.1.1 General

For gdditional~guidance on application of capacitors bridging functional, basic, supplementary,
doubje afidyreinforced insulation, see IEC 60940.

4.1.2 Class X capacitors

Class X capacitors are divided into two subclasses (see Table 1) according to the peak voltage
of the impulses superimposed on the mains voltage to which they may be subjected in service.
Such impulses may arise from lightning strikes on outside lines, from switching in neighbouring
equipment, or switching in the equipment in which the capacitor is used.
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Table 1 — Classification of Class X capacitors
Peak impulse voltage
Peak impulse e Up applied before
Subclass voltage in service Application endurance test
Cys 1,0 pF Cy > 1,0 uF
X1 >2,5 kV High pulse application 4 kV .
Up=—2 —  inkv
<4,0 kV CN
10°F
X2 <2,5 kV General purpose 2,5 kV
Up = 25 iy KV
CN
10°°%€
rX2-capacitors'ean-be-substifuted

NOT
cong

NOT]
IEC

NOT]
sing
thred

E 1 The factor used for the reduction of Up for capacitance values above 10 pF maintains 0,5 x C
tant for these capacitance values; Cy is in F.

E 2 Overvoltage categories in association with rated impulse voltagerand rated mains voltage are fou
50664-1.

E 3 For demanding industrial applications with high pulse and/ot/continuous use (24h/d/several year
e phase across the line operation requiring high stability and-ipn{3-phase across the line filters built bas¢g
class X capacitors, X1 capacitors are strongly recommended/to be used instead of X2 capacitors.

hd in

5) in
d on

Perm

xX =X

4.1.3

Class

SOQURCE: IEC 60384-14:20432023, 3.2.1 and Ta

itted substitutions between capacitor.classes:

1 capacitors may be substituted by*Y2 or Y1 capacitors of the same or higher Ug.

1 capacitors may be substitutéd by 2x X2 capacitors in series having the same or h
R.

P capacitors can be substituted with X1 or Y2 or Y1 capacitors of the same or highern

Class Y capacitors

Y capacitoks\ate further divided into three subclasses Y1, Y2, and Y4, as shown in Ta

ble 1

igher

ble 2.
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Table 2 - Classification of Class Y capacitors

Peak impulse voltage
Subclass Type of insulation bridged Range of rated .
voltages Up applied before endurance test
Y1 Double insulation or reinforced <500 V 8,0 kV
insulation
Y2 Basic insulation or supplementary >150 V Cy=10uF Cy> 1,0 pF
insulation <500 V
5 kV
Up = kv
CN
oS F
a4 Basm |.nsulat|on or supplementary <150 V 2.5 kV
insulation

NOTE 1 For definitions of basic, supplementary, double, and reinforced insulation, see IE€ 61140.

NOTE 2 The factor used for the reduction of Up for capacitance values above 1,0’‘pF maintains 0,5 x C
congtant for these capacitance values; Cy isin F.

NOTE 3 Overvoltage categories in association with rated impulse voltage,and rated mains voltage are found in
IEC p0664-1.

SOURCE: IEC 60384-14:20132023, 3.2.2 and Table 2

Permjitted substitutions between capacitor classes:

P capacitors may be substituted by Y1 capacitors of the same or higher Ug.

1 capacitors may be substituted bystwo Y2 capacitors in series having the same fated
bltage and the same nominal capagditance value.

Wwo X-capacitors in series may_bridge basic insulation if they have the same class and| sub-
ass and the same rated voliage.

ne Y-capacitor may brjdge basic insulation. One Y-capacitor may bridge supplemeptary
sulation. If combined basic and supplementary insulations are bridged by two or morg¢ Y2-
- Y4-capacitors in sgries, they shall have the same class and sub-class, the same fated
bltage and the sgmge nominal capacitance value.

[ ]
<050 04 << <

e In AC applicatigns’Y-capacitors can be substituted with two X-capacitors connected in 1eries
pfovided tha{“\U/g of the X-capacitors are not less than the Ui of the Y-capacitor and that the

filfter witlistands the voltage proof in 7.8. In case of Y1-capacitor substitution| the
Xtcapatitors shall be X1-capacitors.

o In . B¢phase AC applications, X-capacitors star connected between phases and |then

C\nnnf\l—f\rJ from intarnal ctor Ao At A e A it W Ao At e Sl nA e N |d e
T CCTC T O tCT o otar cormm e TtoTmTtO—grout—yv it 7y CapaCito, ar —anow et —to—o g

basic insulation if the filter withstands the voltage proof in 7.8.

e |In DC-filters with a rated voltage of 150 V DC or less, a Y2- and Y4-capacitor may be
substituted by one X-capacitor with a rated voltage 250 V DC or higher.

4.2 Information to be given in a detail specification
4.2.1 General

The detail specifications shall be derived from the relevant blank detail specification.

Detail specifications shall not specify requirements inferior to those of this document or blank
detail specification. When more severe requirements are included, they shall be listed in the
detail specification, and indicated in the test schedules, for example by an asterisk.
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The information outlined in 4.2.4 to 4.3.6 shall be given in each detail specification and the
values quoted shall preferably be selected from the appropriate clause of this document.

4.2.2 Outline drawing and dimensions

There shall be an illustration of the filter as an aid to easy recognition and for comparison of
the filter with others. Dimensions and their associated tolerances, which affect interchange
ability and mounting, shall be given in the detail specification. All dimensions shall preferably
be stated in millimetres.

Normally, the numerical values shall be given for the length of the body, the width and height
of th¢ body and the wire spacing, or for cylindrical types, the body diameter and the length and
diampter of the terminations. When necessary, for example when a range of filters is coyered
by a single detail specification, their dimensions and their associated tolerances shall’be placed
in a table following the drawing.

In addition, the detail specification shall state such other dimensional infermation ag will
adeguately describe the filter outline.

Information given in 4.2.2 may, for convenience, be presented in tabular form.

4.2.3 Mounting

Ther:fetail specification shall specify the method of mounting recommended for normal us¢ and
the method which is mandatory for the application of thevibration, bump, shock and endurfance
tests| The design of the filter may be such that special mounting fixtures or heat sink$ are
required in its use. In this case, the detail specification shall describe the mounting fixture$ and
they shall be used in the application of the vibration, bump or shock tests. The specified|heat
sink $hall be used in the application of the endarance test. If recommendations for mounting for
"normal" use are made, they shall be included in the detail specification under "Addilional
infor:llnation (not for inspection purposes)".Sif they are included, a warning-ean may be given that
the fdll vibration, bump and shock performance may not be available if mounting methods pther
than those specified in the detail specification are used.

4.2.j Ratings and charactetristics
4.2.41 Units, symbols and terminology

Unitg, graphical symbols, letter symbols and terminology shall, whenever possible, be faken
from |the following, publications:

FEC 600271
BEC 60050 series
$0780000-1

When further items are required they shall be derived in accordance with the principles of the
publications listed above.

4.2.4.2 General

The ratings and characteristics shall be in accordance with the relevant clauses of this
document.

4.2.4.3 Particular characteristics

Additional characteristics may be listed when they are considered necessary to specify
adequately the filter for design or application purposes.
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4.3 Marking

4.3.1 General

The sectional specification shall indicate the identification criteria and other information to be
shown on the filters and the packing.

4.3.2 Coding

Whertodingisusedfortoferance or date of manufacture,; themethodstrattbe—setected] from
thoseg given in IEC 60062.

4.3.3 Marking details

The |nformation given in the marking is normally selected from the followingl list; the relative
impoftance of each item is indicated by its position in the list:

a) manufacturer's name or trademark, or other descriptive marking by, which the organization
responsible for the product can be identified;

b) manufacturer's type designation or the type designation givenjin the detail specificatign;

c) rgcognised approval mark;

d) rgted voltage and nominal frequency;

e) identification of terminations and/or circuit diagram;

f) rated current;

g) rated temperature;

h) climatic category;

c
year and month (or week) of manufacture (if the indication is in code, it shall be the [code
glven in IEC 60062);
h
h
s

hzard note if the leakage currént calculated according to Annex A is >3,5 mA;

hzard note if the filter is<not intended for built-in application and the temperature oh the
irface  of the case’is higher than 70°C (metallic) or 85°C (plastic);

The symbol & (604:17-5041:2002-10) shall be used;
h

hzard note — caufion, possibility of electric shock — for capacitor discharge (7.11});

The symbol A (60417-6042:2002-10) shall be used;
g¢ference\to the detail specification.

m)
4.3.4| Marking of filters

-

The filter shall be clearly marked with the information in 4.3.3 a) to i), and also j) to k) if it
applies.

4.3.5 Marking of packaging

The package containing the filter(s) shall be clearly marked as agreed between manufacturer
and user.

National approvals may be indicated by lettering as an alternative to the approval mark.

4.3.6 Additional marking

Any additional marking shall be so applied that no confusion can arise.
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4.4 Components

Components other than inductors (e.g. capacitors, resistors, varistors, fuses, connectors, plugs,
switches, terminal blocks) in the filter unit shall fulfill requirements in the relevant IEC Standard.

NOTE Additional component and material standards are listed in the bibliography.
4.5 Overcurrent protective devices

The detail specification or installation instructions shall specify the maximum rating of an
overcurrent protective device to be provided external to the filter, unless there are appropriate
overcurrent protective devices in the filter

An oyverload (overcurrent) protective device, if provided, shall be connected betwgen |each
ungrpunded circuit supply conductor and the load. No overcurrent protective device shall be
conngcted in the grounded-conductor circuit, unless it opens all conductors when it operates.

The $pecified maximum rating may not be one of the protective device ratings available ip the
country of installation. Allowance should be made for the use of a device’with a smaller rating
that will still be adequate for the filter RATED CURRENT plus any(necessary allowange for
inrush current.

An overcurrent or thermal protective device shall be of alype required for the particular
applipation and shall not open the circuit during intended usg of the unit.

4.6 | Wiring and Insulation
4.6.1 General

The Wiring of a filter shall be rated for the veltage, temperature, and other conditions of use to
whiclh it is subjected in the application.

The ¢ross-sectional area of internal witing shall be adequate for the current they are intended
to cgrry when the filter is operating’ by the rated current such that the maximum pernpitted
temperature of conductor insulation is not exceeded.

Interpal wiring shall be routed, supported, clamped or secured in a manner that reducep the
likelihood of excessivesstrain on wire and on terminal connections; and loosening of terminal
conngctions; and damage of conductor insulation.

4.6.2 Sleeving, tubing and wire insulation

Sleeying, tubing and wire insulation shall be rated for the voltage involved and the temperpture
attained (under any condition of actual use. They shall be flame retardant according to
Clas$ VAV-1.

NOTE Sleeving, tubing and wire insulation within a completely metal-enclosed non-vented filter, or within an
encapsulating material, or film-coated magnetic wire need not be designated VW-1.

See UL 44 for definition of VW-1.
4.6.3 Properties of insulation material

The choice and application of insulating materials shall take into account the needs for electrical,
thermal and mechanical strength, frequency of the working voltage and the working environment
(temperature, pressure, humidity and pollution). Natural rubber, hygroscopic materials and
materials containing asbestos shall not be used as insulation.

If an insulated cable goes through a bushing, the bushing itself is not considered an insulation
part.
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Protective Bonding Conductors

Conductor in the filter, or a combination of conductive parts in the filter, connecting a main
protective earthing terminal to a part of the filter that is required to be earthed for safety
purposes.

The protective bounding conductors shall have a sufficient size to carry the actual current under
normal operating conditions, in accordance with 4.6, that the conductors are not required to

carr

NOT

NOT
4.8

Iron
plat
ina

y fault currents to earth.

E 1 Additional requirements are defined under 3.26.

E[2 In some countries the term "grounding" is used instead of "protective bonding conductor".

Corrosion

ing, or other equivalent means if the malfunction of such unprotected partslis likely to 1
fire or electric shock.

and steel parts shall be protected against corrosion by painting, enameling; galvanizing,

esult

Exception: If the oxidation of iron or steel from exposure of the metal\fo air and moisture is not

likel

sheel-steel and cast-iron parts within an enclosure may not besrequired to be protected ag
corrgsion. Bearings, laminations, or minor parts of iron or steeMsuch as washers, screws

the

filter lenclosure need not comply with this requirement.

5.1
5.1.

The

5.1.

The
gen

The
sho

like) need not comply with this requirement. Terminalsypassing through glass heads

Rreferred ratings and characteristics

Preferred characteristics
1 General

alues given in detail specifications should preferably be selected from the following:

2 Preferred climaticcategories

ilters covered by this document are classified into climatic categories according t
eral rules given in(IEC 60068-1:2013, Annex A.

uld be chesen from the following:

Lpwer category temperature: —-65 °C, -55 °C, —40 °C, —25 °C or =10 °C;

y| to be appreciable — thickness of metal and temperature also‘being factors — surfaces of

ainst
. and
in a

b the

lower and upper category temperature and the duration of the damp heat, steady stat¢ test

Uppef category temperature: +70 °C, +85 °C, +100 °C, +125 °C or +155 °C;

Duration of the damp heat, steady state test: 21 or 56 days.

The severities for the cold and dry heat tests are the lower and upper category temperatures
respectively.


https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

5.2

5.2.1

- 24 — IEC 60939-3:2024 RLV © IEC

Preferred values of ratings

Rated voltage (Ug)

Any voltage value or voltage range within the scope of this standard is permitted.

2024

Electromagnetic interference suppression filters shall be chosen to have a rated voltage equal
to, or greater than, the nominal voltage of the supply system to which they are connected. The
design of the filters shall take into account the possibility that the voltage of the system may
rise by up to 10 % above its nominal voltage.

A filt
slash
shall

5.2.2

The 1

5.2.3

When specified, the minimum category of passive flammability permitted is category C.

All pq
in ac

Exception No. 1: Wiring shall comply with the requirement in 4.6.2.

br not suitable for the same voltage line-to-line and line-to-ground shall be marked\w
rating, e.g. 300/520 V AC. The lowest rating indicates the line-to-ground voltage™
be used to determine the clearance as indicated in Table 5.

Rated temperature

ated temperature shall not be less than +40 °C.

Passive flammability

lymeric material used as part of a filter shall be classified V-2, V-1, V-0, 5V, HF-2, or
cordance with IEC 60695-11-10.

ith a
vhich

HF-1

Exception No. 2: Material less than 30 mm.ifn“any dimension and 2 000 mm3 in volume dnd is

not Ig
with

Exce
enca

Exce
telev

6 1

6.1

The ¢

ss than 12,7 mm from an uninsulated.ive part or film-coated magnet wire need not cg
his requirement.

ption No. 3: Material within ascompletely metal-enclosed non-vented filter, or with
bsulating material need not-comply with this requirement.

ption No. 4: Encapsulating materials used in an appliance filter intended for ra
sion- and video-type appliances shall be classified V-0, V-1, or V-2.

[est plan for'safety tests

Structurally similar filters

mply

n an

dio-,

rouping of structurally similar filters for testing shall be-prescribed specified in the reltf,vant

detai

specirication.

In addition to these provisions, filters may be considered as structurally similar only when for
their range of component values they have the same capacitor, inductor and resistor
technologies and corresponding capacitive elements are of the same or higher subclass.
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6.2 Safety approval procedure
6.2.1 General

Annex B and Annex C form a schedule, which is limited to tests concerning safety only
requirements. The schedule to be used for safety only approval will be on the basis of fixed
sample sizes according to 6.2 as given in 6.2.3 and Table B.1 of this specification. Prior to the
approval testing being carried out, it is necessary to submit to the certification body a
declaration of design (Annex F) registering essential data and basic design details of the
passive filters for which approval is sought.

If subsegquentto—the—granting—of—eapprevel—any-—coemponentis—ehanged—the—eertifieatiopqbody
shall|be informed (see Annex F). Extension of approval to include changed component(s) is at
the djiscretion of the certification body.

6.2.2 Sampling

Filten types to be qualified together shall have the same rated voltage, and-same combi:ﬁation
of component and construction technologies. In addition, the correspondihg capacitive elements
shall|be of the same or higher subclass. The numbers of filters required’for the qualification in
each|group are given in Table B.1.

For the qualification, the sample shall contain equal numbers‘gf specimens of the highes} and
lowest total capacitance values in the range to be qualifiediWhere only one total capacifance
valug is involved, the total number of filters as stated in/Table B.1 shall be tested.

If, for a given value of total capacitance, there is mote than one rated current available ih the
range, then filters with the highest rated current.shall be chosen. If at this rated current more
than |one inductance value is available in the.range, then filters with the highest inducfance
valug shall be chosen.

NOTE| "Total capacitance" in the paragraph:.above means the given nominal capacitance between the| input
terminfations of the filter.

Sparg specimens are permitted as_follows:

a) ope per value which may_be used to replace the non-conforming item in group 0;

o]
b) ohe per value which may be used as replacements for non-conforming specimens bedause
of incidents not attributable to the manufacturer.

c)
7

(/4]

eat test of Footnote 7Z to Table 4 to be carried-o
eatteSt-ot+roeothoteF—to—+abte4topbe-cafrHeao

—

The pumbers.-given in Group 0 assume that all further groups are applicable. If this is ngt so,
the numbers.may be reduced accordingly. The numbers given in Group 0 may also be reduced
if, forlexample for expensive filters, the manufacturer chooses to carry out the tests of a number
of grpups.in sequence on the same specimens. The numbers given for Group 0 do not in¢lude

the sbecimens+reguired for Grouns-4
SpecHrehs+feqtHec—+od Fo-tH&—4-

When additional groups are introduced into the test schedule, the number of specimens required
for Group 0 shall be increased by the same number as that required for the additional groups.
Table B.1 gives the number of specimens to be tested in each group together with the
permissible number of non-conforming for tests.

6.2.3 Tests

The complete series of tests indicated in Table B.1 shall be performed for the approval of filters
covered by the detail specification. The tests of each group shall be carried out in the order
given.
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The whole sample with the exception of those specimens to be submitted to the tests of
Groups 4 and 5 shall be subjected to the tests of Group 0 and then subdivided for the other
groups.

A specimen found to be defective during the tests of group 0 shall not be used for the other
groups.

"One defective" is counted when a filter has not satisfied the whole or part of the tests of a
group.

The pprn\lal IS granfod when the number of non r\nnfnrming items—does—not-exceed the

spec|fied number of permissible non-conforming items for each group and the total numfer of
permfissible non-conforming items.

TabIT B.1 and Annex C form the fixed sample size test schedule, where Table B.1includefs the
details for the sampling and permissible defectives for the different tests or)groups of fests,
wherpas Annex A together with the details of test contained in Clause 7ygives a complete
summary of the test conditions and performance requirements and indicates where for test
methpds or conditions of test a choice has to be made in the detail spegcification.

The ¢onditions of test and performance requirements for the fixed sample size schedule|shall
be identical to those-preseribed specified in the detail specification for the quality conformance
inspgction.

6.3 | Requalification tests

Reqgyalification tests according to Annex C may be required by the certification body when a
chanpe of the declared design as given in Annex'F is intended. The certification body will be
informed about the intended change(s) and~decide whether requalification tests have {o be
perfgrmed.

7 Test and measurement procedures

7.1 Measurement conditions
711 General

This [document and/or-blank detail specification shall contain tables showing the tests {o be
made, which measurements are to be made before and after each test or subgroup of {ests,
and fhe sequencerin which they shall be carried out. The stages of each test shall be cgrried
out ip the order written. The measuring conditions shall be the same for initial and|final
meagqurements.

If national specifications within any quality assessment system include methods other|than
those specified in the above documents, they shall be fully described.

7.1.2 Standard atmospheric conditions for testing

Unless otherwise specified, all tests and measurements shall be made under standard
atmospheric conditions for testing as given in IEC 60068-1:2013, 4.3.

e temperature: 15 °C to 35 °C;
e relative humidity: 25 % to 75 %;
e air pressure: 86 kPa to 106 kPa.

Before the measurements are made, the filter shall be stored at the measuring temperature for
a time sufficient to allow the entire filter to reach this temperature. The period—preseribed
specified for recovery at the end of a test is normally sufficient for this purpose.
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When measurements are made at a temperature other than the specified temperature, the
results shall, where necessary, be corrected to the specified temperature. The ambient
temperature during the measurements shall be stated in the test report. In the event of a dispute,
the measurements shall be repeated using one of the referee temperatures (as given in 7.1.4)
and such other conditions as are-preseribed specified in this document.

When tests are conducted in a sequence, the final measurements of one test may be taken as
the initial measurements for the succeeding test.

During measurements, the filter shall not be exposed to draughts, direct sunrays or other
influences likely to cause error.

7.1.3 Recovery conditions

Unless otherwise specified, recovery shall take place under the standard)‘atmosplheric
condj|tions for testing (see 7.1.3).

If regovery has to be made under closely controlled conditions, théycontrolled recovery
condjtions of IEC 60068-1:2013, 4.4.2, shall be used.

Unles$s otherwise specified in the relevant sectional or detail specification, a duration of 1 h to
2 h shall be used.

7.1.4 Referee conditions

For referee purposes, one of the standard atmospheéric conditions for referee tests taken|from
IEC 60068-1:2013, 4.2, as given in Table 3, shall be chosen.

Table 3 — Standardatmospheric conditions

Temperature Relative humidity Air pressure
°C % kPa
20+ 1 63 to 67 86 to 106
23+ 1 48 to 52 86 to 106
25+ 1 48 to 52 86 to 106
27201 63 to 67 86 to 106

7.1.5 Reference conditions

For |referénce purposes, the standard atmospheric conditions for reference givgn in
IEC TOO68-1:2013, 4.1, apply:

e temperature: 20 °C;

e air pressure: 101,3 kPa.
7.1.6 Drying

Unless otherwise specified in the relevant specification, the filter shall be conditioned for
(96 £ 4) h by heating in a circulating air oven at a temperature of (55 + 2) °C and a relative
humidity not exceeding 20 %.

The filter shall then be allowed to cool in a desiccator using a suitable desiccant, such as
activated alumina or silica gel, and shall be kept therein from the time of removal from the oven
to the beginning of the specified tests.
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Visual examination and check of dimensions

Visual examination

The condition, workmanship and finish shall be satisfactory, as checked by visual examination
(see 3.23).

Marking shall be legible, as checked by visual examination. It shall conform to the requirements
of the detail specification.

7.2.2

Dimensions (gauging)

The Himensions indicated in the detail specification as being suitable for gauging sha

chec

When applicable, measurements shall be made in accordance with IEC 60294

7.2.3

All dimensions-prescribed specified in the detail specification shall be~checked and shall ca

with

7.2.4

Reqy

as well as the Comparative Tracking Index (CTI) of the_insulating material.

For the purpose of evaluating creepage distancesrand clearances, the following four deg
of pollution in the micro-environment are established (from IEC 60664-1):

— Pollution degree 1:  No pollution oronly dry, non-conductive pollution occurs.

— Pollution degree 2: Only non-conductive pollution occurs except that occasiona

— Pollution degree 3:  Conductive pollution occurs or dry non-conductive pollution o

— Pollution degree'4?/  Continuous conductivity occurs due to conductive dust, rain or @

The following-pollution degrees shall be considered in this document:

ed, and shall comply with the values-prescribed specified in the detail specification.

Dimensions (detail)

he values-preseribed specified.

Creepage distances and clearances

ired creepage distances depend on the pollution degree in the relevant micro-environ

pollution has na@sinfluence.

temporary™ conductivity caused by condensation is to
expected.

which becomes conductive due to condensation which is t
expected.

wet conditions.

Il be

mply

ment

rees

The

Illy a
be

ccurs
b be

ther

— Pollution degree 1:  Valid inside fully potted areas or sealed enclosure.

Materials are separated into four groups according to their CTI values, as follows:

— Material group | 600 < CTI

— Material group Il 400 < CTI <600
— Material group llla 175 < CTI < 400
— Material group Ilib 100 = CTI <175
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These CTI values refer to values obtained, in accordance with IEC 60112, on samples of the
relevant material specifically made for the purpose and tested with solution A. For materials
where the CTI value is not known, material group llIb is assumed. Alternatively, the method for
determining the Proof Tracking Index (PTIl) may be used according to IEC 60112 with test
solvent A. Materials of CTI group Illb must not be used for insulation purpose with Direct

Support of powered conductors of for working voltages above 630V.

If the minimum creepage distances for glass, mica, ceramics, or other inorganic insulating
materials, which do not track, is greater than the applicable minimum clearance, it is permitted
to apply that value of minimum clearance as the minimum creepage distances.

Creepage distances and clearances of the filter between live parts of different polarity or

betwgen live parts and a metal case shall not be less than the appropriate values given,in

a) Tpble 4 for creepage.

b) Tpble 5 for clearance (guidance gi ven or overvoltage category Ill).-Table=7isbasqd-on
MEC208ed ol bt sondosaont catoby “da"‘c =oenese o 120 20065 coad [EC C0dE0

Com )Ilance shall be checked by measurement according to-the rules laid down in IEC 606p4-1.

Different requirements may be necessary, for,example for filters intended to be|used

in othher environments-thanpolution-degree2-or, for/the use of filters in altitudes higher|than

2000 m or for use on supply networks with lower or higher overvoltage categories.| See

IEC $0664-1 for guidance.

Table 4 — Creepage distances

Mini "
material
Pollution degree
Working 1 2 Y 2 3
Veltage
Al
AH saterial AH Metesial | Material | Materiel | Materdal | Meteds! | Meteda!
material | groups; | material [ group group group group group group
groups | except | groups ] H H i H -2
b
= T [ [ P P [ [ [ P [
- 48 0,025 0,040 0,14 0,53 0,53 0,53 1,30 1,30 1,30
- 120 0,063 0,100 0,22 0.67 0,95 1.30 1,70 1,90 210
7-9y>)
9% | (8:4° | (9:0)®
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Mini i

THe ecree e distance for basie-insulationtn
+ ¥ ctstahncetoroast H

ThHe hiagh precision—for creepaage distances—aiven—in—thissMable does not mean—that the uncertaintvlof
+ HgR—pPrectston—of ¥ page—aisStah S—ghveR—hR—thiS{abie—Goeshot—mean—that—tn thReerattyot

B e e L A
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Minimum creepage distances

Printed wiring

material
Pollution degree
Working
Voltage 1 2 1 2 3
All
All material All Material Material Material Material | Material | Material
material groups, material group group group group group group
groups except groups | 1l 1 | 1l Il a)
b
Vims: mm mm mm mm mm mm mm mm hm
2 0,025 0,040 0,14 0,53 0,53 0,53 1,30 1,30 1130
B0 0,063 0,100 0,22 0,67 0,95 1,30 1,70 1,00 2110
160 0,250 0,400 0,32 0,80 1,10 1,60 2,00 2420 2|50
250 0,560 1,000 0,56 1,25 1,80 2,50 3,20 3,60 400
320 0,75 1,60 0,75 1,60 2,20 3,20 4,00 4,50 5,00
400 1,0 2,0 1,0 2,0 2,80 4,0 5,0 5,6 ,3
500 1,3 2,5 1,3 2,5 3,6 70 6,3 7,1 §.0
’ ’ ’ ’ ’ ’ ’ ’ (7]9)
8,0 9,0 10,0
g30 1,8 3,2 1,8 3,2 4,5 6,3 (7.9)0) (8,4)0) oloy
10,0 11,0 1R.5
800 2,4 4,0 2,4 4,0 5,0 8,0 (9,0)®) ©.6) | (1d,2)»
12.5 14,0 16,0
1900 3,2 5,0 3,2 5,0 7,1 10,0 (10,29 | (11,2 | (1d.8)»)
1250 16,0 18,0 2p,0
(c]only) 4.2 6.3 9.0 125 | (2,80 | (14,40 | (14,02
1$00 19,0 21,0 24,0
(DC|only) 5.2 7.5 104 15.0 (15,2)?) | (16,8)®) | (19,0)?)
a) Material group IlIb shall not be usedlfor application in pollution degree 3 above 630 V AC/945 V DC.
b) The values given in bracketsfay be applied to reduce the creepage distance in case of using a rib| (see
IHC 60664-1:2020, 5.3.3.7).
The dreepage distance for reinforced insulation shall be twice the creepage distance for basic insulation in
Tablq 4 (see IEC 60664-1.2020, 5.3.5).
The Righ precision fog creepage distances given in this table does not mean that the uncertainty of measurerpent
has tp be in the sarmeiorder of magnitude.
Linedr interpoldtigh between two values of voltage is allowed (see IEC 60664-1:2020, 5.3.4, 5.3.5).
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Table 5 — Clearance

P ¢ Mini | "
Rated voltage-
e Ug =150V | 450V<tp | 300V<ty | 600V<bp 800V« Uiy
=300V =600V =800V —=-1000-\V
de- Ug =300V | 300V <ty | 600V<ty | 900-V<bp
=600V 1200V 1500V
M M M M M
Dt " ek N 4 N 3 i
Betweertivepartso ;
diffgrent polarity
¢ ; ; .
B R e 8 30 556 (= L
e e
Betwyeen live parts-and 3.0 6.0 10:4 12,6 14,8
e e

Mains supply nominal voltage line-to-neutral
up to and’including

AC voltage 150 V 300 V 600 V 1000V

DC voltage 250 v 450 V 900 V 150QV
Between live parts of different polarity 1,5N0m 2,5 mm 3,0 mm 5,5 mim
_Betwegn live parts and other metal parts over basic &5 mm 3.0 mm 55 mm 8.0 mhm
insulption ’ ’ ’ ’
Between live parts and other metal parts over 3.0 mm 5.5 mm 8.0 mm 14 mm

reinfprced insulation

Using interpolation to determineNgother clearance distances for intermediate supply voltades is
prohipited.

Filtefs complying with thissTable 5 may be used in applications for Overvoltage categoriep I, Il
and Il with the exception of OC Il for 1 250 to 1 500 V DC. Overvoltage category IV may require
bigggr clearance, ‘Qvervoltage categories Il and | may allow lower clearance, ref¢r to
IEC 6$0664-1.

7.3 Inductance measurement

7.3.1 General

See |IEC 60938-2, with the following details.

7.3.2 Measuring conditions

+he—industonee—rmeastrecshall bethe porallel cauivalentinduetonee. Inductance shall be

measured as following

a) The preferred measuring frequency shall be 1 kHz, 10 kHz or 100 kHz.
b) The measuring current shall be maximum 200 pA. Voltage method is acceptable and shall
be applied in accordance with detail specifications.

For some inductance values it may be desirable to use other frequencies, currents or voltages.
The value of the current, voltage or frequency shall be given in the details specification.
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As the measured value of the inductance may be a function of current, voltage, frequency and
temperature, these parameters shall be recorded in the test report and shall remain constant
throughout the test.

7.4

Earth inductors incorporated in filters

Earth inductors incorporated in filters shall meet the requirements of the relevant
specification(s). See also IEC 60938-1:20062021, Annex B.

7.5

7.5

See |EC 60384-14, with the following details.

7.5

The ¢apacitance measured shall be the series equivalent capacitance.

The preferred measuring frequency shall be 1 kHz, but, for ceramic gapacitors with Cy < 1(
(clasp 2) and C\ < 1 000 pF (class 1) only, the measuring frequency shall be 1 MHz.

The |measuring voltage shall not exceed the rated voltage. For ceramic capacitors
meaguring voltage shall be 1,0V £ 0,2 V.

7.6

This

The measurement method shall preferably, be selected from those described in CISPR
thosg described in this document. If none of these is suitable, then the measurement mTthod
shalllbe described in the detail specification. Before any measurement of insertion loss on fi
contgining ceramic capacitors, either before or after conditioning, the filters sha
preconditioned under the followjng-conditions:

For measurements made after conditioning, this preconditioning shall follow the—presg
specffied recovery and all'the other final inspections and measurements.

The detail specification shall specify:

a)
b)

c)
d)

1 General

.2 Measuring conditions

Capacitance

Insertion loss

ahy preconditioning requirements;

the method of insertion loss measurement to be used, including the dimensions influe
the characteristic impedance and electrical length of any jigs used to connect the fil

0 pF

the

fest-could may be applied as an alternative of measuring the inductance and capacitance.

17 or

Iters
be

ribed

ncing
er to

thenmeasurement system;

whether measurements are made with the filter under no load or under specified load;
whether measurements are made in the asymmetric or symmetric mode;

the terminating impedances;

the frequencies at which measurements are to be made (preferred range: 150 kHz to
30 MHz);

the minimum insertion loss or capacitance and inductance to be achieved at each frequency.

When measurements are made after conditioning, the limit shall be 6 dB less severe than the
limit applicable Group O.
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The detail specification shall—preseribe specify relevant limits for capacitance (C) and
inductance (L) together with relevant frequencies if L and C are measured as alternatives to
insertion loss.

7.7 Insulation resistance
7.71 General

For filters fitted with a discharge resistor or varistor, this measurement can only be made with
the discharge resistor or varistor disconnected. If the discharge resistor cannot be disconnected
without the filter being destroyed, the test shall be omitted for lot-by-lot tests; for qualification
apprevatand-pertocietests—where—the—dischargeresistorecannot-be—disconnected—withoyt the
filter |being destroyed, the sample shall consist of filters specially made without dis¢charge
resisfors.

The method of applying the test voltage for Test C shall be given in the detail specification. For
qualification testing, the foil method of 7.7.3.2 shall be used.

7.7.2 Measuring voltage

Before the measurement is made, the filters shall be fully diseharged. Unless othefwise
specified in the relevant specification, the insulation resistance(shall be measured, at the DC
voltapge specified in Table 6.

Table 6 — DC voltage for insulation resistance

Voltage rating of the filter Measuring voltage
Ug< 10V Ug £10 %
10VsUg< 100V (10£1)va
100V < Ug < 500V (100 £ 15) V
500 V = Ug < 1000~V (500 = 50) V
1000V =< Ug €1 500V (1 000 £ 100) V
When it can be demonstrated that the voltage has no influence on the measuring
result, or that a known relationship exists, measurement can be performed at
voltages up to'the‘rated voltage (10 V shall be used in case of dispute).

Ur i9 the rated.veltage for use in defining the measuring voltage to be used under standard
atmoppheric conditions for testing.

7.7.3 Application of measuring voltage

7.7.3.1 General

The insulation resistance shall be measured between the measuring points defined in Table 7,
specified in the relevant specification.

Test A, between terminations, applies to all filters, whether insulated or not. See Test A of
Table 7.

Test B, internal insulation, applies to insulated filters in uninsulated metal cases. This test is
not applicable to coaxial filters. See Test B of Table 7.

Test C, external insulation, applies to insulated filters in non-metallic cases or in insulated metal
cases. For this test, the measuring voltage shall be applied using one of the three following
methods as specified in the relevant specification. This test is not applicable to coaxial filters;
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it is applicable only to insulated filters in a non-metallic case or in an insulated metal case. See
Test C of Table 7.

7.7.3.2 Foil method

A metal foil shall be closely wrapped around the body of the filter.

For filters with axial terminations, this foil shall extend beyond each end by not less than 5 mm,
provided that a minimum distance of 1 mm/kV, or 1 mm, whichever is greater, can be maintained
between the foil and the terminations. If this minimum distance cannot be maintained, the
extension of the foil shall be reduced by as much as is necessary to establish the distance of
1 mnm/kV, or 1 mm whichever is greater.

For filters with unidirectional terminations, a minimum distance of 1 mm/kV, or 1 mm;Whichever
is greater, shall be maintained between the edge of the foil and each termination,

7.7.3.3 Method for filters with mounting devices

The filter shall be mounted in its normal manner on a metal plate, which extends at |least
12,7 Imm in all directions beyond the mounting face of the filter.

7.7.3.4 V-block method

The filter shall be clamped in the trough of a 90° metallicCV-block of such size that the(filter
body|does not extend beyond the extremities of the blocK.

The ¢lamping force shall be such as to guaranteeiadequate physical contact between the(filter
and the block. The clamping force shall be chosén-in such a way that no destruction or dagage
of the filter occurs.

The flilter shall be positioned in accordance with the following:

a) fqr cylindrical filters: the filter shall be positioned in the block so that the termination furthest
from the axis of the filter is nearéest to one of the faces of the block;
b) fqr rectangular filters: the\filter shall be positioned in the block so that the terminfation
nearest the edge of the. filter is nearest to one of the faces of the block.

For gylindrical and rectangular filters having axial terminations, any out-of-centre positioning of
the tgrmination at it§ emergence from the filter body shall be ignored.

7.7.4  Mean time to measuring

I+

The insulation resistance shall be measured after the voltage has been applied for 60 st 5 s

unlegs Otherwise-preseribed specified in the detail specification.

The measuring may be interrupted at the time that the value of the insulation resistance exceeds
the limits of Table 8 or Table 9, which can be shorter than 60 s.

7.7.5 Temperature correction factor

When—preseribed specified in the detail specification, the temperature at which the
measurement is made shall be noted. If this temperature differs from 20 °C, a correction shall
be made to the measured value by multiplying it by the appropriate correction factor-prescribed
specified in the capacitor sectional specification for the relevant dielectric, or given in the detail
specification.

7.7.6 Information to be given in a detail specification

The relevant specification shall-preseribe specify:
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a)
b)

c)
d)
e)

g)
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the tests and the measuring voltage corresponding to each of these tests (see Table 7);

the method of applying the voltage (one of the methods described in 7.7.3.2, 7.7.3.3 or
7.7.3.4);

time of electrification if other than 1 min;
any special precautions to be taken during measurements;

any correction factors required for measurement over the range of temperatures covered by
the standard atmospheric conditions for testing;

the temperature of measurement if other than the standard atmospheric conditions for
testing;

tHe minimum value of insulation resistance for the various tests.

Table 7 — Measuring points

Tests Description

Between terminations Between pairs of lines carrying the load current through the-suppression
components e.g. line-line or line-neutral.

Internal insulation Between each load current termination and the case/(metal cased types only) or
earth termination. It is allowed to connect all load terminations together.

External insulation Between the load current terminations connected together and the metal plat¢ or
foil or V-block (insulated cases not employing ‘metal)

or

between case and metal plate or foil’or V-block (insulated metal cased types
only).

3-phpse filters with Neutral: the Neutral shall be handled as current termination where the voltage is equal tp the
Line{Ground voltage (worst case by 2 phases open).

NOTE See Figure 2 and Figure 3 for examples of the.@pplication of Table 7.



https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

IEC 60939-3:2024 RLV © IEC 2024

37—

pP1 = | S [—=- P2
@ IEC
Metal Housing: Metal Housing:
Test B|between P1 and Ground Test A between P1 and N1
Test B between P1, N1 together and Ground
- — —— —— —
U1 —J|—- o) I - U2
V1 —_|_- o | - \/2 U1 —-I—- ® ]u - U2
Wi ] . _T_ -2 V1—-|—- I l—vz
@ -+7 - = T | W1 II J_ _t T—wz
| N1 T I T ﬁl—- N2

- - IEC
Metal H
Test A

Test B

ousing:
between U1 and V1; U1 and W1; V1 and W1
between U1, V1, W1 together and Ground

Metal Housing:

Test A between U1 and V2V1; U1 and W1; V1 and
Test A between U1 and N1; V1 and N1; W1 and N
Test B between U1, V1, W1, N1 together and Groynd

W

IEC

1

Figure 2 — Examples for the application of Tests A and B of Table 7



https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

— 38 —

IEC 60939-3:2024 RLV © IEC 2024
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| Tl - | |
v1*-.-|_—_$—_’__ _‘/_;_‘I V2 |i I :
® [ "

Insulpted Housing:

Test
wrapped around the case

C between U2, V2, N2 together and the metal foil

Insulated Housing:

wrapped around the case

Test C between U1, V1, W1 _togéther and the meta

foil

7.7.7 Requirements

The insulation resistance shall exceed the values of{Fable 8 or Table 9 as appropriate.

Figure 3 — Examples for the application of Test' C of Table 7

Table 8 — Insulation resistance — Safety tests only

Test A Test B or Test C
When C\, > 0,33 pF When C\ = 0,33 pF R in MQ
RCyins R in MQ
20002aP 6 000 6 000
o Seeable

NOTE 1

NOTE 2 For multistage“filters, comprising multiple capacitor stages, the limit can be divided by the numbgr of

stages.
Limi
whe

For
used-

C\, is the nominalicapacitance and R the measured insulation resistance.

s more sgvere and related to the dielectric may be given in the detail specification for performance tests
e possibte by reference to the appropriate IEC publication.

apdcitors having one termination connected to the case, the insulation resistance limits for Test A should be

bnly,

For capacitors with a discharge resistor, measurement should be carried out with the discharge resistor
disconnected. If the resistor cannot be disconnected without the capacitor being destroyed, the test should be
omitted in Group A; and, for qualification approval and periodic tests, the test should be carried out on half of the
specimens in the sample, which should consist of capacitors specially made without discharge resistors.

a

b

Also for mixed plastic/paper dielectrics.

by the values 500, 1 500 and 2 000.

For capacitors with ester-impregnated paper dielectric, the values of Table 8 shall be replaced respectively
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Table 9 — Insulation resistance — Safety and performance tests

Limi

Test A Test B or Test C
Dielectric When C > 0,33 puF When C\ = 0,33 pF R in MQ
RCyin's R in MQ

Paper &P 2 000 6 000 6 000
Plastic 5000 15 000 30 000
Ceramic - 6 000 3 000
NOTE1 _C  isthe nominal capacitance and R the measured insulation resistance
NOTE 2 For multistage filters, comprising multiple capacitor stages, the limit can be divided by the numbgr of
stages.

s more severe and related to the dielectric may be given in the detail specification for performance tests

bnly,

whele possible by reference to the appropriate IEC Publication.
For ¢apacitors having one termination connected to the case, the insulation resistance Jimits'for Test A should be
used.
For [capacitors with a discharge resistor, measurement should be carried out)with the discharge redistor
discpnnected. If the resistor cannot be disconnected without the capacitor being destroyed, the test should be
omitjed in Group A; and, for qualification approval and periodic tests, the test should be carried out on half of the
spedimens in the sample, which should consist of capacitors specially madé€ without discharge resistors.
2  Also for mixed plastic/paper dielectrics.
b Hor capacitors with ester-impregnated paper dielectric, the values in the last three columns of Table 9 fhall
He replaced respectively by the values 500, 1 500 and 2 0Q0.
7.8 | Voltage proof
7.8.1 General
The fest-prescribed specified in thisrdocument or in the detail specification may be either p DC
test gr an AC test.
For fllters fitted with overvoltage protectors, qualification approval test can only be mad¢g with

those

(defiped by the voltage rating of the overvoltage protectors) can be applied wi

discd

7.8.2

nnecting thoseelements.

Test procedure

components disconnected. For lot-by-lot quality conformance testing at reduced volfages

kthout

a voltage is applied for qualification approval and periodic tests, the voltage may be

supplied, from a transformer fed from a variable auto-transformer, and the voltage shall be

WheI
gradually raised from zero to the test voltage. The test time shall be counted from the timg the

test voltage is reached. At the end of the test time, the test voltage shall be reduced to near

Zero

and the filter capacitance discharged through a suitable resistor.

For lot-by-lot and 100 % testing, the voltage may be applied directly at the full test voltage, but

care

7.8.3

should be taken to avoid overvoltage peaks.

Applied voltage

The voltages given in Table 10 and Table 11 shall be applied between the measuring points of
Table 7 for a period of 1 min for qualification approval and periodic testing and for a period of
2 s for lot-by-lot quality conformance testing. The time shall be measured from the time when

90 %

of the test voltage appears across the test terminals.
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The method of applying the test voltage for Test C shall be given in the detail specification. For
qualification testing, the foil method of 7.7.3.2 shall be used.

Attention is drawn to the fact that repetition of the voltage proof test may damage the filter.

Attention is drawn to the fact that for some tests it may be necessary for the detail specification
to-presecribe specify that resistors or varistors should be disconnected.

Table 10 — Voltage proof (filter connected to mains)

T}]re-ef——Ra-ﬁge-e-f-Fa-t-ed-ve-l-t-agcs FestA FestB-orC——
insylation line/line (Test A)
or line/ground (Test B or C) V AC v.pC
Basid <150V 900 260
Basid =150V
<300V 1500 2 250
Basid > 300V
<1000 V 4,3 Ug" DC 2Ux + 1000 2.8 Ug + 14p0
Doubje or =150 V
reinfqrced <300V o 4500
Doubje or > 300V
2(2U, + 1000 2(2,8 Uy + 1400
reinfqrced <1000V (2 ) ( R )
N Uk is the rated AC voltage, but the test is V DC (Ex.: Uz = 300VACL U, = 1290 V DC)
All AC test voltages are AC and 50 Hz or 60 Hz, unless otherwise\specified in the detail specification.

Table 11 — Voltage proof (filter not<connected to mains; e.g. DC filters)

Type of Range of rated-voltages Test A Test B or (
insulation line/line (Fest A)
or line/ground(Test B or C)
Basid <1500V
2,15 Uy DC 2,15 Uy D

Doubje or reinforced <1500V
7.8.j Tests
7.8.4.1 General

Depdnding on_the construction of the filter, the test comprises one or more parts in accordance
with Table 7 and the requirements of the relevant specification.

7.8.42—Fest A—Betweenterminations
See Test A of Table 7.

7.8.4.3 Test B — Internal insulation

This test is not applicable to coaxial filters. See Test B of Table 7.

7.8.4.4 Test C — External insulation
7.8.4.4.1 General

This test is not applicable to coaxial filters; it is applicable only to insulated filters in a non-
metallic case or in an insulated metal case. See Test C of Table 7.
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For this test, the test voltage shall be applied using one of the three following methods as
specified in the relevant specification:

7.8.4.4.2 Foil method

A metal foil shall be closely wrapped around the body of the filter.

For filters with axial terminations, this foil shall extend beyond each end by not less than 5 mm,
provided that a minimum distance of 1 mm/kV, or 1 mm whichever is greater, can be maintained
between the foil and the terminations. If this minimum distance cannot be maintained, the
extension of the foil shall be reduced by as much as is necessary to establish the distance of
1 mnm/kV, or 1T mm whichever is greater.

For fllters with unidirectional terminations, a minimum distance of 1 mm/kV, or 1 mm<whichever
is greater, shall be maintained between the edge of the foil and each termination,

7.8.4.4.3 Method for filters with mounting devices
See 7.7.3.3.

7.8.4.4.4 V-block method

See 7.7.3.4.

7.8.5 Requirements

For gach of the specified tests, there shall be nolsign of flashover or permanent breakgown
durinig the test period. Self-healing breakdown§>.are permitted if they are permitted for
capatitive elements of filters.

7.8.6 Repetition of the voltage proof-test

Attention is drawn to the fact that repeated application of the voltage proof test may dause
permianent damage to the filter.

7.8.7| Information to be given in a detail specification
The felevant specification shall-preseribe specify:

a) the tests (see {able 7) and the test voltage corresponding to each of the tests;

b) fqr the extetnal insulation test (Test C), the method of applying the test voltage (one of the
nethods described in 7.8.4.4);

c) the time‘for which the voltage is applied.

7.8.8—Reguirements

There shall be no permanent breakdown or flash-over during the test period.

7.9 DC line resistance or voltage drop at rated current
7.9.1 General

The detail specification will-preseribe specify which of the following two tests shall be used.
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7.9.2 DC line resistance

Using a DC measuring method with an applied voltage of less than 10 V, the resistance between
any input terminal and the corresponding output terminal shall be measured and shall not
exceed the limit-preseribed specified in the detail specification. The detail specification may
specify precise points of connection between the terminals and the measuring instrument.

7.9.3 Voltage drop at rated current

A DC current equal in value to the AC value of the rated AC current, unless otherwise specified
in the detail specification, shall be passed through the filter between all pairs of line terminals

h +h. oLt Ao o os et thaot thor ab-arldb PoC TT-UREL 1V
whereg—thRe—teHett aragrarn T muTcatc S tTat aTeT e STTo OO T o UTTaT TaTty

After| thermal stability has been reached (unless the detail specification—presecribeg-spetifies
meagurement at the end of a specified period), the voltage drop shall be measured and shall
not exceed the limit-presecribed specified in the detail specification.

7.10| Discharge resistance
7.10.1 General

The fesistance shall be measured as follows, unless otherwise—preseribed specified in the
relevant specification.

Compliance is checked by test, carried out on a sample’of10 specimens from each indiVidual
used|resistor within the filter. The resistor samples shall be separately submitted by theffilter
manyfacturer.

7.102 Resistor Test
7.10.2.1 Initial measurement and test

The fesistance of each sample shall be measured.

The [resistance value shall cofrespond with the rated resistance taking into account the
tolerance.

A voltage of (4,3 * U) DEy*where U is the working voltage from the resistor in question within
the fjlter, shall be applied for a period of 1 min between the terminations of the resjstor.
U is fhe AC working\voltage, but the testis V DC (Ex.: U= 300 V AC: Uit = 1290 V DC)|.

For OC applications the test voltage shall be (2,15 * U) DC

The samples are subjected to the damp heat test according to IEC 60068-2-78, witlr the
followinRg-details:

e Temperature: 40 °C 2 °C;
e Humidity: 93 % £3 % relative humidity;

e Test duration: 21 days.

NOTE 1 Resistors that have been subjected to a test duration longer than 21 days are considered to have met the
test duration criteria.

NOTE 2 Resistors that have been tested according to IEC 60115-1 with the same or higher test voltage as the
working voltage they are subjected, are considered to have met the test criteria.

7.10.2.2 Final inspection, measurements and requirements

Recovery shall be for 18 h to 26 h under standard conditions for measurement.
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The resistors shall be visually examined according to 7.2.1. There shall be no visible damage.

The voltage proof test according to 7.8 shall be carried out with 66 % of the voltage as specified

in the initial test. There shall be no permanent breakdown or flashover.

After this test, the value of resistance shall not differ more than 20 % from the value measured

by the initial measurement.

Before the measurements are made, the resistor shall be stored at the measuring temperature

for a time sufficient to allow the resistor to reach this temperature.

No fgilure is allowed.

7.11| Capacitor discharge
7.111 General

Discharge resistors are not required if energy stored in the filter is less-fiian 60 pC.

Filtes installed in fixed assemblies, not accessible to end user9r requiring tools for
mainfenance, do not have any requirement regarding discharge time but shall display a wa
on thle label (see hazard note I) in 4.3.3 when their remaining¢yoltage is higher than 60

within 5s after power disconnection.

their
rning
/ DC

Discharge time for filter with removable plugs or simiar devices shall achieve a voltage| less

than |60 V DC within 2s.
Discharge time can either be calculated or measured.

7.11)2 Discharge measurement

Filter shall be connected to a DC souyrce of supply adjusted to the DC rated voltage of the

filter

and tp 1,414 times the AC rated voltage of filter. Voltage is measured between any two ternfinals

and any terminal to earth ground,5 s after disconnecting the supply.

7.12| Robustness of terminations
7.121 General

The filters shall-be'subjected to tests Ua1, Ub, Uc and Ud of IEC 60068-2-21.

The fest method and degree of severity to be used shall be specified in the detail specification.

The { ) ial S hall ¢ ified in tl il ification.

7.12.2 Test Ual - Tensile
The force applied shall be:

— for terminations other than wire terminations: 20 N;

— for wire terminations see Table 12.
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Table 12 — Force for wire terminations

7.12,

This
Othe

Meth

7.12,
This

orif t
it shd

Meth

7.12,

This
integ

Nominal cross sectional | Corresponding diameter Force
area of circular section wires
mm?2 mm N
§<0,05 d<0,25 1
0,05 < §<0,07 0,25 <d=<0,3 2,5
0,07<85<0,2 0,3 <d=<0,5 5
0,2<85<0,5 0,5<d=<0,8 10
;5 =<sS=12 0,8 <7 =125 20
1,2<S 1,25<d 40

3 Test Ub — Bending

fest is not applicable if, in the detail specification, the terminations are-described as
rwise, it shall be applied to half of the terminations of the sample.

pd 1 shall be used with two consecutive bends in each direction.

4 Test Uc — Torsion
fest is not applicable if, in the detail specification,{He terminations are described as

he filter has unidirectional terminations designedfor printed circuit applications. Other
Il be applied to the other half of the terminations of the sample.

pd A, severity 2 (two successive rotationscof 180°) shall be used.

5 Test Ud — Torque

test is intended only for terminations with threaded studs or screws, and for thre
ral mounting devices. Unless otherwise specified by the detail specification the tq

giver] in Table 13 shall be used.

Table 13 — Torque

rigid.

rigid,
wise,

aded
rque

Diameter of thread Tightening torque
mm Nm
Metric standand Range of
. | 1 1]
values diameter

156 <1,6 0,05 0,1 0,1
16

2,0 <20 0,1 0,2 0,2
>2,0

2,5 <28 0,2 0,4 0,4
>2,8

3,0 <30 0,25 0,5 0,5
> 3,0

- <32 0,3 0,6 0,6
> 3,2

3,5 <36 0,4 0,8 0,8
> 3,6

4,0 <41 0,7 1,2 1,2
> 4,1

4,5 <47 0,8 1,8 1,8
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Diameter of thread Tightening torque
mm Nm
Metric standard Range of
. | 1 1
values diameter
> 4,7
5 <53 0,8 2,0 2,0
>53
6 <6,0 1,2 2,5 3,0
> 6,0
8 <8,0 2,5 3,5 6,0
> 8,0
10 < 10’0 = 4;0 10,0
> 10,0
12 <120 - - 14,0
> 12,0
14 <15.0 - - 19,0
> 15,0
16 <200 - - 25,0
> 20,0
20 <240 - { 36,0
24 <> 24 - - 50,0
Column | Applies to screws without heads which, when tightened,do'not protrude from the hole, and to dther
screws which cannot be tightened by means of a &crewdriver with a blade wider than the |root
diameter of the screw.
Column 11 Applies to nuts and screws which are tightenéd by means of a screwdriver.
Column 111 Applies to nuts and screws which can be tightened by means other than a screwdriver.
SOURCE: IEC 60947-1, Taljle 4
7.12/6 Visual examination
After|each of these tests the-filters shall be visually examined according to 7.2.1. There|[shall
be ng visible damage.
7.13| Resistance tosoldering heat
7.13.1 Applicability of the test
This fest is not)applicable to filters with flexible insulated leads longer than 50 mm, or to fllters
with ferminations (such as snap-on contacts) not intended to be soldered.
7.13.2—Pre-measurement

The measurements-prescribed specified in the relevant specification shall be made.

7.13.3 Test conditions

There shall be no pre-drying.
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7.13.4 Test severity
The filters shall undergo Test Tb of IEC 60068-2-20 with the following requirements:

a) for filters designed for use on printed boards, and for filters not designed for use on printed
boards, but with leads longer than 4 mm, as indicated in the detail specification, Method 1
shall be used with a temperature of (260 + 3) °C and a duration of (5 + 0,5) s or (10 £ 1) s,
as specified in the detail specification. The depth of immersion from the seating plane shall
be 2,0 mm to 2,5 mm, using a thermal insulating screen of 1,5 mm = 0,5 mm thickness;

Duration shall be specified in the detail specification.

b) for other filters Method 2 shall be used. The relevant specification shall specify, which
spldering iron bit size shall be used.

The period of recovery shall be not less than 1 h and not more than 2 h, unlessothefwise
specified by the detail specification.

7.13)5 Intermediate inspection, measurements and requirements

The measurements after this test are the intermediate measurements -after the tesfs of
Group 1A and before the remainder of the tests of Group 1.

The flilters shall be visually examined according to 7.2.1. There shall be no visible damage.

The DC line resistance or voltage drop shall be measured according to 7.9. The value shall be
within the limit-preseribed specified in Group A2 of the detail specification.

7.14| Climatic sequence
7.141 General

For safety testing only dry heat (7.14.3) and-cold (7.14.5) tests shall be performed.

In th¢ climatic sequence, an interval ofimaximum 3 days is permitted between any of the {ests,
except that the cold test shall be applied immediately after the recovery period for the first pycle
of the damp heat, cyclic, Test Dbl

7.142 Initial measurements

The mmeasurements-preseribed specified in the relevant specification shall be made.

7.143 Dry heat

The flilters shall be subjected to Test Bb of IEC 60068-2-2 for 16 h, using the degree of seyerity
of the¢ upper category temperature, as-prescribed specified in the detail specification.

N H 4l £ile ol Lo ol £ 4l I lo ol ol g 4
Aftel CUTTanorThmTy, e Thicros  oShidilh DT TTITTUVTU TTUTIT UTT UITdTIToTT  alfu TAPUSTU LU Sldl dard

atmospheric conditions for testing for not less than 4 h.

No measurements are required at the upper category temperature.

7.14.4 Damp heat, cyclic

The filters shall be subjected to the test described in Clause 4, severity b) of
IEC 60068-2-30:2005 for one cycle of 24 h. Unless variant 1 is—preseribed specified in the
relevant specification, variant 2 shall be used.

After recovery the filters shall be subjected immediately to the cold test.
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7.14.

5 Cold

The filters shall be subjected to Test Ab of IEC 60068-2-1 for 16 h, using the degree of severity
of the lower category temperature as-preseribed specified in the relevant specification.

After conditioning, the filters shall be removed from the chamber and exposed to standard

atmo

spheric conditions for testing for not less than 4 h.

No measurements are required at the lower category temperature.

7.14.

This
main

The
seve
min,

The

6 lLow air pressure

test is only performed if required in the detail specification. It is not normally specifig
5 filters.

filters shall be subjected to Test M of IEC 60068-2-13 using the appropriate degr
ity-prescribed specified in the relevant specification. The duration ofrthe”test shall &
unless otherwise-preseribed specified in the relevant specification.

est shall be made at a temperature of 15 °C to 35 °C and a‘pressure of 8 kPa, u

otherwise specified in the detail specification.

For f
volta

Iters with a rated voltage exceeding 200 V while at the specified low pressure, the
pe shall be applied to terminations as-prescribed specified in the relevant specificatig

the llast 1 min of the test period, unless otherwisg€>preseribed specified in the relg

spec

fication.

Durirlg and after the test there shall be no evidence of permanent breakdown, flashove

harm

7.14.

The

Iful deformation of the case or seepage of.impregnate.

7 Damp heat, cyclic, remaining&@ycles

fiters shall be subjected*xto the test described in Clause 5, severity H

IEC $0068-2-30:2005 for the number of cycles of 24 h as indicated in Table 14, under the

cond

7.14.

tions as for the first cycle."See 7.14.4.

Table 14 — Number of cycles

d for

be of
e 10

hless

rated
n for
bvant

and

) of
same

Categories Number of cycles
-/-156 5
-1-121 1
-/-/10 1
-/-/04 None

8 Final inspection, measurements and requirements

Recovery shall be for 18 h to 26 h under standard conditions for measurement.

The filters shall be visually examined according to 7.2.1. There shall be no visible damage and
any marking shall be legible.

The voltage proof test according to 7.8 shall be carried out with 66 % of the voltage as specified
in Table 10 or Table 11. There shall be no permanent breakdown or flashover.

The insulation resistance shall be measured according to 7.7. The value shall exceed 50 % of
the applicable limit given in Table 8.
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The DC line resistance or voltage drop shall be measured according to 7.9. The value shall be
within the limit-preseribed specified in Group A2 of the detail specification.

The inductance shall be measured according to 7.3. The value shall be within the original limit
prescribed specified in the detail specification.

The capacitance shall be measured according to 7.5. The value shall be within the original limit
preseribed specified in the detail specification.

7.15 Damp heat, steady state

7.15,1 Pre-measurements

The mMmeasurements-prescribed specified in the relevant specification shall be made:

7.152 Test method

The filters shall be subjected to the procedure of Test Cab of IEC 60068:2-78 using the degree
of sgverity corresponding to the climatic category of the filter as.indicated in the detail
specffication. When specified in this specification, the detail specification may specify the
applifation of a polarizing voltage during the whole period of damp(heat conditioning.

7.153 Test conditions

No voltage shall be applied unless otherwise specified_iivthe detail specification.

WheI voltage application is-preseribed specified, Ug shall be applied to one half of the sample
and o voltage shall be applied to the other half‘of the sample.

7.154 Final inspection, measurements and requirements

Recagvery shall be for 18 h to 26 h under standard conditions for measurement.

The filters shall be visually examined according to 7.2.1. There shall be no visible damagg¢ and
any marking shall be legible,

The yoltage proof test according to 7.8 shall be carried out with 66 % of the voltage as spetified
in Tajple 10 or Table-11.) There shall be no permanent breakdown or flashover.

The insulation resistance shall be measured according to 7.7. The values for Test A, B gnd C
shall[not be less than 3,5 MQ.

The DC’Jine resistance or voltage drop shall be measured according to 7.9. The value shall be
withip theé limit-preseribed specified in Group 2 of the detail specification. T

The inductance shall be measured according to 7.3. The value shall be within the original limit
preseribed specified in the detail specification.

The capacitance shall be measured according to 7.5. The value shall be within the original limit
preseribed specified in the detail specification.

7.16 Temperature rise
7.16.1 General

This test is applicable only to filters with a rated current >0,5 A. See Table B.1 and Table B.2,
notes d) and e).
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The purpose of the test is to show that the maximum working temperature of the internal
insulation, or of the inductive, capacitive or resistive elements is not exceeded.

7.16.

2 Test method

The filters shall be mounted in the manner specified by the manufacturer. When the
manufacturer specifies a rated current for both, free air and heat sink conditions, the test shall
be carried out in the free air condition. In case no mounting instruction are given, refer to
IEC 60947-1:2020, 9.3.3.3.

Filters equipped with IEC-inlet qualified according to IEC60320-1 shall be tested with the power

supp
filter

avoid
case
to IE

The filter shall be placed in a chamber maintained at the ambient temperature within +3

the r
test 4

The filters shall be placed in the test chamber in such a mannerthat due to close spacirn

extra

Alter
inclu
temp

After
temp

The iInternal temperature of the filter shall not exceed the requirements as given in Tablf 15.
case temperature shall not ‘extceed the maximum temperature specified in the detail

The
spec

7.16.

If the)
shall
and
curre
spec
curre

y connected to one side of the filter, while a short-circuit is made on the other side,
using soldered wires of appropriate cross-section, to minimize contact resistanceg
deviations caused by cord connectors, plugs and other external connecting<device
of IEC-inlet with integrated fuse holder according to IEC 60127-6 and/or switch acco
C 61058, both fuse holders and/or switches shall be short-circuited duringthé test.

bted temperature of the filter, and the rated current shall be applied” The duration d
hall be sufficient for the specimen to reach temperature stability

heating of the filters occurs. In cases of doubt, a 25 mm\spacing shall be used.

hatively, in case of filter sizes with bigger length, de€p or height than 300 mm, the term
jed, the filter may be placed outside the chamber. The difference between the
prature and the rated temperature has to be added to the measured temperatures.

erature of the case at its hottest point,shall be measured.

fication.

3 Test description

be tested at the upper category temperature with the maximum current for that temper
he other halfi'of the specimens shall be tested at the rated temperature with the

fication'as zero then all the specimens shall be tested at rated temperature with the
nt.

f the
and
s. In
rding

"C of
f the

g no

inals
room

thermal equilibrium has been reachedy“the internal temperature of the filter and the

filter has a non-zero maximum current at upper category temperature, half the specimens

ature
rated

nt. If thel\émaximum current at upper category temperature is specified in the detail

rated

The f

ftersstrattbe conmected toa power-suppty imsuch a way thatatttimes carry the testT

at the same time.

rrent

The test shall be conducted at the rated current and frequency and the filter is supplied by a

low v

oltage source.

NOTE Filters for DC applications could be tested with AC current equal to the AC value of the nominal rating.
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3-phase-filters-could can be connected either to a 3-phase-supply system or with all terminals
looped and connected in series to a single phase supply system. When testing 3-phase-filters,
having an additional neutral line that contains different winding data, two different test runs
shall be carried out:

a) the test current shall be passed through all three phases, neutral excluded;
b) the test current shall be passed through two phases and neutral? (one phase excluded).
The filter shall be placed in a chamber maintained at temperature within +3 °C of the rated

temperature. The test AC current or a DC current equal to the AC value of the test AC current
shall be applied.

After|thermal equilibrium has been reached, the internal temperature of filters with rated current
up to| 36 A should be determined by using the resistance method. In addition, the temperpture
of tefminals and pins of appliance inlets, and components such as inductors, capacitorg and
varisfors shall be measured by means of the thermocouple method.

In cape of filters with rated current >36 A, the thermocouple method shalhbe used to detefmine
the t¢mperature of terminals and pins of appliance inlets, and componéents such as indugtors,
capatitors and varistors. The resistance method for these filters is_gptional.

In agreement with the manufacturer, a specially prepared filter equipped with thermocoliples
may pe submitted for testing.

The |nternal temperature (7,) at thermal equilibrium¢{Shall be calculated from the meagured
resisfance (R,) between the input and the output‘terminals at the temperature T, arld its
meagured resistance (R4) at the test chamber temperature at the start of the test (71) using the
formula:

Th =Ry / Ry (235 + Ty) — (T3 — T4) — 238 (for copper);

LA vg

Th =Ry I Ry (225 + Ty) — (T3 — T1)=2225 (for aluminium).

T

wherg T3 is the temperature of the test chamber at the end of the test and 7, T, and T are
expressed in degrees Celsius.

Whele other metals are‘used for the inductor windings or lead-through elements the appropriate
formuila shall be stated_in the detail specification.

The f[esistance/R5'is measured either after switching off the supply, or without interruptipn of

the supply by _means of the superposition method, which consists of injecting into the winding
a DC| current of low value superposed on the load current.

The temperature of tha hottecst nart of tha caca chall alcn h
emperattie—o+—tHe—1Hottest —o+—the—GeasSe—ShiaH—aHSo—b

par
attached thermocouple.

(]
}
(]
[})
¢
R
[
[ON

ured—preferablywith an

NOTE As T, is intended to be the internal temperature when the filter is operating in an ambient of the rated
temperature T, the factor (7, — T,) is introduced to correct for any change of temperature of the ambient temperature
which-may might occur during the course of the test.

7.16.4 Requirements

The requirements are the same for the test carried out at upper category temperature and at
rated temperature.

1 Covers normal operation.

2 Covers the worst case: one phase disconnected.
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The internal temperature T, shall not exceed the temperature specified in the detail specification.

The detail specification may not specify a temperature higher than that specified in Table 15 for
the lowest class of insulation contained within the filter or higher than the upper category
temperature of any internal inductive, capacitive or resistive elements and other components.

The temperature of the hottest part of the case shall not exceed the upper category temperature
or a higher temperature if this is-preseribed specified in the detail specification. Attention is also

drawn to the marking requirement in 4.3.3 k).

NOTE If a higher temperature is—preseribed specified, this has implications for the temperature at which the

endurance test is carried out. See 7.21.3 and 7.21.4.

Table 15 — Maximum temperatures

IEC standard

Part Maximum|temperature
(Trnax)
°C
Windings, if the winding insulation according to IEC 60085 is:
- claiss 105 (A) 90
- cl4ss 120 (E) 105
~ class 130 (B) 120
- cl4ss 155 (F) 130
— clgs 180 (H) 155
- cl4ss 200 (N) 180
- cl4ss 220 (R) 200
— cldss 250 (C) 220
Components according to the relejant

Pins|of appliance inlets according to IEC 60320-1:

— for|very hot conditions 155
— for|hot conditions 120
— for|cold conditions 70
Bare| Terminals (Terminal myaterial) according to IEC 60947-1:

— Bafe copper 100
— Bafe brass 105
— Tirl plated copper or brass 105
— Silyer plated or nickel plated copper or brass 110

— Othermetals

a

Temperature limits to be based on service experience or life tests but not to exceed 105 °C.

7.17 Current overload

7.17.1 Pre-measurements

The measurements-preseribed specified in the detail specification shall be made.

7.17.2 Test method

The filter shall be mounted in the manner specified in the relevant specification in free air at an

ambient temperature not less than 20 °C.
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For a filter with integral overcurrent protection, the overload current shall be 135 % of the
overcurrent protective device rating. Filters without integral overcurrent protection shall be
tested with 135 % of its rated current unless a larger value for an external overcurrent protection
is specified in the relevant specification.

The overload test current is to be applied for 1 hour for test currents up to 81 A and 2 hours for
test currents greater than 81 A. The integral overcurrent protective device shall be shunted out
of the circuit for this test.

7.17.

3 Final inspection, measurements and requirements

Imme
value

The flilters shall be visually examined according to 7.2.1. There shall be no evidence of ign

no se
be le

7.18
The

7.19

A cu
a cur
conts

The

appli
curre

NOTE|
NOTE|
7.20

7.20.

This

7.20.

Initia

diately after the test the insulation resistance shall be measured according to 74/
s for Test A, B and C shall not be less than 3,5 MQ.

alant leakage, no cracking, no breakage or similar physical damage and any‘marking
gible.

Leakage current

alculation of leakage current is given in the Annex A.

Protective conductor resistance

rent derived from a source having a no-load voltagé not exceeding 12 V (AC or DC
rent of at least with a minimum of 25 A is passedbetween the earthing terminal or ear
ct and each of the accessible metal parts in turn.

oltage drop between the earthing terminal of the appliance or the earthing contact g
Ance inlet and the accessible metal part'is measured. The resistance calculated fror
nt and this voltage drop shall not exeeed 0,1 Q.

1 In case of doubt, the test is carried)out until steady conditions have been established.
2 In some countries, the term_'Grounding Continuity" is used instead of "protective conductor resistar

Impulse voltage
1 General

fest is to be_carried out in sequence with the endurance test described in 7.21.

2 Initial measurements

measurements have been made in Group 0 of Table B.1 and Table B.2.

The

ition,
shall

and
thing

f the
n the

7.20.

3 Test conditions

Filters shall be submitted to an impulse voltage test.

Each individual filter shall be subjected to a maximum of 24 impulses of the same polarity. The
time between impulses shall not be less than 10 s. The peak value of the voltage impulse shall
be as given in Table 1 and Table 2.

The front time ¢, is defined as:

tr = (tgg — t3g) * 1,67 according to 18.1.4 of IEC 60060-1:2010.

For the definition of the time to half-value 74 see 18.1.6 of IEC 60060-1:2010.
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The waveform will be determined by the test circuit parameters. Details of the test circuit are
given in Annex D.

Before use, the functioning of the circuit shall be checked using Cy values of 0,01 uF and 0,1 pF,
and the values for the other circuit elements as given in Table D.1. The front time ¢, and time to
half-value 74 shall be within 0 % + 50 % of the values given in Table D.2. The capacitors Cy
used for this check should not be high permittivity ceramic.

If the waveform from the check shows a damped oscillation, the peak-to-peak value of this
oscillation, Upp, shall not be greater than 10 % of the peak voltage of the impulse Ugg

(see [Figure 4).

| N Ucr

Voltage

Time
IEC

Figure 4 — Impulse wave form

7.204 Requirements

Ther¢ shall be no permanent breakdown or flashover.

If any three successive impujses-are shown by the oscilloscope monitor to have had a wavegform
indicating that no self-healing’breakdowns or flashovers have taken place in the filter, thgn no
furth¢r impulses shall betapplied and the filter shall be counted as conforming.

If all 24 impulses have been applied to the filter and three or more of them are of a waveform
indicating that ne-self-healing breakdowns or flashovers have occurred then the filter shall be
counfed as conforming, but if less than three impulses are of the required waveform thep the
filter shall be*eounted as a non-conforming item.

7.21 | ‘Endurance

7.21.1 General

This test shall be carried out within one week of the completion of the impulse voltage test.

7.21.2 General test conditions

The filters shall be mounted in a test chamber using such heat-sinking arrangements specified
by the detail specification as appropriate for normal use with the filter at the current and
temperature specified it the test.

The duration of the test, the value(s) of the applied voltage, current, and the chamber
temperature(s) at which it shall be conducted, shall be—preseribed specified in the relevant
specification.
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The filters shall be placed in the test chamber in such a manner that no extra heating of the
filters occurs, with a minimum distance of 25 mm between them.

The filters shall not be heated by direct radiation and the circulation of the air in the chamber
shall be adequate to prevent the temperature from departing by more than 3 °C from the
specified temperature at any point where components may be placed.

After the specified period, the filters shall be allowed to recover under standard atmospheric
conditions for testing.

7.21.3—Testconditions———current-test

This [test is not applicable to filters with rated current > 0,5 A. See Table B.1 and Tablg B.2,
noteg d), e) and f).

This [test is omitted if a combined voltage/current endurance test is carried”out according
to 7.21.6.

The fjlters shall be mounted in the test chamber using such heat-sinkingyarrangements spegified
by tHe detail specification as appropriate for normal use with the-filter at the curren{ and
tempgrature specified in the test.

After|the chamber has been stabilised at the test temperature, the test current shall be pgssed
through the filters. The frequency of the test current shall be 50 Hz or 60 Hz unless the detail
specfification specifies that the rated frequency shall be used. If the detail specification spegifies
a nof-zero current at upper category temperature, then half the sample shall be tested 3t 1,1
timeq this current at the upper category temperature and half at 1,1 times the rated currgnt at
the rated temperature; otherwise the whole sample shall be tested at 1,1 times the rated cyrrent
at the rated temperature.

A fuse or other suitable device may be:c@nnected in the circuit of each filter to indicate if failure
occufs.

After|1 000 h, the filters shall. be*allowed to recover for 1 h to 26 h and shall then medt the
requirements of 7.21.7.

7.214 Test conditions'— voltage test, terminations/case

This fest is not applicable for filters without Y-capacitors (in a plastic or metal case). For filters
wherg one terminal’is the metal case, e.g. feed-through-filters, see 7.21.5.

The fjlters.shall be submitted to an endurance test of 1 000 h at the upper category tempergture,
unlegs . ‘higher temperature has been specified in 7.16.3, when the endurance test shgll be
carrigdho(Ut at this higher temperature. The voltage applied shall be 1,7 Ui at 50 Hz or 6p Hz,

except that once every hour the voltage shall be increased to voltage Ug RMS for 0,1 s, where
Ug = 1,5 x Ug or 1 000 V RMS, whichever is higher. Each of these voltages shall be applied to

each filter individually between the line terminals connected together and the case and earth
terminal connected together through a resistor of 47 Q £+ 5 %. The circuit is shown in Annex D.

The test circuit should be designed so that voltage transients and current surges are avoided
during switching. This may be achieved by discharging the capacitance of the filter before
switching to the new voltage provided that the total time taken to change over to Ug RMS and

back does not exceed 30 s.

DC filters using DC rated voltage instead of Ug, without voltage increased to Ug.
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A fuse or other suitable device may be connected in the circuit of each filter to indicate if failure
occurs.

After 1 000 h, the filters shall be allowed to recover for 1 h to 26 h and shall then meet the
requirements of 7.21.7.

7.21.5 Test conditions — voltage test between terminations

This test is omitted if a combined voltage/current endurance test is carried out according to
7.21.6. The filters shall be submitted to an endurance test of 1 000 h at the upper category
temperature, unless a higher temperature has been specified in 7.21.3, when the endurance
test ghall be carried out at this higher temperature. The voltage applied shall be 1,25 Uy at

rated frequency, except that once every hour the voltage shall be increased to voltage Ug |[RMS
for 0|1 s, where Ug = 1,5 x Ug or 1 000 V RMS, whichever is higher. Each of these volfages

shall|be applied to each filter individually across the terminals designed to be gonnected to the
mains supply through a resistor of 47 Q + 5 %. For frequencies of test voltage)above 100[Hz a
resistor of lower value than 47 Q may be-preseribed specified by the detdilspecification| The
circuft is shown in Annex D.

The {est circuit should be designed so that voltage transients and;current surges are avoided
durinlg switching. This may be achieved by discharging the capacitance of the filter before
switching to the new voltage provided that the total time takefi'to change over to Ug RM$ and

back|does not exceed 30 s.

DC filters are tested using DC rated voltage instead of\lUr, without voltage increased to Us.

A fuse or other suitable device may be connectedin the circuit of each filter to indicate if failure
occufs.

After|1 000 h, the filters shall be allowed*to recover for 1 h to 26 h and shall then medt the
requirements of 7.21.7.

7.216 Test conditions — combined voltage/current tests

For Jome types of filter, such”as coaxial lead-through filters, it is possible without difficulty to
apply both test voltage .and ‘current to the filter at the same time. The circuit shall be arranged
so thiat the current is @pplied continuously during the voltage switching described in Anngx E.
Ifp ibed specified in the detail specification, a combined endurance test of 1 000 h may be

: riate

at the
pgory
also
as in

7.21.4,if a capamtor f Class Y is under test.

A fuse or other suitable device may be connected in the circuit of each filter to indicate if failure
occeurs.

After 1 000 h the filters shall be allowed to recover for 1 h to 26 h and shall then meet the
requirements of 7.21.7.

7.21.7 Final inspection, measurements and requirements

The filters shall be visually examined according to 7.2.1. There shall be no visible damage and
any marking shall be legible.
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The voltage proof test according to 7.8 shall be carried out with 66 % of the voltage as specified
in Table 10. There shall be no permanent breakdown or flashover.

The insulation resistance shall be measured according to 7.7. The value shall exceed 50 % of
the applicable limit given in Table 8.

The DC line resistance or voltage drop shall be measured according to 7.9. The value shall be
within the original limit-preseribed specified in the detail specification.

The inductance shall be measured according to 7.3. The value shall be within the original limit

Pt

The ¢apacitance shall be measured according to 7.5. The value shall be within the afiginal limit
presgribed specified in the detail specification.

7.22| Passive flammability

7.221 General

s

This fest is applicable only if specified in the detail specification’and not required when the|filter
is in p closed case and case materials have V-0 flammability rating.

7.222 Test method

7.222.1 General

The filters shall undergo the needle flame test@f IEC 60695-11-5, with the requirements given

in7.22.2.2 and 7.22.2.3.

7.22.
Thre

7.22,

nreseribed-spnecified in the detail specification
g g

2.2 Test specimen

b specimens of each case size contained in the test sample shall be tested.

2.3 Test description

The gpecimen under test'shall be held in the flame in the position where it is most likely to purn.

It ma
be e

The
categ
unde

v be necessary to establish this position by a preliminary experiment. Each specimen
posed only.once to the flame. For the time of exposure, see Table 16.

shall

burning\time shall not be exceeded as given in Table 16 for the specimen volume and the

ory©f flammability as-preseribed specified in the relevant specification. The tissue
I the specimen shall not ignite.

Table 16 — Categories of flammability

aper

. . . Max.
Flame exposure time, in seconds, for specimen volume A
burning
ranges time
Category of Additional
flammability mm?3 requirements
volume 250 < volume | 500 < volume Volume S
< 250 <500 £1750 >1750
A 15 30 60 120 3 Burning droplets or
10 20 30 60 10 glowing parts fglllpg
down shall not ignite
5 10 20 30 30 the tissue paper
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7.23 Active flammability

This test is not applicable to filters that do not incorporate capacitors.

This test is not required for filters that incorporate capacitors that have been qualified to the
detailed specification under 5.18 of IEC 60384-14:20432023.

If the filter is within a closed metal case or plastic case with V-0 flammability without ventilation
slots, this test is not required regardless of the capacitors used.

If ca i i -14: i '
meta|] case, the test according to 5.18 of IEC 60384-14:20432023 shall be conducted ‘oh the
individual capacitors in turn after they have been removed filter.

7.24| Solvent resistance of the marking
7.241 General

This fest is applicable only if-presecribed specified in the detail specification.

7.242 Test description
The filters shall be subjected to Test XA of IEC 60068-2-45 ,with’ the following details:

a) solvent to be used: see 3.1.2 of IEC 60068-2-45:1980+AMD1:1993;
b) splvent temperature: 23 °C £ 5 °C;

c) conditioning: method 1 (with rubbing);
d) rybbing material: cotton wool;
e) rgcovery time: not applicable unless otherwise stated in the detail specification.

7.243 Requirements after test

After|the test, the marking shall be legible.

Y

8 Optional tests (for performance only)

8.1 | Solderability,
8.1.1 General

This fest may-be carried out on electrically defective filters or detached terminations proyided
they havereceived all the processing which would be carried out on a completed filter.

This testis applicabie onty to terminations Mtended for SoIdering, as prescrbed speciftedin the
detail specification.

8.1.2 Test method

Filters shall be subjected to Test Ta of IEC 60068-2-20 using one of the two test methods
prescribed specified.

8.1.3 Test conditions

Ageing of 4 h dry heat at 155 °C shall be applied unless the detail specification specifies no
ageing, or a different ageing procedure is specified in the detail specification.
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4 Requirements

4.1 Method 1 — Solder bath

When the solder bath method (Method 1) is specified, the following requirements apply:

bath temperature: 245 °C = 3 °C;

immersion time: 3,0s+0,3s.

Depth of immersion (from seating plane or component body):

e dla
a) afHiers—except—tnose— o

b) filters indicated by the detail specification as being not suitable for use on printed G

NOT

8.1.

This method provides a procedure for assessing the solderability of'terminations in cases W
the splder bath method is impracticable. It applies to lead containing and lead-free solder a

When method 2 is used, a soldering iron of size A shall belused.

8.1.

Inspegction shall be carried out under adequate light with normal eyesight or with the assist

of a

The

The

than |small amounts of scattered imperfections such as pin-holes or un-wetted or de-w|
areas. All leads shall exhibit-a continuous solder coating free from defects for a minimu
95 %] of the critical area_of any individual lead. For solder alloys containing lead, solder
be smooth and bright!

8.2
8.2.
The

8.2.

£l

S T N P | 50 H la [ [
) UTITUV. 4_0’5 T, uolirtry ad UICTTial  Tiouliatlity oLl

115 mm + 0,5 mm thickness;

bpards: 3,5_%‘5 mm.

E| Refer to Table 1 of IEC 60068-2-20:20082021 for other alloy composition than Sn96;5Ag3Cu.

4.2 Method 2 — Soldering iron at 350 °C

5 Final measurements and requirements

magnifier capable of giving a magnificationfof 4 x to 25 x, depending on the size of obj

Hipped surface relevant for'soldering shall be covered with solder coating with no

Rapid change of temperature

1 Pre-measurements

n of

ircuit

here
loys.

ance
ects.

specimens shall be visually examined and, if required by the relevant specification,
electrically and mechanically checked-

more
etted
m of
shall

vlneasurements—pmsepibed specified in the detail specification shall be made.

2 Test method

The filters shall be subjected to Test Na of IEC 60068-2-14 using the degree of severity as
preseribed specified below:

Number of cycles: 5

Duration of exposure at the temperature limits:
30 min for mass < 25 g;
3h for mass > 25 g.
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8.2.3

Final inspection

The filters shall be visually examined according to 7.2.1 and there shall be no visible damage.
The measurements-preseribed specified in the detail specification shall then be made.

8.3
8.3.1

Vibration

Pre-measurements

The measurements-prescribed specified in the relevant specification shall be made.

8.3.21_fm1h0d

The filters shall be subjected to Test Fc of IEC 60068-2-6.

8.3.3

Endurance by sweeping shall be applied. The preferred severity is:

F
A

axial

the mounting point shall be 6 mm £ 1 mm.

Whe
each
contd
one
meas

8.3.5
After

visible damage. When filters are tested as specified in 8.3.3, the requirements shall be s

in thd

The mmeasurements-prescribed specified in the relevant specification shall then be made.

8.4

h]iumber of sweep cycles in each axis: 20
The

8.3.41 Intermediate inspection

Test conditions

fequency range: 10 Hz to 150 Hz
mplitude: 20 m/s2

etail specification shall-preseribe specify the mountingymethod to be used. For filters
leads which are intended to be mounted by the leads, the distance between the body

specified in the detail specification, during the last sweep cycle of the vibration t
direction of movement, an electricalkmeasurement shall be made to check interm
cts or open or short circuit. The duration of the measurement shall be the time needsd
sweep of the frequency range from one frequency extreme to the other. The meth
urement shall be-preseribed sSpecified in the detail specification.

Final Inspection

the test, the filters.shall be visually examined as specified in 7.2.1. There shall b

detail specification in terms of the method-preseribed specified.

Shock

with
and

st in
ittent
d for
bd of

e no
tated

8.4.1

Pre-measurements

The measurements-preseribed specified in the relevant specification shall be made.

8.4.2

Test method

The filters shall be subjected to Test Ea of IEC 60068-2-27 using the mounting method and the
severity-preseribed specified in the detail specification.

8.4.3

Test conditions

The mounting method and the severity shall be specified in the detail specification.

The severities given in Table 17 are preferred.
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Pulse shape: half sine.

Table 17 — Preferred severity

Peak acceleration Corresponding duration Number of shocks in
of the pulse each direction

m/s? gn ms

150 15 6 3

2024

8.4.4— Finarinspection

After

the test, the filters shall be visually examined according to 7.2.1. There shall be)ne v

damgge. When filters are tested as specified in 8.4.3, the requirements shall bestated i

detai

8.5
8.5.1
This

8.5.2

| specification in terms of the method-preseribed specified.

Container sealing
General

fest is applicable only if-preseribed specified in the detail specification.

Test conditions

The flilters shall be subjected to either Test Qc or to TestQd of IEC 60068-2-17, as approp

Unle
empl

8.5.3

Durir

8.6
8.6.1

In or
termi
meas

8.6.2

bs otherwise specified in the detail specification,)Method 2 shall be used when Test
byed.

Requirements

g or after the test, as applicable, there shall be no evidence of leakage.

Charge and discharge
General

der to connect the, filter as a capacitor, as required for the test, each supply
nation shall be electrically connected to its corresponding output termination, an
urements made aeross the supply terminations.

Test circuits and wave forms

Suitgble testcircuits are shown in Figure 5 and Figure 6.

Metordriven

sible
n the

riate.
Qc is

input
i the

Charge switch
resistor i
o — |
]
|
_ { Discharge
Power supply unit Capacitor resistor
under test T
O

IEC

Figure 5 — Relay circuit
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The

- 61 -
Charge
m resistor
o InN| —
N
Discharge
Power supply unit Capacitor _| resistor
under test
O
Thyristor
firing
circuit
IEC

Figure 6 — Thyristor circuit

oltage and current waveforms across and through the filter. under test are approxim
as in|Figure 7.

ately
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A 1 U
o
D
=2 0,63
o
>
2
= 0,37
o
Y _
t
Charge P Discharge
B Cycle o
A 1 $
€
2
3
o
[0}
2
©
-
)
y -
A t
€
2
5
o
[0}
2
©
=
[$]
0
a
7, = charge time constant
74 = discharge time constant
Y

IEC
Figure 7 — Voltage and current waveforms

8.6.3 Information given in detail specification
The following irfformation shall be given in the detail specification:
a) the charge time constant arising from the internal resistance of the power supply, the

rgsistance of the charge circuit and the capacitance of the filter under test;

b) thedischarge time constant arising from the resistance of the discharge circuit and the
capacitance of the filter under test;

c) the voltage to be applied during the charge period if different from the rated voltage;

d) the number of cycles of the test;

e) the duration of the charge period;

f) the duration of the discharge period;

g) the repetition rate (cycles per second);

h) test temperature, if different from standard atmospheric conditions for testing.

8.6.4 Initial measurements

The capacitance shall be measured in accordance with 7.5.
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8.6.5 Test conditions

The filters shall be subjected to 10 000 cycles of charge and discharge at the rate of
approximately one operation per second.

Each cycle shall consist of charging and discharging the filter. For AC rated filters the test
voltage shall be

V2 x Ug

Each filter shall be individually charged by applying the test voltage through a resistor with the

value

or thg value required to limit the charge current to 1 A (or to the higher, current value
in the detail specification) whichever resistance value is the greater. (€is the capacitan

fara

Each| filter shall be individually discharged through a resistor,of_.such a value that the r3
chanpe of voltage (dU/d¢) shall not be less than 100 V/us or greater than 130 V/ys.

If it

8.6.6] Final measurements and requirements

The
Tab

R =(220 x 106)/Cc Q

ds measured in 8.6.4.

filter connected as a capacitor shall be measured and shall meet the requiremen
l¢ 18.

Table 18 — Measurements_and requirements after charge and discharge

jiven
ce in

te of

i$ impossible to achieve a discharge rate of 100 /s because of internal resistance in the
filter| the filter shall be discharged through a short cifcuit.

ts of

:‘Tspection or Inspection or Requirement
easurement measuring method
Cap4citance 7.5 The difference between the capacitances measured finall
and in4-26-4 Initial measurements shall not exceed 10 %
Insullation resistance 7.7 Greater than 50 % of the applicable limits of Table 8.
8.7 | Component solvent resistance

8.7.

1 General

This test is applicable only if-presecribed specified in the detail specification.

8.7.

2 Initial measurements

The measurements-prescribed specified in the relevant detail specification shall be made.
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8.7.3 Test description
The filters shall be subjected to Test XA of IEC 60068-2-45 with the following details:

a) solvent to be used: see 3.1.2 of IEC 60068-2-45:1980+AMD1:1993;
b) solvent temperature: 23 °C £ 5 °C;

c) conditioning: method 2 (without rubbing);

d) rubbing material: not applicable;

e) recovery time: 48 h unless otherwise stated in the detail specification.

8.7.AJh Final measurements

The measurements-preseribed specified in the detail specification shall then be madevand the
specified requirements shall be met.
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A1

Annex A
(informative)

Calculation of leakage current

General

The leakage current of an electromagnetic interference suppression filter unit is a current
flowing to earth or to an extraneous conductive-part in a faultless circuit. This current can have

aoltihva oo an AN t _ocnaocin Ihe coricn dbyvtha e of aonaoaitaero

a cafj

The leakage current calculated according to this document is a theoretical value. Itsdeclan
asheets enables customers to compare filters. The real leakage current in any. application
cannpt be specified, as it depends on many parameters.

in da

The

capatitor stages. In the case of more than one of these stages, the leakage currents of

stagq

Othef
detemined according to the relevant standard (e.g. IEC 60990Y-

Atten
chan

A.2

Negl
prote

oItV T COTT TP OTICTT uuyuvlull] CoO ST O oy tTC oo T oT oo pPaTItoUToT

alculation is made with rated values according to the following formulas of the four ty

are added up.

leakage currents such as touch currents and protective_conductor currents sha

tion is to spend to the calculated result by using ef<ceramic capacitors: There is a ty
ge of capacitance as function of the voltage.

Calculation of leakage current forA1-line filters
pcting parasitic parameters of components and neglecting impedances of mains
ctive conductor results in the equivalent circuit given in Figure A.1.

P1 P2
o

IEC

ation

pical
each

Il be

pical

and

The |

IEC
Figure A.1 — Leakage current for 1-line filters

eakage current of 1-line filters is calculated as shown in the equation (A.1):

Lx =21 fg-Ur-C;



https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

- 66 - IEC 60939-3:2024 RLV © IEC 2024

where

Ik is the leakage current;
/R is the rated frequency;
Ur is the rated voltage;

€,0) is the nominal capacitance to ground.

In case of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.

A.3 utlati u =i i

Negleécting parasitic parameters of components and neglecting impedances of “nrains| and
protgctive conductor results in the equivalent circuit given in Figure A.2.

P1 P2
O O ’ 0
|0 -
N1 N2
o C ) 0
Cy _—L_ -
— IEC
P1 P2
o o ' ’o)
i 1
N1 N2
o o S ’o)

IEC
Figure A.2 — Leakage current for 2-line filters

The lleakage current of 2-line filters is calculated as shown in the equation (A.2):

L _"7? £ LL ral
T LK = J R ~ R Y

ILK = ZT[XfRXURXCZ (A2)

where

Ik is the leakage current;
/R is the rated frequency;
Ur is the rated voltage;

€,0) is the nominal capacitance to ground.

In case of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.


https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

IEC 60939-3:2024 RLV © IEC 2024 - 67 -

A.4 Calculation of leakage current for 3-line filters

Neglecting parasitic parameters of components, and impedances of mains and protective
conductor, result in the equivalent circuit given in Figure A.3. The unbalance and the resulting
voltage Uyy between the star point and the protective conductor is crucial for the leakage

current in this case.

Electromagnetic interference suppression filter unit

Urm
-—
U1 U2
(o o o
N/
Usm
o v |
\—/ 4
Urm
T WA1 W2
»—@ o o i > 0
CXT—I_ Cxs CXR=L
I

Mg
_1 (With connection; TN network)

i I
Unm
(Without connection; TT network)

IEC

Electromagnetic interference suppression filter unit

u1 u2
o o

Ol

oM

oS
\J/

°3

C!)
5 —
<
_(:)
I_.
a
F
a
U
I

(Without connection; TT network)
_1  (With connection; TN network)

IEC
Figure A.3 — Leakage current for 3-line filters

Since EN 50160:2000-03 states that “AC values of the negative phase sequence component of
the supply voltage shall be within the range 0 % to 2 % of the positive phase sequence
component”, the leakage current is determined with a 2 % unbalance of the network. This
unbalance is achieved by raising a phase voltage by 6 % with respect to the other two voltages.
For 3-line filters the leakage current results from:
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. 0,06:U, -C, .

2024

L — 7. £ I/ L =2
LK J KR NM

T 7T3C, +C,

0,06 - Ug - C,

ILKZZT['fR'UNM'CZZZT['fRW 2
1 2

where

€,Co is the nominal capacitance-te between star-point and ground;

gxc'l

In ca

In cage of using ceramic capacitors the calculated resulisshall be multiplied by factor 1,8.

A.5

If parasitic parameters of components and impedances of mains, protective and N

cond

capagitors in electromagnetic interfetence suppression filter units. What is crucial fo
leakgge current is the unbalance and the resulting voltage Uy, between the star point an

is the leakaage current:
J T

is the rated frequency;
is the rated voltage from line to ground;

is the resulting voltage between star-point and ground;

is the nominal star-point capacitance.

Calculation of leakage current for 4-line filters

Lictors are neglected, this results .ims the diagram in Figure A.4 for typical circui

se of a short-circuit instead of €,0) the leakage current can_ also be easily calculated by
setting €,C, =10 F.

-type
ts of
r the
d the

protdgctive conductor. The leakage current through a 4-line filter solely depends on the

unbajance of the load and the:résulting voltage Uyyy-
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Electromagnetic interference suppression filter unit

Urm
R U1 u2
¥
SM
S V1 N V2
>—® o O -} o]
Urm
A~ T W1 L L w2
~ T
Cxr=— Cxs Cxr
N1 | N | N2
o * o
} I
¥
NMl Cy
M (Without connection; TT network)
- T 2T I -
| (With connection; TN network)
IEC
Electromagnetic interference suppression filter unit
Urm
R U1 u2
U,
SM
S V1 S V2
>—® O O ' > o
Utm {
-
O~ 71—
N1 | | | N2
o . N . re)
. {Ilk
NMl C2
EWithout connection_; TT netwgrk) 1 ~
[~ (With connection; TN network) |
IEC

For 4-line filters constructed in compliance with this document a leakage current can be
calculated according to the following equation:

L = £ LL yal
T LK v J R ~ NM =y
[LK = ZT[ X fR X UNM X Cz (A4)

where
Ik is the leakage current;
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/R is the rated frequency;
Unm is 10 Volts;

€,Co is the nominal capacitance-te between star-point and ground.

In case of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.
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Annex B
(normative)

Sampling plan for safety requirements only

Table B.1 shows tests concerning safety requirements only.

Table B.1 — Tests concerning safety requirements only

Number of N issible
Number—ef-permissH
Groyp Subclauses and test ?gsetc;(rin:r;f non-conforming itemsg per
qualification®) qualification
Per group?) Total
7.2 Visual examinations 20/10/5
7.9 DC line resistance
7.3 Inductance
7.5 Capacitance
7.6 (alternative) Insertion loss (no load)
0 1/1/0
7.8  Voltage proof ©)
7.7 Insulation resistance
7.10 Discharge resistance 2
7.11  Capacitor discharge @™
Spares 5/3/2
7.2.4 Creepage distances and clearances
1A 4/2/1 n) 0 0
7.24 Solvent resistance of the marking'®)
7.12 Robustness of terminations
7.13 Resistance to soldering Heat 2
2 7.14.5 Cold 4/2/1 0 0
7.14.3 Dry Heat
7.15 Damp heatgsteady state
7.16  Temperature rise 9!
7.21.3 Endurance current ) 1 9)
3A 4/2/1 0 0
7.17 ~Current overload
7,19 Protective conductor resistance
7:20 Impulse voltage 9
3B| 4/2/1 0 0
7.21.4 Endurance — voltage line terminations/case @ 9)
7.20 Impulse voltage 9
3C 4/2/1 0 0
7.21.5 Endurance voltage between line terminations ) 9)
4 7.22 Passive flammability ?) see 7.22 0 0
5 7.23  Active flammability 9 see 7.23 0 0

NOTES: See end of Table B.2.

Table B.2 shows lot-by-lot test — safety tests only approval.
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Table B.2 — Lot-by-lot test — Safety tests only approval

Subclauses and test M Conditions of test M Sa;rir;zle Requirements "
Non destructive
7.2 Visual examination 100 % 1) Any marking on the filter shall be
legible and correct
7.8 Voltage proof . Method for test C: ¥) No permanent breakdown or
(Test A, Band C/) flashover

Notes to Table B.1 and Table B.2:

a)

flapplicable.

b)

flrequired in the detail specification.

) Ske 6.1 for the structural similarities which are necessary before filters may be qualified together.
The three numbers in each box of the table indicate in descending order the numbers applicable for
specimens within the following current limits:
<16 A
216 A...<80A
>80 A
urrent” in this context is the sum of the rated current(s) carried by the leads forthe individual phases, IN
cluded.

here a range is qualified which contains filters within more than one of theleurrent classifications listed
bove, the number of specimens selected shall be that for the classification jn which the majority of the
hlues in the range fall.

he whole sample with the exception of those specimens to be submiited to the tests of Groups 4 and 5 $hall
b subjected to the tests of Group 0 and then subdivided for the other groups.
he numbers in Group 0 exclude the numbers of specimens required for Groups 4 and 5.

4 Fpr filters with rated current > 0,5 A only.

e) br filters with rated current < 0,5 A.

f) Pe 7.21.6 for the option of combining the tests of Groups 3A and 3C.

9 he tests of this group or subgroup may be omitted if the capacitors in the filter across which the test
Itages will appear have been qualified to a-detailed specification under IEC 60384-14 and are also of the
nstruction where the capacitor element is\séparately encapsulated, provided that the capacitors fulfil the

gquired creepage distance and clearance specified in Table 4 and Table 5.

o<+ ¢ M M HT - <0 <D 3

=

ause numbers of test and conditions/requirements refer to Clause 7.

ay be carried out as end-of-line.testing.

b be required in the deétail specification.

Lmber of specimehs/for temperature rise may be reduced to one if technically sensible and agreed with|the

Ci
M
) Blor C as applicable.
T
N
certification body.,

ther calcutated value or measured on one specimen only.

1te¥%s ,equipped with thermocouples or without potting (when potting is an integral part of the filter) to be

eddin groups. 1A and 3A may be omitted from \/nli:\gﬂ prnnf test to avoid flashover or breakdown

E

") Shmples¥o be provided without potting or moulding.
F
u
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Annex-BAnnex C

(normative)

Test schedule for safety requirements only

Table C.1 shows a test schedule for safety requirements only.

Table C.1 — Test schedule for safety requirements only

Subclauses number

Conditions of test V)

Number of

Performance

and test 1) specimens (n) requirements ')
and number of
non-conforming
items (¢)
Groujp 0 Non destructive See Table B.1
7.2 Visual examination No visible damage
Legible'marking and ap
specified in the detail
specification
7.9 DC line resistance or See detail specificatiop
voltage drop
7.3 Inductance Within specified tolerahce
7.5 Capacitance Within specified tolerapce
7.6 (alternate) Insertion Within specified tolerahce
loss (no load)
7.8 Voltage proof See detail specification for the No permanent breakdqwn
method or flashover
7.7 Insulation resistance See detail specification’for the As Table 8
method
7.10| Discharge resistance® | See detail specification for the Within specified tolerapces
method
7.11| Capacitor discharge® See 7.11.1
Group 1A Non_destructive See Table B.1
7.2.4] Creepage distances See Table 4 and Tablg 5
and clearances
e fioati
> | Resi .
- 8 ;QEEQ.5 g ificationf
method
7.24 | Solventresistance of Recovery: 1 hto 26 h The marking shall rempin
the marking 2 legible
Fimal inspection and Visual examination No visible damage
TTEaSUTETTTENS Markimgtegibte
Voltage proof-at 66 % of value No—permanent-breakdown
in-Table—12or or-flashover
Table 13
. . B 59 04 ef abe 1“ mt
DC i . .
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Subclauses number

and test 1)

Conditions of test V)

Number of
specimens (n)
and number of

non-conforming

Performance
requirements 1)

items (¢)
Group 2 Destructive See Table B.1
7.12 Robustness of Severity: see detail No visible damage
terminations specification
7.12.6 Resistance to No pre-drying
soldering heat %) See detail specification for the
method
7.14.p—€otd
7.14.B Dry Heat
7.15| Damp heat, steady
state
7.15.B Test conditions Specify if applied voltage is
required. If so for half the
sample Uy applied, for other
half no voltage applied
Recovery 18 hto 26 h
7.15.4 Final inspection Visual examination No visible damage
Marking legible
Voltage proof at 66 % of value No permanent breakdqwn
in Table 10 or Table 11 or flashover
Insulation resistance = 3,5 MQ
DC resistance or voltage drop As in Group 0
Inductance Within specified tolerapce
Capacitance Within specified tolerahce
(alternate) Insertionloss (no As in 7.6
load)
Group 3A Destructive See Table B.1
7.16 | Temperature rise For filterswith rated current See 7.16
> 0,5°A
or See 7.21.7
7.21.3 Endurance, current For filters with rated current
<0,5A
Duration: 1 000 h
Current and temperature: see
7.21.3
7.17 | Current oyverioad 135 % of its rated current. See 7.17.3
Duration:
1 h for test currents up to
81 A and 2 h for test
currents >81 A
7.19 Resistance of See 7.19 for the method <0,1Q
protective conductor
Group 3B Destructive See Table B.1
7.20 Impulse voltage %) 3 impulses, full wave See 7.20.4
Crest voltage: see Table 1 and
Table 2
7.21.4 Endurance, voltage, Duration: 1 000 h See 7.21.7

line terminations to
case 3)4)

Voltage and temperature: see
7.21.4
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Subclauses number
and test 1)

Conditions of test V)

Number of
specimens (n)
and number of

non-conforming

Performance
requirements 1)

detail specification

items (¢)
Group 3C Destructive See Table B.1
7.20 Impulse voltage %) 3 impulses, full wave See 7.20.4
Crest voltage: see Table 1 and
Table 2
7.21.5 Endurance, voltage, Duration: 1 000 h See 7.21.7
between line termina- Voltage and temperature: see
tions 4) 7.21.5
or
7.21.p Endurance, combined Duration: 1 000 h
voltage/current 2 4) Voltage, temperature and See 7.21.7
current: see 7.21.6
Group 3 Recovery: 1 hto 26 h See Table B.1
7.21.f Final inspection and Visual examination No Visjble damage
measurements for all
endurance tests Voltage proof at 66 % of value No permanent breakdgwn
in Table 10 or Table 11 or flashover
Insulation resistance = 3,5 MQ
DC line resistance or voltage As in Group 0
drop
Inductance Within specified tolerahces
Capacitance Within specified tolerahces
(alternate) Insertion loss (no As in 7.6
load)
Group 4 Destructive See Table B.1
7.22| Passive flammability 2 | If-preseribed specified’in the See 7.22
detail specification
Group 5 Destructive See Table B.1
7.23| Active flammability 2) If-presetibed specified in the See 7.23

3) If|lapplicable.
4)

2) If|required in the detail specification.

") Slibclause numbers of test and-pérformance requirements refer to Clause 7.

The tests of this group or subgroup may be omitted if the capacitors in the filter across which the test vol
wjll appear have _been qualified to a detailed specification under IEC 60384-14 and are also of the constry
where the capagcitor element is separately encapsulated, provided that the capacitors fulfil the req
cleepage distance and clearance specified in Table 4 and Table 5.

ages
ction
uired
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Annex-CAnnex D
(normative)

Circuit for the impulse voltage test

The test-prescribed specified in 7.20 shall be carried out using the circuit of Figure D.1.

 }+—-o /o—-——: o
a Filter
U, Cr Rp Cp under Oscilloscope
test
N— CX
¢ . I4C
Key
Cr charging (or tank) capacitor
Cp the parallel capacitor
Cy the capacitance of the filter under test, measured at 1 kHz'across the terminals to which the impulses|are to
be applied, all other terminals being disconnected
Ry the loading resistor
Rg the series resistor, or charging resistor
Rp the parallel resistor, or discharging resistof
U, the direct voltage source
Figure'D.1 — Impulse voltage test circuit
Table D.1 — Values of Cx, CT’ RP’ Rs, CP
Cy C; Rp Rg Cp
*10 % 310 % 310 % *10 %
uF uF Q Q pF
Cy =0,0039 0,25 234 62 7 800
0,0039 < C, = 0,012 0,25 234 45 7 800
0,012 <C, 0,018 0,25 234 27 7 800
0,018 <Cy =0,027 0,25 234 27 -
0,027 <C, =0,039 20 3 25 3 300
0,039 <C, =0,056 20 3 13 3 300
0,056 < C, =0,082 20 3 9 3 300
0,082 <Cy,=0,12 20 3 7 3 300
0,12 <Cy,=0,18 20 3 5 3 300
Cy>0,18 20 3 3 3 300
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Before use, the functioning of the circuit shall be checked using test capacitors of Cy values

either 0,01 yF or 0,1 yF with a tolerance of £2 % and corresponding values for the other circuit
elements as given in Table D.1. The front time ¢, and time to half-value ¢4 shall be as indicated

in Table D.2.

Table D.2 - Values and tolerances of C,, ¢,, 74

Cy t 1y
2 % (0/+50) % (0/+50) %

pE ps s
0,01 1,7 46
0,1 1,6 47
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Annex-DAnnex E
(normative)

Circuit for the endurance test

The test-preseribed specified in 7.21.4 and 7.21.5 shall be carried out with the circuit shown in
Figure E.1.

C
Us o 3
B
0 <
1,25 Ug AC
or o X
17 UR AC Filter
under
test
47 Q
Common o O IEC

Figure E.1 — Endurance test circuit

Ug =|1,5 x Ug or 1 000 V R.M.S., whichever ischigher.

The part of the circuit for discharging thefilter may be omitted if the switching between the two
supplies is arranged to take place at the zero voltage point on the sinusoidal wave.

When the discharging circuit is_dsed, the switching shall be arranged in the following sequence
for eqich occasion when Ug RMS is applied:

1+t +t3+1,<30s.
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Annex-EAnnex F
(normative)

Declaration of design
(Confidential to the manufacturer and the certification body)

The purpose of this description is to register essential data and the basic design of the filters
for which approval is sought. The completed form shall be submitted to the relevant certification
body prior to any approval testings; its circulation to the other parties is left to the decision of
the manufacturer.

Charjges of the declared design are permitted only after notifying the certification body in writing.

In this case, the certifying body and the manufacturer shall agree upon necessary steps o be
taken.

Regigtration number:

(to be¢ allocated by the certifying body)
Applicant:

Manufacturer:

Manufacturing site:

Type designation:

a A~ W N =

Circuit diagram:

6 Identification of incorporated componentis:
6.1 Capacitor(s):

6.2 Choke(s):

6.3 Discharge resistor(s):

7 Identification of materials:
7.1 Case:

7.2 Lid:

7.3 Filler:

7.4 Terminal insulation; CTI

8 Construction details:

Location Date Name Signature
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AnnexFAnnex G
(informative)

Safety and performance tests qualification approval -
Assessment level DZ

Table G.1 shows a sampling plan — assessment level DZ.

Table G.1 — Sampling plan — Assessment level DZ

_ ierminations 9
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Number of
permissible non-
conforming items per
qualification 9

Number of specimens
Group Subclauses and tests tested per
qualification 9

Dz
7.2.1 Visual examination
7.2.2 Dimensions (gauging)
7.9 DC line resistance or voltage drop
7.3 Inductance
7.5 Capacitance
0 7.6 (alternate) Insertion loss (no load) 36/16/9 0
7.8 Voltage proof !
7.7 Insulation resistance
7.10 Discharge resistance 2)
7.11 Capacitor discharge 21
Spares 8/312
7.2.3 Dimensions (detail)
7.2.4 Creepage distances and clearances
1A |7.24 Solvent resistance of the marking ?) 413/1 k) 0
8.7. Component solvent resistance ?)
8.2. Rapid change of temperature
8.3 Vibration
1B |8.4 Shock 4/1/1
] 8.5 Container sealing ) 8/2/2
7.14 Climatic sequence
7.12 Robustness of ferminations
2 7.13 Resistancgta'soldering heat 2) 4/2/1 0
7.15 Damp feat, steady state
N 7.16  Tefnperature rise or © ey 0
7.21.3¢4 Bndurance — current 7 9)
7.20 Impulse voltage )
BB (~21.4 Endurance-voltage line 41211 0
terminations/case 9) )
7.20 Impulse voltage ")
3C 7.21.5 Endurance — voltage between line 41211 0
terminations 9) 1)
4 8.6 Charge/discharge 27 4/2/1 0
7.3 Inductance
5 7.5 Capacitance 4/2/1 0
7.6 (alternate) Insertion loss (no load)®)

717 Current overload
6 4/2/1 0
7.19 Resistance of protective conductor

7 7.22 Passive flammability ?) 4/2/1 0

8 8.1 Solderability @) M) 4/2/1 0

9 7.23  Active flammability ?) 4/2/1 0
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Number of

Number of specimens
Group Subclauses and tests tested per
qualification 9

permissible non-
conforming items per
qualification 9

Dz

e)

f)

9)

h)

If applicable.
If required in the detail specification.
Whichever is required in the detail specification.

See 6.1 for the structural similarities which are necessary before filters may be qualified together.

The 2 A g

w|thin the following current limits: A
<16 A \/
216 A...<80A Q

>80 A

-

the number of specimens selected shall be that for the classification in which the rity of the values

rgnge fall.
e numbers in Group 0 exclude the numbers of specimens required for Gro@ and 8.

T
For filters with rated current > 0,5 A only. Q/C)
For filters with rated current < 0,5 A. S\\
See 7.21.6 for the option of combining the tests of Groups 3A aQ Q

filkers intended to be submitted to this test. \}

T
w|ll appear have been qualified to a detailed spe
w
d

istance and clearance specified in Table 4 able 5.
S Spec
ther calculated value or measured on one specimen only.

bmples to be provided without poQ‘ﬁé*or moulding.

Mmoo m

ed from voltage proof test to avoid flashover or breakdown.

=

groups 1A and 3A, may be

"Gurrent" in this context is the sum of the rated current(s) carried by the leads for t % ividual ph

N]excluded. A
Where a range is qualified which contains filters within more than one of the curren‘:%s??ications listed a

This test may be carried out on electrically defective filters o@@ched terminations provided they have red]
all the processing which would be carried out on a completed filter. Group 0 or Group A tests are omittd

ion under IEC 60384-14 and are also of the constry

e tests of this group or subgroup may be omitt;%yglhe capacitors in the filter across which the test vol
here the capacitor element is separately engg&t; ted, provided that the capacitors fulfil the required cred

iters equipped with thermoct&& or without potting (when potting is an integral part of the filter) to be

ases,

bove,
n the

eived
bd for

fages
ction
page

used

o‘ﬁ
C)%
%
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Annex X
(informative)

Cross reference for references to the previous edition of this document

The drafting of this document has resulted in a new structure. Table X.1 indicates the new
clause and subclause numbers with respect to IEC 60939-3:2015 (1St edition).

Table X.1 — Reference to IEC 60939-3 for clause/subclause or annex

IEC 60939-3:2015 IEC 60939-3:—
15t edition 2"d edition
Notes
Clayse/Subclause or | Clause/Subclause or
Annex Annex
1 1 Scope and_ Obj_ect are merged into one in@cgordance with the
1.1 ISO/IEC Directives Part 2
1.2 2 In accordance with ISO/IEC Directives)Part 2
1.3 4.1 Transferred
1.4 3 In accordance with ISO/IEC Directives Part 2
1.5 4.3 In accordance with the €/ange of clause numbers
1.6 4.4 In accordance with fhe. change of clause numbers
1.7 4.5 In accordance with the change of clause numbers
1.8 4.6 In accordaricé with the change of clause numbers
1.9 4.7 In accerdance with the change of clause numbers
1.10 4.8 In adeprdance with the change of clause numbers
2 5 In*accordance with the change of clause numbers
2.1 5.1 In accordance with the change of clause numbers
2.2 5.2 In accordance with the change of clause numbers
3 6 In accordance with the change of clause numbers
3.1 [N In accordance with the change of clause numbers
3.2 6.2 In accordance with the change of clause numbers
3.3 6.3 In accordance with the change of clause numbers
4 7 In accordance with the change of clause numbers
4.1 7.1 In accordance with the change of clause numbers
4.2 7.2 In accordance with the change of clause numbers
43 7.3 In accordance with the change of clause numbers
4.4 7.4 In accordance with the change of clause numbers
4.5 7.1.5 In accordance with the change of clause numbers
4.6 7.1.6 In accordance with the change of clause numbers
4.7 7.7 In accordance with the change of clause numbers
4.8 7.3 In accordance with the change of clause numbers
4.9 7.4 In accordance with the change of clause numbers
4.10 7.10 In accordance with the change of clause numbers
- 7.1 New
4.11 7.12 In accordance with the change of clause numbers
4.12 7.8 In accordance with the change of clause numbers
4.13 8.1 In accordance with the change of clause numbers
4.14 8.2 In accordance with the change of clause numbers
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IEC 60939-3:2015 IEC 60939-3:—
15t edition 2"d edition
Notes
Clause/Subclause or | Clause/Subclause or

Annex Annex
4.15 8.3 In accordance with the change of clause numbers
4.16 8.4 In accordance with the change of clause numbers
4.17 8.5 In accordance with the change of clause numbers
4.18 7.14 In accordance with the change of clause numbers
4.19 7.15 In accordance with the change of clause numbers
4.20 7.16 In accordance with the change of clause numbers
4.21 7.12 In accordance with the change of clause numbers
4.22 7.18 In accordance with the change of clause numbels
4.23 7.19 In accordance with the change of clause numbers
4.24 7.20 In accordance with the change of claus@-numbers
4.25 7.21 In accordance with the change of gladse numbers
4.26 8.6 In accordance with the changecfTlause numbers
4.27 7.22 In accordance with the change-of clause numbers
4.28 7.23 In accordance with the €dange of clause numbers
4.29 7.24 In accordance with thg. change of clause numbers
4.30 8.7 In accordancewith the change of clause numbers

Table 3

Annex B Tables transferred to Annex B

Table 4

Annex B Annex C In ad@erdance with the change of annex numbers

Annex C Annex D In*accordance with the change of annex numbers

Annex D Annex E In accordance with the change of annex numbers

Annex E Annex F In accordance with the change of annex numbers

Annex F Annex G In accordance with the change of annex numbers

Ctause 2
Annex P or Depending on applicability.
Bibiography
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Table X.2 indicates the new figure and table numbers with respect to IEC 60939-3:2015 (1st

edition).

Table X.2 — Reference to IEC 60939-3 for Figures/Tables

IEC 60939-3:2015
1st edition

Figure/Table

IEC 60939-3:—
2nd edition

Figure/Table

Notes

Figure 1 to Figure A.4 Figure 1 to Figure A.4 | No change
Figure C.1 Figure D.1 In accordance with the change of clause numbers
Figure D.1 Figure E.1 In accordance with the change of clause numbers

Taple 1 to Table 2 Table 1 to Table 2 No change

Table 3 and Table B.1 and
Transferred to Annex B
Table 4 Table B.2

Talple 5 to Table 15 Table 3 to Table 13 In accordance with the change of clause_ humbers
Table 16 Table 17 In accordance with the change of €lause numbers
Table 17 Table 14 In accordance with the change\ofj€lause numbers
Table 18 Table 15 In accordance with the ch@gnge of clause numbers
Table 19 Table 18 In accordance with thenchdnge of clause numbers
Table 19 Table 16 In accordance with the' change of clause numbers

Table B.1 Table B.1 No change
Table C.1 Table D.1 In accordance with the change of clause numbers
Table C.2 Table D.2 In accérdance with the change of clause numbers
Table F.1 Table G.1 Inaceéordance with the change of clause numbers
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PASSIVE FILTER UNITS FOR ELECTROMAGNETIC
INTERFERENCE SUPPRESSION -

Part 3: Passive filter units for which safety tests are appropriate

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote international
coloperation on all questions concerning standardization in the electrical and electronic fields | To this end and
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Technical Rgports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).| Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deglt with
may participate in this preparatory work. International, governmental and non-goverpmehntal organizations Ifaising
with the IEC also participate in this preparation. IEC collaborates closely with thé€ international Organizat{on for
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizatipns.

2) Thee formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
cohsensus of opinion on the relevant subjects since each technical .Committee has representation from all
interested IEC National Committees.

3) IEL Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible_for)the way in which they are used or fgr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence bdtween
any IEC Publication and the corresponding national dr'regional publication shall be clearly indicated in the(latter.

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certificatioh bodies.

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

7) N(d liability shall attach to IEC or its(directors, employees, servants or agents including individual experfs and
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property damgge 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
Publications.

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

9) IEC draws attention ‘to the possibility that the implementation of this document may involve the use |of (a)
patent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rights in
regpect theréof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),|which
may be required to implement this document. However, implementers are cautioned that this may not repfesent
thg latest,information, which may be obtained from the patent database available at https://patents.ied.ch or
www{iso-org/patents. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 60939-3 has been prepared by of IEC technical committee 40: Capacitors and resistors for
electronic equipment. It is an International Standard.

This second edition cancels and replaces the first edition published in 2015,
Corrigendum 1:2016 and Corrigendum 2:2018. This edition constitutes a technical revision.

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

a) Separated clauses for safety and performance tests;

b) Added note for use of multiple X capacitors bridging basic insulation in 3 phase filters;

c) Characteristics and conditions to substitute X and Y capacitors are now described in a
separate Subclause 4.1;
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d)

e)
f)
g)
h)

k)

The fext of this International Standard is based on the following documents:

Creepage and clearance tables updated and in line with the latest editions of IEC 60938-2
and IEC 60664-1;

Allowing voltage measurement for inductance measurements (7.3);

Added requirements for marking depending on remaining energy after disconnection;
Added content of CTL DSH 2044:2016 for temperature test of IEC filters;

Added note about temperature rise required specimens for safety testing;

Changed index of capacitors in Annex A to avoid confusion between index name and
capacitor class;

Moved tests from group 1A to 2. Now, samples in group 1A need to be submitted without
pptting;

Rlevision of all parts of the document has taken place based on the ISO/IEC Directives| Part
2|2021, and harmonization with other similar kinds of documents. Annex X\ contains all
cfoss-references of changes in clause/subclause numbers.

Draft Report on voting

40/3102/FDIS 40/3118/RVD

Full information on the voting for its approval can be found®in the report on voting indicafed in

the apove table.

The llanguage used for the development of this International Standard is English.

This [document was drafted in accordance with, ISO/IEC Directives, Part 2, and developged in
accofdance with ISO/IEC Directives, Part 1:@nd ISO/IEC Directives, IEC Supplement, avalilable
at wyvw.iec.ch/members_experts/refdocs.«.The main document types developed by IEC are

descfibed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60939 series, published under the general title Passive filter|units

for electromagnetic interference_suppression, can be found on the IEC website.

The ¢ommittee has decided-that the contents of this document will remain unchanged unfil the
stability date indicated\on the IEC website under webstore.iec.ch in the data related tp the

speclfic document. At this date, the document will be

—

g¢confirmed;
withdrawn,.or

revised)
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PASSIVE FILTER UNITS FOR ELECTROMAGNETIC
INTERFERENCE SUPPRESSION -

Part 3: Passive filter units for which safety tests are appropriate

1 Scope

This
sign3

Both

board forming a compact entity are included within the scope of this document:

Filten
of th
elem
scop

be de¢signed as a capacitor, an inductor or a filter. Filters cafivinclude also other compo

such

This

whiclh safety tests are appropriate. This implies that filters specified according to this docu

will ¢

Tablg B.1 is necessary, or used in other circuit\positions where the equipment specific

spec

This
supp

not exceeding 400 Hz, or 1 500 V BE.

NOTE
frequs

This

filters
spec

2 Normative references

part of IEC 60939 covers passive filters used to attenuate unwanted radio-frequ
Is (such as noise or interference) generated from electromagnetic sources.

single and multi-channel filters within one enclosure or which are built on-aprinted g

s constructed of capacitive elements where the inductance is inherent in the constru
e filter are within the scope of this document. Similarly, filtersCconstructed of ind(
bnts where the capacitance is inherent in the construction ofcthe filter are also withi
e of this document. It is up to the manufacturer to state whether a given component

as resistors and/or varistors or similar components.

document applies to passive filter units for electromagnetic interference suppressid
ither be connected to mains supplies, when* compliance with the mandatory tes

fies that some or all of these safety testsiare required.

document applies to passive filter.nits, which will be connected to an AC mains or
y (DC or AC) with a nominal voltage not exceeding 1 000 V AC, with a nominal frequ

For AC use, IEC 60384-14 applies to capacitors which will be connected to AC mains with a n
ncy not exceeding 100 Hz.

or direct plygrin filters. These other filters will be covered by another sect
fication.

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

ency

ircuit

ction
ctive
n the
is to
hents

n for
ment
ts of
ation

bther
ency

minal

document covers-appliance filters (US) but does not cover facility filters, cord-conng¢cted

ional

ntent

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 60060-1:2010, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60062:2016, Marking codes for resistors and capacitors

IEC 60068-1:2013, Environmental testing — Part 1: General and guidance

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold
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IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-14:2023, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 60068-2-17:2023, Environmental testing — Part 2-17: Tests — Test Q: Sealing

IEC 60068-2-20:2021, Environmental testing — Part 2-20: Tests — Test Ta and Th: Test methods
for sotderabitt X . A . . e

IEC ¢
term

IEC {
(12 H

IEC ¢
and d

IEC ¢
state

IEC ¢
spec
to thd

IEC ¢
Part

IEC ¢
_Ap

IEC ¢
vertid

IEC ¢
Gend

IEC ¢
Sect

0068-2-21:2021, Environmental testing — Part 2-21: Tests — Test U: Robustne
nations and integral mounting devices

0068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Dbiy:Damp heat, (
+ 12 h cycle)

0068-2-45:1980, Basic environmental testing procedures — Part 2-45: Tests — Tes
yuidance: Immersion in cleaning solvents

0068-2-78:2012, Environmental testing — Part 2-78: Tésts — Test Cab: Damp heat, st
0384-14:2023, Fixed capacitors for use in eléctronic equipment — Part 14: Sec

fication — Fixed capacitors for electromagnetic interference suppression and conng
b supply mains

0664-1:2020, Insulation coordination\for equipment within low-voltage supply syste
1: Principles, requirements and tests

0695-11-5:2016, Fire hazard testing — Part 11-5: Test flames — Needle-flame test mé
baratus, confirmatory test arrangement and guidance

0695-11-10:2013, FKire hazard testing — Part 11-10: Test flames — 50 W horizonta
al flame test methods

0938-1:2021\\ Fixed inductors for electromagnetic interference suppression — Pa
ric specification

0938-2:2021, Fixed inductors for electromagnetic interference suppression — Pa
onal.specification on power line chokes

5Ss of

yclic

t XA

eady

jonal
ction

ms —

bfhod

and

rt 1:

rt 2:

IEC 60940:2015, Guidance information on the application of capacitors, resistors, inductors and
complete filter units for electromagnetic interference suppression

CISPR 17:2011, Methods of measurement of the suppression characteristics of passive EMC
filtering devices
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3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

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

3.1
capﬂcitor of Class X
RC unit of Class X

capagitor or RC unit of a type suitable for use in situations where failure of the capacitor would
not lgad to danger of electric shock but could result in a risk of fire

Note 1 to entry: See 4.1.2 for details.

3.2
capjcitor of Class Y
RC unit of Class Y

capagitor or RC-unit of a type suitable for use in situations wherefailure of the capacitor ¢ould
lead to danger of electric shock

Note 1 to entry: See 4.1.3 for details.

3.3
earth inductor
indugtor that forms part of the earth lead of a filter

3.4

type
group of components having similar design features, the similarity of their manufacturing
technjiques enabling them to be grouped together either for qualification approval or for quality
confgrmance inspection, and generally covered by a single detail specification

Note 1 to entry: Components described in several detail specifications may, in some cases, be considefed as
belonging to the same type and 'may therefore be grouped together for approval and quality conformance insp¢gction.

3.5
style
subd|vision of a/type generally based on dimensional factors

Note 1 to entry: A style may include several variants, generally of a mechanical order.

3.6
electromagnetic interference suppression filter unit (filter)

radio interference suppression filter unit

assembly of piece-parts and inductive, capacitive and resistive elements to be used for the
reduction of electromagnetic interference caused by electrical or electronic equipment, or other
sources

3.7

AC mains filter mains filter

passive filter unit designed essentially for application with a power-frequency alternating
voltage supplied from the mains


https://www.electropedia.org/
https://www.iso.org/obp
https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

IEC 60939-3:2024 © |IEC 2024 -13 -

3.8
DC filter
passive filter unit designed essentially for application with a DC supply

Note 1 to entry: Typical DC filters are photovoltaic filters used within inverters/converters etc. between the panel
and converter or telecom DC power line filters.

3.9

appliance filter

filter intended to be factory-installed as a component part of end-use appliances or equipment
connected to (supplied by) the branch circuits of a building wiring system

Note 1 to entry: Included in this category are filters installed in medical and dental equipment, office applfances
and byisiness equipment, data processing equipment, and household appliances such as mixers, vacuum clepners,
hand fools, and the like.

3.10
cordiconnected filter
filter provided with a supply cord having an attachment plug for connecting thefilter to a branch-
circult receptacle

Note 1 to entry: It is also provided with one or two receptacles for distribution of the filtered voltage to an ejternal
(applignce or other equipment) load.

Note 4 to entry: Cord-connected filters are not covered by this document,'see Clause 1.

3.11
diregt plug-in filter
filter |provided with blades or pins at the filter body that plug directly into a branch-dircuit
receptacle

Note 1 to entry: It is also provided with one or tw@“réceptacles for the distribution of the filtered voltage|to an
external (appliance or other equipment) load.

Note 7 to entry: Direct plug-in filters are not covered by this document, see Clause 1.

3.12
facility filter
filter linstalled as part of the service, feeders, or branch circuitry of a building wiring system

Note 1 to entry: Facility filtérs\are not covered by this document, see Clause 1.

3.13
rated voltage
Ur
maximum RMS operating voltage at rated frequency or the maximum DC operating voltage
whiclh may,be applied continuously to the terminations of the filter unit at any temperpture
betwgen the lower and the upper category temperatures

Note 1 to entry: A filter not suitable for the same voltage line-to-line and line-to-ground shall be marked with a slash
rating, e.g. 300/520 V AC.

Note 2 to entry: When it is necessary for clarity the nature of UR should be shown, such as Ug AC or Ug DC.

Note 3 to entry: Filters may have more than one rated voltage value or may have a rated voltage range.

3.14

working voltage

U

highest value of the AC RMS voltage at rated frequency or DC voltage across any particular
insulation which can occur by design when the equipment is supplied at rated voltage
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rated frequency
maximum frequency at which maximum AC operating voltage may be applied to terminations of

the fi

3.16
lowe

Iter

r category temperature

2024

minimum ambient temperature for which the filter has been designed to operate continuously

3.17

upper category temperature

maxi
conti

3.18
rated
maxi

3.19
ratec
maxi
orm
temp

a) fr
b) W

3.20
nom
CN

effec
for w

3.21
nom
Ly
indud

3.22
inse
ratio
termi

mum ambient temperature for which the filter unit has been designed to op
huously

temperature
mum ambient temperature at which a filter can carry its rated current

current
mum AC operating current through input and output filter terminations at rated frequ
aximum DC rating current which allows continuous opégration of the filter at the
prature, assigned by the manufacturer for one or both of the following conditions:

e air (Irp);

ith a specified heat sink (/gp).

nal capacitance

five capacitance value resulting frém the combination of capacitive elements of the
hich a filter has been designed and which may be indicated upon it

nal inductance

tion loss

of the violtage before and after the insertion of the filter in the circuit as measured &
nations-either with a symmetrical or an asymmetrical test circuit

Note

erate

ency
rated

filter

tance value for which the inductor has been designed and which may be indicated upon it

t the

torentry: 1t is normally expressed in decibels, when the insertion loss is 20 times the logarithm to bd

se 10

of this

3.22.

ratio.

1

asymmetrical test circuit (common mode)
test circuit in which the filter under test is connected as a 3-terminal network, one terminal of
which is connected to earth

Note 1 to entry: The signal is applied between the input terminal and earth, and the output is measured between
the output terminal and earth. There is a common (earth) connection between generator, filter and receiver (see

Figure

1).
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3.22.2
symmetrical test circuit (differential mode)
test circuit in which the filter under test is connected as a 4-terminal network

Note 1 to entry: The test signal applied to the two input terminals symmetrically about earth, i.e. equal in magnitude
but of opposite phase on the two terminals (see Figure 1). The output is measured between the other two terminals.

Note 2 to entry: It is usual to perform symmetrical tests using an asymmetrical generator and receiver with suitable
balance-to-unbalance transformers connected between them and the filter under test.

I Fiter | R T A R
O o T () DT = 3

Asymmetrical test circuit Symmetrical test circuit
IEC

Figure 1 — Asymmetrical and symmetrical test €ircuit

3.23
visible damage
visible damage which reduces the usability of the filter for jtS.intended purpose

3.24
passjive flammability
ability of a filter to burn with a flame as a consequence of the application of an external sqgurce
of hejat

3.25
activle flammability
ability of a filter to burn with a flame-as a consequence of electrical loading

3.26
protéctive conductor resistance
resisfance between the earthing terminal or earthing contact and earthed metal parts

Note 1 to entry: The conpection between the earthing terminal or earthing contact and earthed metal part$ shall
have Ipw resistance.

Accespible metal parts that may become live in the event of an insulation fault shall be permanently and reliably
connefted to an“earthing terminal within the appliance or to the earthing contact of the appliance inlet.

Earthipg tepminals and earthing contacts shall not be connected to the neutral terminal.

Note 3 10 entry: In some countries, the term "Grounding Continuity" is used instead of "protective confuctor
resistance’™

3.27
leakage current

I

LK

current at nominal frequency flowing to earth or to an extraneous-conductive-part in a faultless
circuit

Note 1 to entry: This current can have a capacitive component, especially caused by the use of capacitors.

It is a theoretically calculated value for uniform indications, such as in catalogues. The calculation is based on the
provisions detailed in Annex A.

The actual leakage current cannot be stated in the individual case as it depends on the end application and line
conditions.

Note 2 to entry: Other leakage currents such as touch currents and protective conductor currents shall be
determined according to the relevant standard (e.g. IEC 60990).
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3.28

closed case filter

a filter is classified as closed when its case, either metallic, plastic or a combination of both, is
without ventilation slots.

4 General requirements

4.1 Classification and usage of class X and Y capacitors

4.1.1 General

For gdditional guidance on application of capacitors bridging functional, basic, supplementary,
doubje and reinforced insulation, see IEC 60940.

4.1.2 Class X capacitors

Clas$ X capacitors are divided into two subclasses (see Table 1) accordingito the peak voltage
of thg¢ impulses superimposed on the mains voltage to which they may bésubjected in sefvice.
Suchlimpulses may arise from lightning strikes on outside lines, from switching in neighbopring
equipment, or switching in the equipment in which the capacitor is used.

Table 1 — Classification of Class X capacitors

Peak impulse voltage
Subel Peak impulse Apblicati Up applied before
upclass voltage in service pplication endurance test
Cys 1,0 pF Cy > 1,0 uF
X1 >2,5 kV High pulse application 4 kV 4 .
Up =— in kV
<4,0 kV CN
10°F
X2 <2,5 kV General purpose 2,5 kV 2 .
Up = 5 inl kV
CN
10CF

U2

NOTE 1 The factor used fon'the reduction of U, for capacitance values above 1,0 yF maintains 0,5 x C| Up

constant for these capacitance values; Cy is in F.

NOTE 2 Overvoltage'categories in association with rated impulse voltage and rated mains voltage are found in
IEC p0664-1.

NOTE 3 Fer-demanding industrial applications with high pulse and/or continuous use (24h/d/several years) in
single phasé across the line operation requiring high stability and in 3-phase across the line filters built basdd on
thre¢ class X capacitors, X1 capacitors are strongly recommended to be used instead of X2 capacitors.

SOURCE: IEC 60384-14:2023, 3.2.1 and Table 1

Permitted substitutions between capacitor classes:

e X1 capacitors may be substituted by Y2 or Y1 capacitors of the same or higher Ug.

e X1 capacitors may be substituted by 2x X2 capacitors in series having the same or higher
Ugr-

e X2 capacitors can be substituted with X1 or Y2 or Y1 capacitors of the same or higher Ug.
4.1.3 Class Y capacitors

Class Y capacitors are further divided into three subclasses Y1, Y2, and Y4, as shown in Table 2.
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Table 2 - Classification of Class Y capacitors

Peak impulse voltage
Subclass Type of insulation bridged Range of rated .
voltages Up applied before endurance test
Y1 Double insulation or reinforced <500 V 8,0 kV
insulation
Y2 Basic insulation or supplementary >150 V Cy=10uF Cy> 1,0 pF
insulation <500 V
5 kV 5
Up = ———=kV
/ G
o F
a4 Basm |.nsulat|on or supplementary <150 V 2.5 kV
insulation

NOTE 1 For definitions of basic, supplementary, double, and reinforced insulation, see IEC 64140.

NOTE 2 The factor used for the reduction of U, for capacitance values above 1,0 pF (maintains 0,5 x C||U, 2

congtant for these capacitance values; Cy isin F.

NOTE 3 Overvoltage categories in association with rated impulse voltage and rated’mains voltage are found in
IEC p0664-1.

SOURCE:4EC60384-14:2023, 3.2.2 and Table 2

Pernitted substitutions between capacitor classes:

P capacitors may be substituted by Y1 capacitors of the same or higher Ug.

1 capacitors may be substituted by two(¥2 capacitors in series having the same fated
bltage and the same nominal capacitance value.

ass and the same rated voltage.

ne Y-capacitor may bridge_basic insulation. One Y-capacitor may bridge supplementary
sulation. If combined basi¢c-and supplementary insulations are bridged by two or morg Y2-
of Y4-capacitors in series, they shall have the same class and sub-class, the same fated
vpltage and the same nominal capacitance value.

Y|
Y|
v
e TWwo X-capacitors in series may bridge basic insulation if they have the same class and|sub-
c
O
M

e In AC applications¥<-¢apacitors can be substituted with two X-capacitors connected in 1eries
pfovided that Ugof-the X-capacitors are not less than the Ui of the Y-capacitor and that the

fifter withstands: the voltage proof in 7.8. In case of Y1-capacitor substitution| the
Xfcapacitorsishall be X1-capacitors.

e In 3-phase AC applications, X-capacitors star connected between phases and |then
cpnnécted from internal star connection to ground with X-capacitor, are allowed to bridge
basic insulation if the filter withstands the voltage proof in 7.8.

e In DC-filters with a rated voltage of 150 V DC or less, a Y2- and Y4-capacitor may be
substituted by one X-capacitor with a rated voltage 250 V DC or higher.

4.2 Information to be given in a detail specification
4.2.1 General

The detail specifications shall be derived from the relevant blank detail specification.

Detail specifications shall not specify requirements inferior to those of this document or blank
detail specification. When more severe requirements are included, they shall be listed in the
detail specification, and indicated in the test schedules, for example by an asterisk.
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The information outlined in 4.2.4 to 4.3.6 shall be given in each detail specification and the
values quoted shall preferably be selected from the appropriate clause of this document.

4.2.2 Outline drawing and dimensions

There shall be an illustration of the filter as an aid to easy recognition and for comparison of
the filter with others. Dimensions and their associated tolerances, which affect interchange
ability and mounting, shall be given in the detail specification. All dimensions shall preferably
be stated in millimetres.

Normally, the numerical values shall be given for the length of the body, the width and height
of th¢ body and the wire spacing, or for cylindrical types, the body diameter and the length and
diampter of the terminations. When necessary, for example when a range of filters is coyered
by a single detail specification, their dimensions and their associated tolerances shall’be placed
in a table following the drawing.

In addition, the detail specification shall state such other dimensional infermation ag will
adegpuately describe the filter outline.

Inforination given in 4.2.2 may, for convenience, be presented in tabular form.

4.2.3 Mounting

Ther:fetail specification shall specify the method of mounting recommended for normal us¢ and
the method which is mandatory for the application of thevibration, bump, shock and endurfance
tests| The design of the filter may be such that special mounting fixtures or heat sink$ are
required in its use. In this case, the detail specification shall describe the mounting fixture$ and
they shall be used in the application of the vibration, bump or shock tests. The specified|heat
sink $hall be used in the application of the endarance test. If recommendations for mounting for
"normal" use are made, they shall be included in the detail specification under "Addilional
information (not for inspection purposes)"“:lf they are included, a warning may be given that the
full vjbration, bump and shock performance may not be available if mounting methods pther
than those specified in the detail specification are used.

4.2. Ratings and characteristics
4.2.41 Units, symbols and terminology

Unitg, graphical symbols, letter symbols and terminology shall, whenever possible, be faken
from |the following publications:
— IEC 600271

— IEC 60050 series

- 1$Q/80000-1

When further items are required they shall be derived in accordance with the principles of the
publications listed above.

4.2.4.2 General

The ratings and characteristics shall be in accordance with the relevant clauses of this
document.

4.2.4.3 Particular characteristics

Additional characteristics may be listed when they are considered necessary to specify
adequately the filter for design or application purposes.
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4.3 Marking
4.3.1 General

The sectional specification shall indicate the identification criteria and other information to be
shown on the filters and the packing.

4.3.2 Coding

When coding is used for tolerance or date of manufacture, the method shall be selected from
those given in IEC 60062.

4.3.3 Marking details

The {nformation given in the marking is normally selected from the following list; _the relative
impoftance of each item is indicated by its position in the list:

a) mfanufacturer's name or trademark, or other descriptive marking by which*the organization
gsponsible for the product can be identified;

—

=]

b) manufacturer's type designation or the type designation given in_the-detail specificatio

c) rgcognised approval mark;
d) rgted voltage and nominal frequency;
e) identification of terminations and/or circuit diagram;

f) rated current;

g)
h)

—

ated temperature;
limatic category;

c

year and month (or week) of manufacture/(if the indication is in code, it shall be the |code
glven in IEC 60062);
h
h
]

hzard note if the leakage current ealculated according to Annex A is >3,5 mA;

hzard note if the filter is not intended for built-in application and the temperature op the
irface  of the case is, “higher than 70°C (metallic) or 85°C (plastic);

The symbol & (60417+5041:2002-10) shall be used;
hpzard note — caution, possibility of electric shock — for capacitor discharge (7.11);

The symbol A (60417-6042:2002-10) shall be used;

m) rgference to the detail specification.
4.3.4  Marking of filters

The filter.shall be clearly marked with the information in 4.3.3 a) to i), and also j) to k) if it
appligs.

4.3.5 Marking of packaging

The package containing the filter(s) shall be clearly marked as agreed between manufacturer
and user.

National approvals may be indicated by lettering as an alternative to the approval mark.

4.3.6  Additional marking

Any additional marking shall be so applied that no confusion can arise.


https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

- 20 - IEC 60939-3:2024 © |IEC 2024

4.4 Components

Components other than inductors (e.g. capacitors, resistors, varistors, fuses, connectors, plugs,
switches, terminal blocks) in the filter unit shall fulfill requirements in the relevant IEC Standard.

NOTE Additional component and material standards are listed in the bibliography.
4.5 Overcurrent protective devices

The detail specification or installation instructions shall specify the maximum rating of an
overcurrent protective device to be provided external to the filter, unless there are appropriate
overcurrent protective devices in the filter

An oyverload (overcurrent) protective device, if provided, shall be connected betwgen |each
ungrpunded circuit supply conductor and the load. No overcurrent protective device shall be
conngcted in the grounded-conductor circuit, unless it opens all conductors when it operates.

The $pecified maximum rating may not be one of the protective device ratings available ip the
country of installation. Allowance should be made for the use of a device’with a smaller rating
that will still be adequate for the filter RATED CURRENT plus any(necessary allowange for
inrush current.

An overcurrent or thermal protective device shall be of altype required for the particular
applifation and shall not open the circuit during intended usg of the unit.

4.6 | Wiring and Insulation
4.6.1 General

The Wiring of a filter shall be rated for the veltage, temperature, and other conditions of use to
whiclh it is subjected in the application.

The ¢ross-sectional area of internal witing shall be adequate for the current they are intejnded
to cdrry when the filter is operating’ by the rated current such that the maximum permitted
tempgrature of conductor insulation is not exceeded.

Interpal wiring shall be routed, supported, clamped or secured in a manner that reducep the
likelihood of excessivesstrain on wire and on terminal connections; and loosening of terminal
conngctions; and damage of conductor insulation.

4.6.2 Sleeving; tubing and wire insulation

Sleeying, tubing and wire insulation shall be rated for the voltage involved and the temperpture
attained (under any condition of actual use. They shall be flame retardant according to
Clas$ VAV-1.

NOTE Sleeving, tubing and wire insulation within a completely metal-enclosed non-vented filter, or within an
encapsulating material, or film-coated magnetic wire need not be designated VW-1.

See UL 44 for definition of VW-1.
4.6.3 Properties of insulation material

The choice and application of insulating materials shall take into account the needs for electrical,
thermal and mechanical strength, frequency of the working voltage and the working environment
(temperature, pressure, humidity and pollution). Natural rubber, hygroscopic materials and
materials containing asbestos shall not be used as insulation.

If an insulated cable goes through a bushing, the bushing itself is not considered an insulation
part.
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Protective Bonding Conductors

Conductor in the filter, or a combination of conductive parts in the filter, connecting a main
protective earthing terminal to a part of the filter that is required to be earthed for safety
purposes.

The protective bounding conductors shall have a sufficient size to carry the actual current under
normal operating conditions, in accordance with 4.6, that the conductors are not required to

carr

NOT

NOT
4.8

Iron
plat
ina

Exc
likel

sheel-steel and cast-iron parts within an enclosure may not besrequired to be protected ag
corrgsion. Bearings, laminations, or minor parts of iron or steeMsuch as washers, screws

the

filter lenclosure need not comply with this requirement.

5.1
5.1.

The

5.1.

The
gen

The
sho

y fault currents to earth.

E 1 Additional requirements are defined under 3.26.

E[2 In some countries the term "grounding" is used instead of "protective bonding conductor".

Corrosion

ing, or other equivalent means if the malfunction of such unprotected partslis likely to
fire or electric shock.

like) need not comply with this requirement. Terminalsypassing through glass heads

Rreferred ratings and characteristics

Preferred characteristics
1 General

alues given in detail specifications should preferably be selected from the following:

2 Preferred climaticcategories

ilters covered by this document are classified into climatic categories according t
eral rules given in(IEC 60068-1:2013, Annex A.

uld be chesen from the following:

Lpwer category temperature: —-65 °C, -55 °C, —40 °C, —25 °C or =10 °C;

and steel parts shall be protected against corrosion by painting, enameling; galvanizing,

esult

eption: If the oxidation of iron or steel from exposure of the metal\to air and moisture is not
y| to be appreciable — thickness of metal and temperature also‘being factors — surfaces of

ainst
. and
in a

b the

lower and upper category temperature and the duration of the damp heat, steady stat¢ test

Uppef category temperature: +70 °C, +85 °C, +100 °C, +125 °C or +155 °C;

Duration of the damp heat, steady state test: 21 or 56 days.

The severities for the cold and dry heat tests are the lower and upper category temperatures
respectively.
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Preferred values of ratings

Rated voltage (Ug)

Any voltage value or voltage range within the scope of this standard is permitted.

2024

Electromagnetic interference suppression filters shall be chosen to have a rated voltage equal
to, or greater than, the nominal voltage of the supply system to which they are connected. The
design of the filters shall take into account the possibility that the voltage of the system may
rise by up to 10 % above its nominal voltage.

A filt
slash
shall

5.2.2

The 1

5.2.3

When specified, the minimum category of passive flammability permitted is category C.

All pg
in ac

Exce

Exce
not Ig
with

Exce
enca

Exce
telev

6 1

6.1
The

pr not suitable for the same voltage line-to-line and line-to-ground shall be marked\\
rating, e.g. 300/520 V AC. The lowest rating indicates the line-to-ground voltage™
be used to determine the clearance as indicated in Table 5.

Rated temperature

ated temperature shall not be less than +40 °C.

Passive flammability

lymeric material used as part of a filter shall be classified V-2, V-1, V-0, 5V, HF-2, or
cordance with IEC 60695-11-10.

ption No. 1: Wiring shall comply with the requirement in 4.6.2.

ss than 12,7 mm from an uninsulated.ive part or film-coated magnet wire need not cg
his requirement.

ption No. 3: Material within ascompletely metal-enclosed non-vented filter, or with
bsulating material need not-comply with this requirement.

ption No. 4: Encapsulating materials used in an appliance filter intended for ra
sion- and video-type appliances shall be classified V-0, V-1, or V-2.

[est plan for'safety tests

Structurally similar filters

grouping of structurally similar filters for testing shall be specified in the relevant

ith a
vhich

HF-1

ption No. 2: Material less than 30 mm.ifi*@ny dimension and 2 000 mm3 in volume and is

mply

n an

dio-,

jetail

spec

Tication.

In addition to these provisions, filters may be considered as structurally similar only when for
their range of component values they have the same capacitor, inductor and resistor
technologies and corresponding capacitive elements are of the same or higher subclass.
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6.2 Safety approval procedure
6.2.1 General

Annex B and Annex C form a schedule, which is limited to tests concerning safety only
requirements. The schedule to be used for safety only approval will be on the basis of fixed
sample sizes according to 6.2 as given in 6.2.3 and Table B.1 of this specification. Prior to the
approval testing being carried out, it is necessary to submit to the certification body a
declaration of design (Annex F) registering essential data and basic design details of the
passive filters for which approval is sought.

If subsegquentto—the—granting—of—eapprevel—any-—coemponentis—ehanged—the—eertifieatiopqbody
shall|be informed (see Annex F). Extension of approval to include changed component(s) is at
the djiscretion of the certification body.

6.2.2 Sampling

Filten types to be qualified together shall have the same rated voltage, and-same combirrrtion
of component and construction technologies. In addition, the correspondihg capacitive elements
shall|be of the same or higher subclass. The numbers of filters required’for the qualification in
each|group are given in Table B.1.

For the qualification, the sample shall contain equal numbers‘gf specimens of the highes} and
lowest total capacitance values in the range to be qualifiediWhere only one total capacifance
valug is involved, the total number of filters as stated in/Table B.1 shall be tested.

If, for a given value of total capacitance, there is mote than one rated current available ih the
range, then filters with the highest rated current.shall be chosen. If at this rated current more
than |one inductance value is available in the.range, then filters with the highest inducfance
valug shall be chosen.

NOTE| "Total capacitance" in the paragraph:.above means the given nominal capacitance between the| input
terminfations of the filter.

Sparg specimens are permitted as_follows:

a) ope per value which may_be used to replace the non-conforming item in group 0;

b) ohe per value which may be used as replacements for non-conforming specimens bedause
of incidents not attributable to the manufacturer.

The pumbers given in Group 0 assume that all further groups are applicable. If this is nagt so,
the numbers may be reduced accordingly. The numbers given in Group 0 may also be reduced
if, forlexample for expensive filters, the manufacturer chooses to carry out the tests of a number
of grpups.in-sequence on the same specimens. The numbers given for Group 0 do not in¢lude
the specimens required for Groups 4.

When additional groups are introduced into the test schedule, the number of specimens required
for Group O shall be increased by the same number as that required for the additional groups.
Table B.1 gives the number of specimens to be tested in each group together with the
permissible number of non-conforming for tests.

6.2.3 Tests

The complete series of tests indicated in Table B.1 shall be performed for the approval of filters
covered by the detail specification. The tests of each group shall be carried out in the order
given.

The whole sample with the exception of those specimens to be submitted to the tests of
Groups 4 and 5 shall be subjected to the tests of Group 0 and then subdivided for the other
groups.
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A specimen found to be defective during the tests of group 0 shall not be used for the other
groups.

"One defective" is counted when a filter has not satisfied the whole or part of the tests of a
group.

The approval is granted when the number of non-conforming items does not exceed the
specified number of permissible non-conforming items for each group and the total number of
permissible non-conforming items.

Table-B-4-ang 5 od-sample-size-test schedulewhere Table B4 includs
details for the sampling and permissible defectives for the different tests or groups o

wherpas Annex A together with the details of test contained in Clause 7 gives aycomplete
summary of the test conditions and performance requirements and indicates where for test
methpds or conditions of test a choice has to be made in the detail specification.

The ¢onditions of test and performance requirements for the fixed sample’ sjize schedule|shall
be identical to those specified in the detail specification for the quality conformance inspection.

6.3 | Requalification tests

Reqyalification tests according to Annex C may be required ©y, the certification body when a
chanpe of the declared design as given in Annex F is intended. The certification body wjll be
informed about the intended change(s) and decide whether requalification tests have {o be
perfdrmed.

7 Test and measurement procedures

71 Measurement conditions
7.1.1 General

This [document and/or blank detail\specification shall contain tables showing the tests {o be
made, which measurements are;to be made before and after each test or subgroup of {ests,
and fhe sequence in which they shall be carried out. The stages of each test shall be cgrried
out in the order written, The measuring conditions shall be the same for initial and|final
meagurements.

If najional specifications within any quality assessment system include methods other|than
thosg specified-inithe above documents, they shall be fully described.

7.1.2 Standard atmospheric conditions for testing

Unless\'otherwise specified, all tests and measurements shall be made under standard
atmospheric conditions for testing as given in IEC 60068-1:2013, 4.3.

e temperature: 15 °C to 35 °C;
e relative humidity: 25 % to 75 %;
e air pressure: 86 kPa to 106 kPa.

Before the measurements are made, the filter shall be stored at the measuring temperature for
a time sufficient to allow the entire filter to reach this temperature. The period specified for
recovery at the end of a test is normally sufficient for this purpose.
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When measurements are made at a temperature other than the specified temperature, the
results shall, where necessary, be corrected to the specified temperature. The ambient
temperature during the measurements shall be stated in the test report. In the event of a dispute,
the measurements shall be repeated using one of the referee temperatures (as given in 7.1.4)
and such other conditions as are specified in this document.

When tests are conducted in a sequence, the final measurements of one test may be taken as
the initial measurements for the succeeding test.

During measurements, the filter shall not be exposed to draughts, direct sunrays or other
influences likely to cause error.

7.1.3 Recovery conditions

Unless otherwise specified, recovery shall take place under the standard)‘atmospheric
cond|tions for testing (see 7.1.3).

If regovery has to be made under closely controlled conditions, théycontrolled recovery
condjtions of IEC 60068-1:2013, 4.4.2, shall be used.

Unless otherwise specified in the relevant sectional or detail specification, a duration of 1 h to
2 h shall be used.

7.1.4 Referee conditions

For referee purposes, one of the standard atmosphéric conditions for referee tests taken|from
IEC 60068-1:2013, 4.2, as given in Table 3, shall be chosen.

Table 3 — Standard@atmospheric conditions

Temperature Relative humidity Air pressure
°C % kPa
20+ 1 63 to 67 86 to 106
23+ 1 48 to 52 86 to 106
25+ 1 48 to 52 86 to 106
27201 63 to 67 86 to 106

7.1.5 Reference conditions

For |referénce purposes, the standard atmospheric conditions for reference givgn in
IEC TOO68-1:2013, 4.1, apply:

e temperature: 20 °C;

e air pressure: 101,3 kPa.
7.1.6 Drying

Unless otherwise specified in the relevant specification, the filter shall be conditioned for
(96 £ 4) h by heating in a circulating air oven at a temperature of (55 + 2) °C and a relative
humidity not exceeding 20 %.

The filter shall then be allowed to cool in a desiccator using a suitable desiccant, such as
activated alumina or silica gel, and shall be kept therein from the time of removal from the oven
to the beginning of the specified tests.
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Visual examination and check of dimensions

Visual examination

The condition, workmanship and finish shall be satisfactory, as checked by visual examination
(see 3.23).

Marking shall be legible, as checked by visual examination. It shall conform to the requirements
of the detail specification.

7.2.2 Dimensions (gauging)

The Himensions indicated in the detail specification as being suitable for gauging sh3all be
checked, and shall comply with the values specified in the detail specification.

When applicable, measurements shall be made in accordance with IEC 60294

7.2.3 Dimensions (detail)

All dimensions specified in the detail specification shall be checked~and shall comply with the
valugs specified.

7.2.4 Creepage distances and clearances

Reqyired creepage distances depend on the pollution degree in the relevant micro-environment

as well as the Comparative Tracking Index (CTI) of the_insulating material.

For the purpose of evaluating creepage distancesrand clearances, the following four deg

of po

— Pollution degree 1:  No pollution or\only dry, non-conductive pollution occurs.

lution in the micro-environment are established (from IEC 60664-1):

pollution has n@influence.

rees

The

— Pollution degree 2:  Only non-conductive pollution occurs except that occasionally a

temporary™ conductivity caused by condensation is to
expected.

be

— Pollution degree 3:  Conductive pollution occurs or dry non-conductive pollution o¢curs
which becomes conductive due to condensation which is tp be

— Pollution degree'4?y  Continuous conductivity occurs due to conductive dust, rain or @

expected.

wet conditions.

ollowing-pollution degrees shall be considered in this document:

— Pollution degree 1:  Valid inside fully potted areas or sealed enclosure.

Materials are separated into four groups according to their CTI values, as follows:

Material group | 600 < CTI

Material group Il 400 = CTI <600
Material group Illa 175 < CTI < 400
Material group Illb 100 < CTI <175

ther
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These CTI values refer to values obtained, in accordance with IEC 60112, on samples of the
relevant material specifically made for the purpose and tested with solution A. For materials
where the CTI value is not known, material group IlIb is assumed. Alternatively, the method for
determining the Proof Tracking Index (PTI) may be used according to IEC 60112 with test
solvent A. Materials of CTI group Illb must not be used for insulation purpose with Direct
Support of powered conductors of for working voltages above 630V.

If the minimum creepage distances for glass, mica, ceramics, or other inorganic insulating
materials, which do not track, is greater than the applicable minimum clearance, it is permitted
to apply that value of minimum clearance as the minimum creepage distances.

Creepage distances and clearances of the filter between live parts of different polarity or
betwgen live parts and a metal case shall not be less than the appropriate values given,in

a) Tpble 4 for creepage.

b) Thble 5 for clearance (guidance given for overvoltage category Ill).
Compliance shall be checked by measurement according to the rules laid-down in IEC 60654-1.
Diffefent requirements may be necessary, for example for filters intended to be used in pther

envirpnments, for the use of filters in altitudes higher than 2 000 m orcforuse on supply networks
with lower or higher overvoltage categories. See IEC 60664-1 for guidance.
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Table 4 — Creepage distances

Minimum creepage distances
Printed wiring
material
Pollution degree
Working
Voltage 1 2 1 2 3
All
All material All Material Material Material Material | Material | Material
material groups, material group group group group group group
groups except groups T L T T L m a)
b
Vims. mm mm mm mm mm mm mm mm mm
B2 0,025 0,040 0,14 0,53 0,53 0,53 1,30 1,80 1,30
0 0,063 0,100 0,22 0,67 0,95 1,30 1,70 1,90 2110
160 0,250 0,400 0,32 0,80 1,10 1,60 2,00 2,20 2|50
250 0,560 1,000 0,56 1,25 1,80 2,50 8,20 3,60 4{00
320 0,75 1,60 0,75 1,60 2,20 3,20 4,00 4,50 5,00
400 1,0 2,0 1,0 2,0 2,80 4,0 5,0 5,6 6,3
0
> ’
500 1,3 2,5 1,3 2,5 3,6 5,0 6,3 7,1 (7loy
8,0 9,0 10,0
g30 1,8 3,2 1,8 3,2 4,5 6,3 (7,9)0) (8,4)) 9|0y
10,0 11,0 1.5
800 2,4 4,0 2,4 4,0 5,6 8,0 (9,0)b) @6 | (1d,2)»
12.5 14,0 16,0
1000 3,2 5,0 3,2 5,0 7.1 10,0 10,2)” | (11,2)? | (14.8)»
1250 16,0 18,0 2p,0
(DC|only) 4.2 6.3 9.0 12,5 (12,8)2) | (14,4)®) | (14,0)®
1500 19,0 21,0 24,0
(oconty) 5.2 7.5 104 1501 4522 | (16,82 | (14,0)
a) Material group llIb shall not be_used for application in pollution degree 3 above 630 V AC/945 V DC.
b) The values given in brackets may be applied to reduce the creepage distance in case of using a rib| (see
IHC 60664-1:2020, 5.373,7).
The dgreepage distance for reinforced insulation shall be twice the creepage distance for basic insulation in
Tablg 4 (see IEC 60664-1:2020, 5.3.5).
The Righ precision.for creepage distances given in this table does not mean that the uncertainty of measurement
has tp be in the.same order of magnitude.
Linegr interpolation between two values of voltage is allowed (see IEC 60664-1:2020, 5.3.4, 5.3.5).

Table 5 — Clearance

Mains supply nominal voltage line-to-neutral
up to and including

AC voltage 150 V 300 V 600 V 1000V

DC voltage 250 V 450 V 900 V 1500V
Between live parts of different polarity 1,5 mm 2,5 mm 3,0 mm 5,5 mm
_Betwec-_zn live parts and other metal parts over basic 15 mm 3.0 mm 55 mm 8.0 mm
insulation ’ ’ ’ ’
Between live parts and other metal parts over 3.0 mm 5.5 mm 8.0 mm 14 mm

reinforced insulation
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Using interpolation to determine other clearance distances for intermediate supply voltages is
prohibited.

Filters complying with this Table 5 may be used in applications for Overvoltage categories I, Il
and Ill with the exception of OC Il for 1 250 to 1 500 V DC. Overvoltage category IV may require
bigger clearance. Overvoltage categories Il and | may allow lower clearance, refer to
IEC 60664-1.

7.3 Inductance measurement

7.3.1 General

See |EC 60938-2, with the following details.

7.3.2 Measuring conditions
Indugtance shall be measured as following.

a) The preferred measuring frequency shall be 1 kHz, 10 kHz or 100 kkiz)

b) The measuring current shall be maximum 200 pA. Voltage method’is acceptable and|shall
b applied in accordance with detail specifications.

O

For some inductance values it may be desirable to use other fréquencies, currents or voltages.
The yalue of the current, voltage or frequency shall be given.in the details specification.

As the measured value of the inductance may be a fungtion of current, voltage, frequency and
tempgrature, these parameters shall be recorded.in‘the test report and shall remain conjstant
throughout the test.

7.4 | Earth inductors incorporated in filters

Earthl inductors incorporated in filtefs shall meet the requirements of the relgvant
specification(s). See also IEC 60938-1:2021, Annex B.

7.5 | Capacitance
7.5.1 General

See |[EC 60384-14, with the following details.

7.5.2 Measuring conditions

The ¢apacitance measured shall be the series equivalent capacitance.

The preferred measuring frequency shall be 1 kHz, but, for ceramic capacitors with Cy < 100 pF
(class 2) and Cy < 1 000 pF (class 1) only, the measuring frequency shall be 1 MHz.

The measuring voltage shall not exceed the rated voltage. For ceramic capacitors the
measuring voltage shall be 1,0V £ 0,2 V.
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7.6 Insertion loss

This test may be applied as an alternative of measuring the inductance and capacitance.

The measurement method shall preferably be selected from those described in CISPR 17 or
those described in this document. If none of these is suitable, then the measurement method
shall be described in the detail specification. Before any measurement of insertion loss on filters
containing ceramic capacitors, either before or after conditioning, the filters shall be
preconditioned under the following conditions:

For measurements made after conditioning, this preconditioning shall follow the specified
recoyery and all the other final inspections and measurements.

The dletail specification shall specify:

a) apy preconditioning requirements;

b) the method of insertion loss measurement to be used, including the dimensions influencing
the characteristic impedance and electrical length of any jigs used to/connect the filfer to
the measurement system;

c) whether measurements are made with the filter under no load ¢runder specified load;
d) whether measurements are made in the asymmetric or symmetric mode;
e) the terminating impedances;

f) the frequencies at which measurements are to b€ made (preferred range: 150 kKiz to
3P MHz);

g) the minimum insertion loss or capacitance and inductance to be achieved at each frequéency.

When measurements are made after conditioning, the limit shall be 6 dB less severe thap the
limit gpplicable Group 0.

The detail specification shall specify_relevant limits for capacitance (C) and inductancge (L)
together with relevant frequencies ifL and C are measured as alternatives to insertion losjs.

7.7 Insulation resistance
7.71 General

For fllters fitted with-a.discharge resistor or varistor, this measurement can only be madg with
the djscharge resistor‘or varistor disconnected. If the discharge resistor cannot be disconng¢cted
withqut the filter, being destroyed, the test shall be omitted for lot-by-lot tests; for qualification
approval and-pgriodic tests, where the discharge resistor cannot be disconnected without the
filter |being_destroyed, the sample shall consist of filters specially made without discharge
resisjors!

The method of applying the test voltage for Test C shall be given in the detail specification. For
qualification testing, the foil method of 7.7.3.2 shall be used.

7.7.2 Measuring voltage

Before the measurement is made, the filters shall be fully discharged. Unless otherwise
specified in the relevant specification, the insulation resistance shall be measured, at the DC
voltage specified in Table 6.
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Table 6 — DC voltage for insulation resistance

Voltage rating of the filter Measuring voltage
Ug< 10V Ug £10 %
10VsUg< 100V (10£1)va
100V < Ug < 500V (100 £ 15) V
500V = Ug <1000V (500 = 50) V
1000V < Ug <1500V (1 000 £ 100) V
When it can be demonstrated that the voltage has no influence on the measuring
result, or that a known relationship exists, measurement can be performed at
voltages up to the rated voltage (10 V shall be used in case of dispute).

Ur i9 the rated voltage for use in defining the measuring voltage to be used under standard
atmogpheric conditions for testing.

7.7.3 Application of measuring voltage

7.7.31 General

The insulation resistance shall be measured between the measuring points defined in Table 7,
specified in the relevant specification.

Test|A, between terminations, applies to all filters, ‘whether insulated or not. See Test|A of
Tableg 7.

Test |B, internal insulation, applies to insulated filters in uninsulated metal cases. This t¢st is
not applicable to coaxial filters. See Test-B*of Table 7.

Test [C, external insulation, applies.t®jinsulated filters in non-metallic cases or in insulated mmetal
case$. For this test, the measuring voltage shall be applied using one of the three follqwing
methpds as specified in the relevant specification. This test is not applicable to coaxial fijters;
it is gpplicable only to insulated filters in a non-metallic case or in an insulated metal case| See
Test |C of Table 7.

7.7.3.2 Foil method

A mgtal foil shall.be closely wrapped around the body of the filter.

For fjlters-with axial terminations, this foil shall extend beyond each end by not less than 5 mm,
provided that a minimum distance of 1 mm/kV, or 1 mm, whichever is greater, can be maintai
betW,: he foil and he termination hi minimum distance anno i i

extension of the foil shall be reduced by as much as is necessary to establish the distance of
1 mm/kV, or 1 mm whichever is greater.

For filters with unidirectional terminations, a minimum distance of 1 mm/kV, or 1 mm, whichever
is greater, shall be maintained between the edge of the foil and each termination.

7.7.3

3 Method for filters with mounting devices

The filter shall be mounted in its normal manner on a metal plate, which extends at least

12,7

mm in all directions beyond the mounting face of the filter.
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3.4 V-block method

The filter shall be clamped in the trough of a 90° metallic V-block of such size that the filter
body does not extend beyond the extremities of the block.

The clamping force shall be such as to guarantee adequate physical contact between the filter
and the block. The clamping force shall be chosen in such a way that no destruction or damage
of the filter occurs.

The

filter shall be positioned in accordance with the following:

a) fdrcylindrical filters. the filter shall be positioned In the bIOCK so that the termination funthest

from the axis of the filter is nearest to one of the faces of the block;
b) fqr rectangular filters: the filter shall be positioned in the block so that the termin

For
the

7.7.

The

unlegs otherwise specified in the detail specification.

The measuring may be interrupted at the time that the valde of the insulation resistance exc

the

7.7.

ngarest the edge of the filter is nearest to one of the faces of the block.

gylindrical and rectangular filters having axial terminations, any out-of-centre positioni
termination at its emergence from the filter body shall be ignored.

4 Mean time to measuring

nsulation resistance shall be measured after the voltage-has been applied for 60 s

limits of Table 8 or Table 9, which can be shorterithan 60 s.

5 Temperature correction factor

ation

ng of

I+
()]
()

eeds

When specified in the detail specification, the temperature at which the measurement is made

sha

valug by multiplying it by the appropriaté’ correction factor specified in the capacitor secf

spe

7.7.

The felevant specification shall specify:

Ilbe noted. If this temperature differs from 20 °C, a correction shall be made to the meas

cification for the relevant dielectric, or given in the detail specification.

6 Information to be given in a detail specification

the tests and the-measuring voltage corresponding to each of these tests (see Table 1

the method ofvapplying the voltage (one of the methods described in 7.7.3.2, 7.7.3
7|7.3.4);

time of eleectrification if other than 1 min;
aphyspecial precautions to be taken during measurements;

ured
ional

.3 or

ahy carrection factors rpqnirpd for measurement over the range of temperatures cover

ed by

the standard atmospheric conditions for testing;

the temperature of measurement if other than the standard atmospheric condition
testing;

the minimum value of insulation resistance for the various tests.

s for
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Table 7 — Measuring points

Tests

Description

A Between terminations

Between pairs of lines carrying the load current through the suppression
components e.g. line-line or line-neutral.

B Internal insulation

Between each load current termination and the case (metal cased types only) or
earth termination. It is allowed to connect all load terminations together.

C External insulation

or

petl
only).

Between the load current terminations connected together and the metal plate or
foil or V-block (insulated cases not employing metal)

Line{Ground voltage (worst case by 2 phases open).

3-phpse filters with Neutral: the Neutral shall be handled as current termination where the voltage is\equal tp the

NOTE See Figure 2 and Figure 3 for examples of the application of Table 7.

i P2

@ IEC

Test B|between P1 and Ground

Metal Housing:

Metal Housing:
Test A between P1 and N1
Test B between P1, N1 together and Ground

1
|
) |
|
|
|
J

_— [
v1——:—! o) l - \/2 U1—-I':é_7____],-uz
W1-: - _T_ :—-W2 V1—-|—! T l—vz
—— — W1 I N W2
STt "' : T T R S
| l | N1 | T E T fl—Nz
! T | e+ T |
Y = _—__ '

Metal Housing:
Test A between U1 and V1; U1 and W1; V1 and W1
Test B between U1, V1, W1 together and Ground

Metal Housing:

Test A between U1 and V1; U1 and W1; V1 and W1
Test A between U1 and N1; V1 and N1; W1 and N1
Test B between U1, V1, W1, N1 together and Ground

Figure 2 — Examples for the application of Tests A and B of Table 7



https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

- 34 - IEC 60939-3:2024 © |IEC 2024
—_— e — - _-]
Ul -y | -2
Vi -'.: — ® Il V2
oLy, | - T
—— |
| L N2
| T . + 1
v1¢- V\ -2 |i I |
h i - L |
@c l__________‘l IEC

Insulpted Housing:

Test
wrapped around the case

C between U2, V2, N2 together and the metal foil

Insulated Housing:

wrapped around the case

Test C between U1, V1, W1 _togéther and the meta

foil

7.7.7 Requirements

Figure 3 — Examples for the application of Test' C of Table 7

The insulation resistance shall exceed the values of{Fable 8 or Table 9 as appropriate.

Table 8 — Insulation resistance — Safety tests only

Test A

Test B or Test C

When C > 0,33 puF

RCyins

When C\, < 0,33 pF
R in MQ

R in MQ

2000 2°

6 000

6 000

NOTE 1

stages.
Limi
whe

For
used.

For

Cy is the nominal capacitance and R the measured insulation resistance.

NOTE 2 For multistage filters, comprising multiple capacitor stages, the limit can be divided by the numb

s more severegtand related to the dielectric may be given in the detail specification for performance tests
e possible_by‘reference to the appropriate IEC publication.

apacitersshaving one termination connected to the case, the insulation resistance limits for Test A shou

er of

bnly,

d be

istor

apacitors—with g discharae rgsistor measurement-should be carriedogutwith thg discharage rg
7

g I I
disconnected. If the resistor cannot be disconnected without the capacitor being destroyed, the test should be
omitted in Group A; and, for qualification approval and periodic tests, the test should be carried out on half of the
specimens in the sample, which should consist of capacitors specially made without discharge resistors.

b

2 Also for mixed plastic/paper dielectrics.

For capacitors with ester-impregnated paper dielectric, the values of Table 8 shall be replaced respectively
by the values 500, 1 500 and 2 000.
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Table 9 — Insulation resistance — Safety and performance tests

Limi
whe

For

For

disc
omit
sped

used.

s more severe and related to the dielectric may be given in the detail specification for performance tests
e possible by reference to the appropriate IEC Publication.

apacitors having one termination connected to the case, the insulation resistance limits for Test A shou

Test A Test B or Test C
Dielectric When C > 0,33 puF When C\ = 0,33 pF R in MQ
RCyin's R in MQ

Paper &P 2 000 6 000 6 000
Plastic 5000 15 000 30 000
Ceramic - 6 000 3 000
NOTE1 _C  isthe nominal capacitance and R the measured insulation resistance
NOTE 2 For multistage filters, comprising multiple capacitor stages, the limit can be divided by the numbgr of
stages.

bnly,

d be

capacitors with a discharge resistor, measurement should be carried out)with the discharge registor
nnected. If the resistor cannot be disconnected without the capacitor being destroyed, the test should be
ed in Group A; and, for qualification approval and periodic tests, the test should be carried out on half of the

imens in the sample, which should consist of capacitors specially made without discharge resistors.

a4

b
b

Iso for mixed plastic/paper dielectrics.

or capacitors with ester-impregnated paper dielectric, the values in the last three columns of Table 9
e replaced respectively by the values 500, 1 500 and 2 0Q0.

shall

7.8

7.8.1

Voltage proof

General

The lest specified in this documentor in the detail specification may be either a DC test

AC t

For f
thoss

disco

7.8.2

st.

Iters fitted with overvoltage protectors, qualification approval test can only be made

pDr an

with

components disconnected. For lot-by-lot quality conformance testing at reduced voltages
(defimed by the voltage rating of the overvoltage protectors) can be applied wi

nnecting those elements.

Test procedure

thout

When a yoltage is applied for qualification approval and periodic tests, the voltage mgy be
suppIied from a transformer fed from a variable auto-transformer, and the voltage shall be
gradually raised from zero to the test voltage. The test time shall be counted from the tim

e the

test voltage is reached. At the end of the test time, the test voltage shall be reduced to near
zero and the filter capacitance discharged through a suitable resistor.

For lot-by-lot and 100 % testing, the voltage may be applied directly at the full test voltage, but
care should be taken to avoid overvoltage peaks.

7.8.3

Applied voltage

The voltages given in Table 10 and Table 11 shall be applied between the measuring points of
Table 7 for a period of 1 min for qualification approval and periodic testing and for a period of
2 s for lot-by-lot quality conformance testing. The time shall be measured from the time when

90 %

of the test voltage appears across the test terminals.
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The method of applying the test voltage for Test C shall be given in the detail specification. For
qualification testing, the foil method of 7.7.3.2 shall be used.

Attention is drawn to the fact that repetition of the voltage proof test may damage the filter.

Attention is drawn to the fact that for some tests it may be necessary for the detail specification
to specify that resistors or varistors should be disconnected.

Table 10 — Voltage proof (filter connected to mains)

T}]re-ef——Ra-ﬁge-e-f-Fa-t-ed-ve-l-t-agcs FestA FestB-orC——
insylation line/line (Test A)
or line/ground (Test B or C) V AC v.pC
Basid <150V 900 260
Basid =150V
<300V 1500 2 250
Basid > 300V
<1000 V 4,3 Ug" DC 2Ux + 1000 2.8 Ug + 14p0
Doubje or =150 V
reinfqrced <300V o 4500
Doubje or > 300V
2(2U, + 1000 2(2,8 Uy + 1400
reinfqrced <1000V (2 ) ( R )
N Uk is the rated AC voltage, but the test is V DC (Ex.: Uz = 300VACL U, = 1290 V DC)
All AC test voltages are AC and 50 Hz or 60 Hz, unless otherwise\specified in the detail specification.

Table 11 — Voltage proof (filter not<connected to mains; e.g. DC filters)

Type of Range of rated-voltages Test A Test B or (
insulation line/line (Fest A)
or line/ground(Test B or C)
Basid <1500V
2,15 Uy DC 2,15 Uy D

Doubje or reinforced <1500V
7.8.j Tests
7.8.4.1 General

Depdnding on_the construction of the filter, the test comprises one or more parts in accordance
with Table 7 and the requirements of the relevant specification.

7.8.42—Fest A—Betweenterminations
See Test A of Table 7.

7.8.4.3 Test B — Internal insulation

This test is not applicable to coaxial filters. See Test B of Table 7.

7.8.4.4 Test C — External insulation
7.8.4.4.1 General

This test is not applicable to coaxial filters; it is applicable only to insulated filters in a non-
metallic case or in an insulated metal case. See Test C of Table 7.
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For this test, the test voltage shall be applied using one of the three following methods as
specified in the relevant specification:

7.8.4.4.2 Foil method

A metal foil shall be closely wrapped around the body of the filter.

For filters with axial terminations, this foil shall extend beyond each end by not less than 5 mm,
provided that a minimum distance of 1 mm/kV, or 1 mm whichever is greater, can be maintained
between the foil and the terminations. If this minimum distance cannot be maintained, the
extension of the foil shall be reduced by as much as is necessary to establish the distance of
1 mnm/kV, or 1T mm whichever is greater.

For f

7.8.4.4.3

See

(.7.3.3.

7.8.4.4.4 V-block method

See

(.7.3.4.

7.8.5 Requirements

For €
durin
capa

7.8.6

Atten
perm

7.8.7

Citive elements of filters.

lanent damage to the filter.

The felevant specification shall specify:

a) th
b) fq

c) th

7.8.8—Requirements

Method for filters with mounting devices

ach of the specified tests, there shall be nolsign of flashover or permanent break
g the test period. Self-healing breakdownsi.are permitted

Repetition of the voltage proof-test

tion is drawn to the fact that repeated application of the voltage proof test may g

Information to be given in a detail specification

e tests (see {dable 7) and the test voltage corresponding to each of the tests;

r the external insulation test (Test C), the method of applying the test voltage (one g
nmethods described in 7.8.4.4);

e time*for which the voltage is applied.

if they are permitteg

Iters with unidirectional terminations, a minimum distance of 1 mm/kV, or 1 mmwhichever
is greater, shall be maintained between the edge of the foil and each termination,

Hown
for

ause

f the

There shall be no permanent breakdown or flash-over during the test period.

7.9

7.9.1

DC line resistance or voltage drop at rated current

General

The detail specification will specify which of the following two tests shall be used.
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7.9.2 DC line resistance

Using a DC measuring method with an applied voltage of less than 10 V, the resistance between
any input terminal and the corresponding output terminal shall be measured and shall not
exceed the limit specified in the detail specification. The detail specification may specify precise
points of connection between the terminals and the measuring instrument.

7.9.3 Voltage drop at rated current

A DC current equal in value to the AC value of the rated AC current, unless otherwise specified
in the detail specification, shall be passed through the filter between all pairs of line terminals

h +h dear it Ao aroma e diaotaoo th ot fh o ahb-aldb ¢TI 103
wherge—thRe—teHett aragrarn T oo atc S tTat taTeT e SToUTa T O UTTaOT TaTty

After|thermal stability has been reached (unless the detail specification specifies measurement
at thg¢ end of a specified period), the voltage drop shall be measured and shall nat.exceefd the
limit gpecified in the detail specification.

7.10| Discharge resistance
71001 General

The [resistance shall be measured as follows, unless otherwise specified in the rel¢vant
specification.

Compliance is checked by test, carried out on a sample’of 10 specimens from each indiiidual
used|resistor within the filter. The resistor samples shall be separately submitted by theffilter
manyfacturer.

7.102 Resistor Test
7.10.2.1 Initial measurement and test

The fesistance of each sample shall be measured.

The Jresistance value shall corfrespond with the rated resistance taking into accounf the
tolerance.

A voltage of (4,3 * U) DE€y*'where U is the working voltage from the resistor in question within
the fjlter, shall be applied for a period of 1 min between the terminations of the resjstor.
U is fhe AC working\voltage, but the testis V DC (Ex.: U= 300 V AC: Uit = 1290 V DC)|.

For OC applications the test voltage shall be (2,15 * U) DC

The samples are subjected to the damp heat test according to IEC 60068-2-78, witlr the
followinRg-details:

e Temperature: 40 °C 2 °C;
e Humidity: 93 % £3 % relative humidity;
e Test duration: 21 days.

NOTE 1 Resistors that have been subjected to a test duration longer than 21 days are considered to have met the
test duration criteria.

NOTE 2 Resistors that have been tested according to IEC 60115-1 with the same or higher test voltage as the
working voltage they are subjected, are considered to have met the test criteria.

7.10.2.2 Final inspection, measurements and requirements

Recovery shall be for 18 h to 26 h under standard conditions for measurement.
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The resistors shall be visually examined according to 7.2.1. There shall be no visible damage.

The voltage proof test according to 7.8 shall be carried out with 66 % of the voltage as specified

in the initial test. There shall be no permanent breakdown or flashover.

After this test, the value of resistance shall not differ more than 20 % from the value measured

by the initial measurement.

Before the measurements are made, the resistor shall be stored at the measuring temperature

for a time sufficient to allow the resistor to reach this temperature.

No fgilure is allowed.

7.11| Capacitor discharge
7.111  General

Discharge resistors are not required if energy stored in the filter is less-than 60 uC.

Filtens installed in fixed assemblies, not accessible to end user ar requiring tools for
mainfenance, do not have any requirement regarding discharge time but shall display a wa
on thie label (see hazard note I) in 4.3.3 when their remaining<voltage is higher than 60

within 5s after power disconnection.

their
rning
/ DC

Discharge time for filter with removable plugs or similar devices shall achieve a voltage| less

than 60 V DC within 2s.
Discharge time can either be calculated or measured.

7.112 Discharge measurement

Filten shall be connected to a DC source of supply adjusted to the DC rated voltage of the

filter

and tp 1,414 times the AC rated voltage of filter. Voltage is measured between any two termjinals

and any terminal to earth ground;5 s after disconnecting the supply.

7.12| Robustness of terminations
7.121 General

The filters shall-be'subjected to tests Ua1, Ub, Uc and Ud of IEC 60068-2-21.

The fest method and degree of severity to be used shall be specified in the detail specification.

The : ) | ial S | | ified i letail ificattion.

7.12.2 Test Ual - Tensile
The force applied shall be:

— for terminations other than wire terminations: 20 N;

— for wire terminations see Table 12.
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Table 12 — Force for wire terminations

7.12,

This
Othe

Meth

7.12,
This

orif t
it shd

Meth

7.12,

This
integ

Nominal cross sectional | Corresponding diameter Force
area of circular section wires
mm?2 mm N
§<0,05 d<0,25 1
0,05 < §<0,07 0,25 <d=<0,3 2,5
0,07<85<0,2 0,3 <d=<0,5 5
0,2<85<0,5 0,5<d=<0,8 10
;5 =<sS=12 0,8 <7 =125 20
1,2<S 1,25<d 40

3 Test Ub — Bending

fest is not applicable if, in the detail specification, the terminations are-described as
rwise, it shall be applied to half of the terminations of the sample.

pd 1 shall be used with two consecutive bends in each direction.

4 Test Uc — Torsion
fest is not applicable if, in the detail specification,{He terminations are described as

he filter has unidirectional terminations designedfor printed circuit applications. Other
Il be applied to the other half of the terminations of the sample.

pd A, severity 2 (two successive rotationscof 180°) shall be used.

5 Test Ud — Torque

test is intended only for terminations with threaded studs or screws, and for thre
ral mounting devices. Unless otherwise specified by the detail specification the tq

giver] in Table 13 shall be used.

Table 13 — Torque

rigid.

rigid,
wise,

aded
rque

Diameter of thread Tightening torque
mm Nm
Metric standand Range of
. | 1 1]
values diameter

156 <1,6 0,05 0,1 0,1
16

2,0 <20 0,1 0,2 0,2
>2,0

2,5 <28 0,2 0,4 0,4
>2,8

3,0 <30 0,25 0,5 0,5
> 3,0

- <32 0,3 0,6 0,6
> 3,2

3,5 <36 0,4 0,8 0,8
> 3,6

4,0 <41 0,7 1,2 1,2
> 4,1

4,5 <47 0,8 1,8 1,8
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Diameter of thread Tightening torque
mm Nm
Metric standard Range of
. | 1 1
values diameter
> 4,7
5 <53 0,8 2,0 2,0
>53
6 <6,0 1,2 2,5 3,0
> 6,0
8 <8,0 2,5 3,5 6,0
> 8,0
10 < 10’0 = 4;0 10,0
> 10,0
12 <120 - - 14,0
> 12,0
14 <15.0 - - 19,0
> 15,0
16 <200 - - 25,0
> 20,0
20 <240 - { 36,0
24 > 24 - - 50,0
Column | Applies to screws without heads which, when tightened,do'not protrude from the hole, and to dther
screws which cannot be tightened by means of a &crewdriver with a blade wider than the |root
diameter of the screw.
Column 11 Applies to nuts and screws which are tightenéd by means of a screwdriver.
Column 111 Applies to nuts and screws which can be tightened by means other than a screwdriver.
SOURCE: IEC 60947-1, Taljle 4
7.12/6 Visual examination
After|each of these tests the-filters shall be visually examined according to 7.2.1. There|shall
be ng visible damage.
7.13| Resistance tosoldering heat
7.13.1 Applicability of the test
This fest is not)applicable to filters with flexible insulated leads longer than 50 mm, or to fllters
with ferminations (such as snap-on contacts) not intended to be soldered.
7.13.2—Pre-measurement

The measurements specified in the relevant specification shall be made.

7.13.3 Test conditions

There shall be no pre-drying.
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7.13.4 Test severity
The filters shall undergo Test Tb of IEC 60068-2-20 with the following requirements:

a) for filters designed for use on printed boards, and for filters not designed for use on printed
boards, but with leads longer than 4 mm, as indicated in the detail specification, Method 1
shall be used with a temperature of (260 + 3) °C and a duration of (5 + 0,5) s or (10 £ 1) s,
as specified in the detail specification. The depth of immersion from the seating plane shall
be 2,0 mm to 2,5 mm, using a thermal insulating screen of 1,5 mm = 0,5 mm thickness;

Duration shall be specified in the detail specification.

b) for other filters Method 2 shall be used. The relevant specification shall specify, which
spldering iron bit size shall be used.

The period of recovery shall be not less than 1 h and not more than 2 h, unlessgothefwise
specified by the detail specification.

7.13)5 Intermediate inspection, measurements and requirements

The Jmeasurements after this test are the intermediate measurements -after the tesfs of
Group 1A and before the remainder of the tests of Group 1.

The filters shall be visually examined according to 7.2.1. There shall be no visible damage.

The DC line resistance or voltage drop shall be measured daccording to 7.9. The value shall be
within the limit specified in Group A2 of the detail specification.

7.14| Climatic sequence
7.14/1 General

For siafety testing only dry heat (7.14.3) and-cold (7.14.5) tests shall be performed.

In the climatic sequence, an interval of\maximum 3 days is permitted between any of the fests,
except that the cold test shall be applied immediately after the recovery period for the first pycle
of th¢ damp heat, cyclic, Test Db

7.142 Initial measurements

The measurements specified in the relevant specification shall be made.

7.143 Dry heat

The Ilters shall be subjected to Test Bb of IEC 60068-2-2 for 16 h, using the degree of seyerity
of the¢ upper. category temperature, as specified in the detail specification.

After—conditioning;—the—fitters—shattbe—removed—from—the—chamber—and—exposed—to—standard
atmospheric conditions for testing for not less than 4 h.

No measurements are required at the upper category temperature.

7.14.4 Damp heat, cyclic

The filters shall be subjected to the test described in Clause 4, severity b) of
IEC 60068-2-30:2005 for one cycle of 24 h. Unless variant 1 is specified in the relevant
specification, variant 2 shall be used.

After recovery the filters shall be subjected immediately to the cold test.
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7.14.5 Cold

The filters shall be subjected to Test Ab of IEC 60068-2-1 for 16 h, using the degree of severity
of the lower category temperature as specified in the relevant specification.

After conditioning, the filters shall be removed from the chamber and exposed to standard
atmospheric conditions for testing for not less than 4 h.

No measurements are required at the lower category temperature.

7.14.6  low air pressure

This fest is only performed if required in the detail specification. It is not normally specifigd for
maing filters.

The filters shall be subjected to Test M of IEC 60068-2-13 using the appropriate degrge of
sevefity specified in the relevant specification. The duration of the test shall.bé 10 min, upless
othenwise specified in the relevant specification.

The test shall be made at a temperature of 15 °C to 35 °C and a‘pressure of 8 kPa, upless
otherwise specified in the detail specification.

For fllters with a rated voltage exceeding 200 V while at the specified low pressure, the rated
voltape shall be applied to terminations as specified in’the relevant specification for the last
1 min of the test period, unless otherwise specified ind¢he relevant specification.

During and after the test there shall be no evidence of permanent breakdown, flashovef and
harmiful deformation of the case or seepage of-impregnate.

7.14J7 Damp heat, cyclic, remaining cycles

The [filters shall be subjected to~the test described in Clause 5, severity B) of
IEC §0068-2-30:2005 for the number-of cycles of 24 h as indicated in Table 14, under the $ame
cond|tions as for the first cycle. See 7.14.4.

Table 14 — Number of cycles

Categories Number of cycles
-/-156 5
-1-121 1
-/-/10 1
-/-104 None

7.14.8 Final inspection, measurements and requirements

Recovery shall be for 18 h to 26 h under standard conditions for measurement.

The filters shall be visually examined according to 7.2.1. There shall be no visible damage and
any marking shall be legible.

The voltage proof test according to 7.8 shall be carried out with 66 % of the voltage as specified
in Table 10 or Table 11. There shall be no permanent breakdown or flashover.

The insulation resistance shall be measured according to 7.7. The value shall exceed 50 % of
the applicable limit given in Table 8.
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The DC line resistance or voltage drop shall be measured according to 7.9. The value shall be
within the limit specified in Group A2 of the detail specification.

The inductance shall be measured according to 7.3. The value shall be within the original limit
specified in the detail specification.

The capacitance shall be measured according to 7.5. The value shall be within the original limit
specified in the detail specification.

7.15 Damp heat, steady state

7.15,1 Pre-measurements

The mneasurements specified in the relevant specification shall be made.

7.152 Test method

The filters shall be subjected to the procedure of Test Cab of IEC 600682-78 using the degree
of sgverity corresponding to the climatic category of the filter as.indicated in the detail
specification. When specified in this specification, the detail specification may specify the
appligation of a polarizing voltage during the whole period of damp(heat conditioning.

7.15.3 Test conditions

No voltage shall be applied unless otherwise specified_invthe detail specification.

When voltage application is specified, Ug shall be. applied to one half of the sample arjd no
voltape shall be applied to the other half of the sample.

7.154 Final inspection, measurements and requirements

Recavery shall be for 18 h to 26 h under standard conditions for measurement.

The filters shall be visually examined according to 7.2.1. There shall be no visible damagg¢ and
any marking shall be legible;

The yoltage proof test according to 7.8 shall be carried out with 66 % of the voltage as spetified
in Tajple 10 or Table-11.) There shall be no permanent breakdown or flashover.

The insulation resistance shall be measured according to 7.7. The values for Test A, B gnd C
shall[not be less than 3,5 MQ.

The DC’Jine resistance or voltage drop shall be measured according to 7.9. The value shall be
within theé limit specified in Group 2 of the detail specification. T

The inductance shall be measured according to 7.3. The value shall be within the original limit
specified in the detail specification.

The capacitance shall be measured according to 7.5. The value shall be within the original limit
specified in the detail specification.

7.16 Temperature rise
7.16.1 General

This test is applicable only to filters with a rated current >0,5 A. See Table B.1 and Table B.2,
notes d) and e).
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The purpose of the test is to show that the maximum working temperature of the internal
insulation, or of the inductive, capacitive or resistive elements is not exceeded.

7.16.

2 Test method

The filters shall be mounted in the manner specified by the manufacturer. When the
manufacturer specifies a rated current for both, free air and heat sink conditions, the test shall
be carried out in the free air condition. In case no mounting instruction are given, refer to
IEC 60947-1:2020, 9.3.3.3.

Filters equipped with IEC-inlet qualified according to IEC60320-1 shall be tested with the power

supp
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The {ilter shall be placed in a chamber maintained at the ambient temperature within +3
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The filters shall be placed in the test chamber in such a mannerthat due to close spacirn
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of IEC-inlet with integrated fuse holder according to IEC 60127-6 and/or switch acco
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oltage source.

NOTE Filters for DC applications could be tested with AC current equal to the AC value of the nominal rating.
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3-phase-filters can be connected either to a 3-phase-supply system or with all terminals looped
and connected in series to a single phase supply system. When testing 3-phase-filters, having
an additional neutral line that contains different winding data, two different test runs shall be
carried out:

a) the test current shall be passed through all three phases’, neutral excluded;
b) the test current shall be passed through two phases and neutral? (one phase excluded).
The filter shall be placed in a chamber maintained at temperature within +3 °C of the rated

temperature. The test AC current or a DC current equal to the AC value of the test AC current
shall be applied.

After|thermal equilibrium has been reached, the internal temperature of filters with rated current
up to| 36 A should be determined by using the resistance method. In addition, the temperpture
of tefminals and pins of appliance inlets, and components such as inductors, capacitorg and
varisfors shall be measured by means of the thermocouple method.

In cape of filters with rated current >36 A, the thermocouple method shalhbe used to detefmine
the t¢mperature of terminals and pins of appliance inlets, and componéents such as indugtors,
capatitors and varistors. The resistance method for these filters is_gptional.

In agreement with the manufacturer, a specially prepared filter equipped with thermocoliples
may pe submitted for testing.

The |nternal temperature (7,) at thermal equilibrium¢{Shall be calculated from the meagured
resisfance (R,) between the input and the output‘terminals at the temperature T, arld its
meagured resistance (R4) at the test chamber temperature at the start of the test (71) using the
formula:

Th =Ry Ry (235 + Ty) — (T3 — T4) — 238 (for copper);

LA vg

Th =Ry I Ry (225 + Ty) — (T3 — T1)=2225 (for aluminium).

T

wherg T3 is the temperature of the test chamber at the end of the test and 7, T, and T are
expressed in degrees Celsius.

Whele other metals are‘used for the inductor windings or lead-through elements the appropriate
formuila shall be stated_in the detail specification.

The f[esistance/R5'is measured either after switching off the supply, or without interruptipn of

the supply by _means of the superposition method, which consists of injecting into the winding
a DC| current of low value superposed on the load current.

The temperature of tha hottecst nart of tha caca chall alcn h
emperattie—o+—tHe—1Hottest —o+—the—GeasSe—ShiaH—aHSo—b

par
attached thermocouple.

(]
}
(]
[})
¢
R
[
[ON

ured—preferablywith an

NOTE As T, is intended to be the internal temperature when the filter is operating in an ambient of the rated
temperature T, the factor (7, — T,) is introduced to correct for any change of temperature of the ambient temperature
which might occur during the course of the test.

7.16.4 Requirements

The requirements are the same for the test carried out at upper category temperature and at
rated temperature.

1 Covers normal operation.

2 Covers the worst case: one phase disconnected.
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The internal temperature T, shall not exceed the temperature specified in the detail specification.

The detail specification may not specify a temperature higher than that specified in Table 15 for
the lowest class of insulation contained within the filter or higher than the upper category
temperature of any internal inductive, capacitive or resistive elements and other components.

The temperature of the hottest part of the case shall not exceed the upper category temperature
or a higher temperature if this is specified in the detail specification. Attention is also drawn to

the marking requirement in 4.3.3 k).

NOTE If a higher temperature is specified, this has implications for the temperature at which the endurance test is

carried out. See 7.21.3 and 7.21.4.

Table 15 — Maximum temperatures

IEC standard

Part Maximum|temperature
(Trnax)
°C
Windings, if the winding insulation according to IEC 60085 is:
- claiss 105 (A) 90
- cl4ss 120 (E) 105
~ class 130 (B) 120
- cl4ss 155 (F) 130
— clgs 180 (H) 155
- cl4ss 200 (N) 180
- cl4ss 220 (R) 200
— cldss 250 (C) 220
Components according to the relejant

Pins|of appliance inlets according to IEC 60320-1:

— for|very hot conditions 155
— for|hot conditions 120
— for|cold conditions 70
Bare| Terminals (Terminal myaterial) according to IEC 60947-1:

— Bafe copper 100
— Bafe brass 105
— Tirl plated copper or brass 105
— Silyer plated or nickel plated copper or brass 110

— Othermetals

a

Temperature limits to be based on service experience or life tests but not to exceed 105 °C.

7.17 Current overload

7.17.1 Pre-measurements

The measurements specified in the detail specification shall be made.

7.17.2 Test method

The filter shall be mounted in the manner specified in the relevant specification in free air at an

ambient temperature not less than 20 °C.
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For a filter with integral overcurrent protection, the overload current shall be 135 % of the
overcurrent protective device rating. Filters without integral overcurrent protection shall be
tested with 135 % of its rated current unless a larger value for an external overcurrent protection
is specified in the relevant specification.

The overload test current is to be applied for 1 hour for test currents up to 81 A and 2 hours for
test currents greater than 81 A. The integral overcurrent protective device shall be shunted out
of the circuit for this test.

7.17.

3 Final inspection, measurements and requirements

Imme
valud

diately after the test the insulation resistance shall be measured according to 74/
s for Test A, B and C shall not be less than 3,5 MQ.

The flilters shall be visually examined according to 7.2.1. There shall be no evidence of ign

no se
be le

7.18
The

7.19

A cu
a cur
conts

The

appli
curre

NOTE|
NOTE|
7.20

7.20.

This

7.20.

Initia

alant leakage, no cracking, no breakage or similar physical damage and any‘marking
gible.

Leakage current

alculation of leakage current is given in the Annex A.

Protective conductor resistance

rent derived from a source having a no-load voltagé not exceeding 12 V (AC or DC
rent of at least with a minimum of 25 A is passedbetween the earthing terminal or ear
ct and each of the accessible metal parts in turn.

oltage drop between the earthing terminal of the appliance or the earthing contact g
Ance inlet and the accessible metal part'is measured. The resistance calculated fror
nt and this voltage drop shall not exeeed 0,1 Q.

1 In case of doubt, the test is carried)out until steady conditions have been established.

2 In some countries, the term_'Grounding Continuity" is used instead of "protective conductor resistar
Impulse voltage

1 General

fest is to be_carried out in sequence with the endurance test described in 7.21.

2 Initial measurements

measurements have been made in Group 0 of Table B.1 and Table B.2.

The

ition,
shall

and
thing

f the
n the

7.20.

3 Test conditions

Filters shall be submitted to an impulse voltage test.

Each individual filter shall be subjected to a maximum of 24 impulses of the same polarity. The
time between impulses shall not be less than 10 s. The peak value of the voltage impulse shall
be as given in Table 1 and Table 2.

The front time ¢, is defined as:

tr = (tgg — t3g) * 1,67 according to 18.1.4 of IEC 60060-1:2010.

For the definition of the time to half-value 74 see 18.1.6 of IEC 60060-1:2010.
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The waveform will be determined by the test circuit parameters. Details of the test circuit are
given in Annex D.

Before use, the functioning of the circuit shall be checked using Cy values of 0,01 uF and 0,1 pF,
and the values for the other circuit elements as given in Table D.1. The front time ¢, and time to
half-value 74 shall be within 0 % + 50 % of the values given in Table D.2. The capacitors Cy
used for this check should not be high permittivity ceramic.

If the waveform from the check shows a damped oscillation, the peak-to-peak value of this
oscillation, Upp, shall not be greater than 10 % of the peak voltage of the impulse Ugg

(see [Figure 4).

| N Ucr

Voltage

Time
IEC

Figure 4 — Impulse wave form

7.204 Requirements

Ther¢ shall be no permanent breakdown or flashover.

If any three successive impujses-are shown by the oscilloscope monitor to have had a wavegform
indicating that no self-healing’breakdowns or flashovers have taken place in the filter, thgn no
furth¢r impulses shall betapplied and the filter shall be counted as conforming.

If all 24 impulses have been applied to the filter and three or more of them are of a waveform
indicating that ne-self-healing breakdowns or flashovers have occurred then the filter shall be
counfed as conforming, but if less than three impulses are of the required waveform thep the
filter shall be*eounted as a non-conforming item.

7.21 | ‘Endurance

7.21.1 General

This test shall be carried out within one week of the completion of the impulse voltage test.

7.21.2 General test conditions

The filters shall be mounted in a test chamber using such heat-sinking arrangements specified
by the detail specification as appropriate for normal use with the filter at the current and
temperature specified it the test.

The duration of the test, the value(s) of the applied voltage, current, and the chamber
temperature(s) at which it shall be conducted, shall be specified in the relevant specification.


https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

-50 - IEC 60939-3:2024 © |IEC 2024

The filters shall be placed in the test chamber in such a manner that no extra heating of the
filters occurs, with a minimum distance of 25 mm between them.

The filters shall not be heated by direct radiation and the circulation of the air in the chamber
shall be adequate to prevent the temperature from departing by more than 3 °C from the
specified temperature at any point where components may be placed.

After the specified period, the filters shall be allowed to recover under standard atmospheric
conditions for testing.

7.21.3—Test-conditions———current-test

This [test is not applicable to filters with rated current > 0,5 A. See Table B.1 and Tablg B.2,
noteg d), e) and f).

This [test is omitted if a combined voltage/current endurance test is carried”out according
to 7.21.6.

The fjlters shall be mounted in the test chamber using such heat-sinkingyarrangements spegified
by tHe detail specification as appropriate for normal use with the filter at the curren{ and
temprature specified in the test.

After|the chamber has been stabilised at the test temperature, the test current shall be pgssed
through the filters. The frequency of the test current shall be 50 Hz or 60 Hz unless the detail
specfification specifies that the rated frequency shall be used. If the detail specification spegifies
a nof-zero current at upper category temperature, then half the sample shall be tested gt 1,1
timeg this current at the upper category temperature and half at 1,1 times the rated currgnt at
the rated temperature; otherwise the whole sample'shall be tested at 1,1 times the rated cyrrent
at the rated temperature.

A fuse or other suitable device may be:c@nnected in the circuit of each filter to indicate if failure
occufs.

After|1 000 h, the filters shall. be*allowed to recover for 1 h to 26 h and shall then medt the
requirements of 7.21.7.

7.214 Test conditions'— voltage test, terminations/case

This fest is not appliecable for filters without Y-capacitors (in a plastic or metal case). For filters
wherg one terminal’is the metal case, e.g. feed-through-filters, see 7.21.5.

The fjlters.shall be submitted to an endurance test of 1 000 h at the upper category tempergture,
unlegs . ‘higher temperature has been specified in 7.16.3, when the endurance test shgll be
carrigdhoUt at this higher temperature. The voltage applied shall be 1,7 Ug at 50 Hz or 6p Hz,

except that once every hour the voltage shall be increased to voltage Ug RMS for 0,1 s, where
Ug = 1,5 x Ug or 1 000 V RMS, whichever is higher. Each of these voltages shall be applied to

each filter individually between the line terminals connected together and the case and earth
terminal connected together through a resistor of 47 Q £+ 5 %. The circuit is shown in Annex D.

The test circuit should be designed so that voltage transients and current surges are avoided
during switching. This may be achieved by discharging the capacitance of the filter before
switching to the new voltage provided that the total time taken to change over to Ug RMS and

back does not exceed 30 s.

DC filters using DC rated voltage instead of Ug, without voltage increased to Ug.
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A fuse or other suitable device may be connected in the circuit of each filter to indicate if failure
occurs.

After 1 000 h, the filters shall be allowed to recover for 1 h to 26 h and shall then meet the
requirements of 7.21.7.

7.21.5 Test conditions — voltage test between terminations

This test is omitted if a combined voltage/current endurance test is carried out according to
7.21.6. The filters shall be submitted to an endurance test of 1 000 h at the upper category
temperature, unless a higher temperature has been specified in 7.21.3, when the endurance
test ghall be carried out at this higher temperature. The voltage applied shall be 1,25 Uy at

rated frequency, except that once every hour the voltage shall be increased to voltage Ug |[RMS
for 0|1 s, where Ug = 1,5 x Ug or 1 000 V RMS, whichever is higher. Each of these volfages

shall|be applied to each filter individually across the terminals designed to be gonnected to the
mains supply through a resistor of 47 Q + 5 %. For frequencies of test voltage)above 100[Hz a
resistor of lower value than 47 Q may be specified by the detail specification. The circpit is
shown in Annex D.

The {est circuit should be designed so that voltage transients and;current surges are avoided
durinlg switching. This may be achieved by discharging the capacitance of the filter before
switching to the new voltage provided that the total time takefi'to change over to Ug RM$ and

back|does not exceed 30 s.

DC filters are tested using DC rated voltage instead of\lUr, without voltage increased to Us.

A fuse or other suitable device may be connectedin the circuit of each filter to indicate if failure
occufs.

After|1 000 h, the filters shall be allowed*to recover for 1 h to 26 h and shall then medt the
requirements of 7.21.7.

7.216 Test conditions — combined voltage/current tests

For Jome types of filter, such”as coaxial lead-through filters, it is possible without difficulty to
apply both test voltage .and ‘current to the filter at the same time. The circuit shall be arranged
so thiat the current is @pplied continuously during the voltage switching described in Anngx E.

instepd of the tests.of 7.21.3 and 7.21.5 using the number of samples appropriate for the test
of 7.21.4 The {ilters shall be mounted as in 7.21.2. Half of the sample shall be tested gt the
rated temperature, with 1,1 times the rated current; the other half shall be tested at the upper

ample, a voltage shall also be appli¢

ord 1 d dDd Or o
Y is under test.

A fuse or other suitable device may be connected in the circuit of each filter to indicate if failure
occurs.

After 1 000 h the filters shall be allowed to recover for 1 h to 26 h and shall then meet the
requirements of 7.21.7.

7.21.7 Final inspection, measurements and requirements

The filters shall be visually examined according to 7.2.1. There shall be no visible damage and
any marking shall be legible.
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The voltage proof test according to 7.8 shall be carried out with 66 % of the voltage as specified
in Table 10. There shall be no permanent breakdown or flashover.

The insulation resistance shall be measured according to 7.7. The value shall exceed 50 % of
the applicable limit given in Table 8.

The DC line resistance or voltage drop shall be measured according to 7.9. The value shall be
within the original limit specified in the detail specification.

The inductance shall be measured according to 7.3. The value shall be within the original limit

spec fied in the detail epnr\ifir\gfinn
The ¢apacitance shall be measured according to 7.5. The value shall be within the afiginal limit
specified in the detail specification.
7.22 | Passive flammability
7.221 General
This fest is applicable only if specified in the detail specification and.not required when the|filter
is in g closed case and case materials have V-0 flammability rating:
7.222 Test method
7.222.1 General
The fllters shall undergo the needle flame test of IEC 60695-11-5, with the requirements given
in7.22.2.2 and 7.22.2.3.
7.22P.2 Test specimen
Thre¢ specimens of each case size contained in the test sample shall be tested.
7.22P.3 Test description
The gpecimen under test shalllbe held in the flame in the position where it is most likely to purn.
It may be necessary to establish this position by a preliminary experiment. Each specimen|shall
be exposed only onceo the flame. For the time of exposure, see Table 16.
The burning time.shall not be exceeded as given in Table 16 for the specimen volume anfd the
category of flamnrability as specified in the relevant specification. The tissue paper undqgr the
spec|men shallinot ignite.

Table 16 — Categories of flammability

. . . Max.
Flame exposure time, in seconds, for specimen volume b .
urning
ranges time
Category of Additional
flammability mm?3 requirements
volume 250 < volume | 500 < volume Volume S
< 250 < 500 <1750 >1750
A 15 30 60 120 3 Burning droplets or
10 20 30 60 10 glowing parts fglllng
down shall not ignite
5 10 20 30 30 the tissue paper
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7.23 Active flammability

This test is not applicable to filters that do not incorporate capacitors.

This test is not required for filters that incorporate capacitors that have been qualified to the
detailed specification under 5.18 of IEC 60384-14:2023.

If the filter is within a closed metal case or plastic case with V-0 flammability without ventilation
slots, this test is not required regardless of the capacitors used.

If capacitors which do not follow 5.18 of IEC 60384-14:2023 are used in a filter without metal
case| the test according to 5.18 of IEC 60384-14:2023 shall be conducted on the individual
capatgitors in turn after they have been removed filter.

7.24| Solvent resistance of the marking
7.241 General

This fest is applicable only if specified in the detail specification.

7.242 Test description
The filters shall be subjected to Test XA of IEC 60068-2-45 with the following details:

a) solvent to be used: see 3.1.2 of IEC 60068-2-45:1980+AMD1:1993;
b) splvent temperature: 23 °C £ 5 °C;

c) cepnditioning: method 1 (with rubbing);

(@]

d) rybbing material: cotton wool;
e) rgcovery time: not applicable unless otherwise stated in the detail specification.

7.24;3 Requirements after test

After|the test, the marking shall be tegible.

8

Y

Dptional tests (for performance only)

8.1 | Solderability,
8.1.1 General

This fest may-be carried out on electrically defective filters or detached terminations proyided
they havereceived all the processing which would be carried out on a completed filter.

This test 1S appiicable only to terminations imtended for sofdering, as specified 1 the detail
specification.

8.1.2 Test method

Filters shall be subjected to Test Ta of IEC 60068-2-20 using one of the two test methods
specified.

8.1.3 Test conditions

Ageing of 4 h dry heat at 155 °C shall be applied unless the detail specification specifies no
ageing, or a different ageing procedure is specified in the detail specification.
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8.1.4 Requirements
8.1.4.1 Method 1 — Solder bath
When the solder bath method (Method 1) is specified, the following requirements apply:

bath temperature: 245 °C = 3 °C;

immersion time: 3,0s+£0,3s.
Depth of immersion (from seating plane or component body):
a) aftfiters—except—those—ofb)betow: 2_%,5 mm—asing—a—thermat—insttating—sereen of

115 mm + 0,5 mm thickness;

b) filters indicated by the detail specification as being not suitable for use on printed G

NOT

8.1.

bpards: 3,5_%15 mm.

E| Refer to Table 1 of IEC 60068-2-20:2021 for other alloy composition than Sn96,5Ag3Cu.

4.2 Method 2 - Soldering iron at 350 °C

This method provides a procedure for assessing the solderability of'terminations in cases W

the

splder bath method is impracticable. It applies to lead containing and lead-free solder a

When method 2 is used, a soldering iron of size A shall belused.

8.1.

5 Final measurements and requirements

Inspgction shall be carried out under adequate light with normal eyesight or with the assist

of a

The

magnifier capable of giving a magnificationfof 4 x to 25 x, depending on the size of obj

electrically and mechanically checked.

The

Hipped surface relevant for'soldering shall be covered with solder coating with no

than |small amounts of scattered imperfections such as pin-holes or un-wetted or de-w|
areas. All leads shall exhibit-a continuous solder coating free from defects for a minimu
95 %] of the critical area of any individual lead. For solder alloys containing lead, solder
be smooth and bright:

8.2
8.2.
The

8.2.

Rapid change of temperature

1 Pre-measurements

ircuit

here
loys.

ance
ects.

specimens shall be visually examined and, if required by the relevant specification,

more
etted
m of
shall

llneasurements specified in the detail specification shall be made.

2 Test method

The filters shall be subjected to Test Na of IEC 60068-2-14 using the degree of severity as

spe

cified below:

Number of cycles: 5

Duration of exposure at the temperature limits:
30 min for mass < 25 g;
3h for mass > 25 g.
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8.2.3

Final inspection

The filters shall be visually examined according to 7.2.1 and there shall be no visible damage.
The measurements specified in the detail specification shall then be made.

8.3
8.3.1

Vibration

Pre-measurements

The measurements specified in the relevant specification shall be made.

8.3.2

— Testmethod

The filters shall be subjected to Test Fc of IEC 60068-2-6.

8.3.3

Test conditions

Endurance by sweeping shall be applied. The preferred severity is:

Frequency range: 10 Hz to 150 Hz
Amplitude: 20 m/s2
Number of sweep cycles in each axis: 20
The detail specification shall specify the mounting method toybe used. For filters with axial

which are intended to be mounted by the leads, the distafnce between the body and the mou

point

Whe
each
contd
one
meas

8.3.5
After

shall be 6 mm £ 1 mm.

8.3.41 Intermediate inspection

specified in the detail specification, during the last sweep cycle of the vibration t
direction of movement, an electricalkmeasurement shall be made to check interm
cts or open or short circuit. The duration of the measurement shall be the time needsd
sweep of the frequency range from one frequency extreme to the other. The meth
urement shall be specified in‘the detail specification.

Final Inspection

the test, the filters.shall be visually examined as specified in 7.2.1. There shall b

visible damage. When filters are tested as specified in 8.3.3, the requirements shall be s

in the

detail specification in terms of the method specified.

The mneasurements specified in the relevant specification shall then be made.

8.4

Shock

eads
nting

st in
ittent
d for
bd of

e no
tated

8.4.1

Pre-measurements

The measurements specified in the relevant specification shall be made.

8.4.2

Test method

The filters shall be subjected to Test Ea of IEC 60068-2-27 using the mounting method and the
severity specified in the detail specification.

8.4.3

Test conditions

The mounting method and the severity shall be specified in the detail specification.

The severities given in Table 17 are preferred.
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Pulse shape: half sine.

Table 17 — Preferred severity

Peak acceleration Corresponding duration Number of shocks in
of the pulse each direction

m/s? gn ms

150 15 6 3

2024

8.4.4— Finarinspection

After

the test, the filters shall be visually examined according to 7.2.1. There shall be)ne v

damgge. When filters are tested as specified in 8.4.3, the requirements shall bestated i

detai

8.5
8.5.1
This

8.5.2

| specification in terms of the method specified.

Container sealing
General

fest is applicable only if specified in the detail specification,

Test conditions

The flilters shall be subjected to either Test Qc or to TestQd of IEC 60068-2-17, as approp

Unle
empl

8.5.3

Durir

8.6
8.6.1

In o
termi
meas

8.6.2

bs otherwise specified in the detail specification,)Method 2 shall be used when Test
byed.

Requirements

g or after the test, as applicable, there shall be no evidence of leakage.

Charge and discharge
General

der to connect the, filter as a capacitor, as required for the test, each supply
nation shall be electrically connected to its corresponding output termination, an
urements made aeross the supply terminations.

Test circuits and wave forms

Suitgble testcircuits are shown in Figure 5 and Figure 6.

Metordriven

sible
n the

riate.
Qc is

input
i the

Charge switch
resistor i
o — |
]
|
_ { Discharge
Power supply unit Capacitor resistor
under test T
O

IEC

Figure 5 — Relay circuit
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The

- 57 —
Charge
m resistor
o InN| —
N
Discharge
Power supply unit Capacitor _| resistor
under test
O
Thyristor
firing
circuit
IEC

Figure 6 — Thyristor circuit

oltage and current waveforms across and through the filter. under test are approxim
as in|Figure 7.

ately
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A 1 U
o
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= 0,37
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Charge P Discharge
B Cycle o
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2
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o
[0}
2
©
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o
[0}
2
©
=
[$]
0
a
7, = charge time constant
74 = discharge time constant
Y

IEC
Figure 7 — Voltage and current waveforms

8.6.3 Information given in detail specification
The following irfformation shall be given in the detail specification:

a) the charge time constant arising from the internal resistance of the power supply, the
rgsistance of the charge circuit and the capacitance of the filter under test;

b) the:discharge time constant arising from the resistance of the discharge circuit and the
capacitance of the filter under test;

c) the voltage to be applied during the charge period if different from the rated voltage;

d) the number of cycles of the test;

e) the duration of the charge period;

f) the duration of the discharge period;

g) the repetition rate (cycles per second);

h) test temperature, if different from standard atmospheric conditions for testing.

8.6.4 Initial measurements

The capacitance shall be measured in accordance with 7.5.
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8.6.5

Test conditions

The filters shall be subjected to 10 000 cycles of charge and discharge at the rate of
approximately one operation per second.

Each cycle shall consist of charging and discharging the filter. For AC rated filters the test
voltage shall be

V2 x Ug

Each
value

or thg value required to limit the charge current to 1 A (or to the higher, current value
in the detail specification) whichever resistance value is the greater. (€is the capacitan

farad

Each
chan

If it is
filter,

8.6.6
The

Table 18.

R =(220 x 106)/Cc Q

s measured in 8.6.4.

filter shall be individually discharged through a resistor,of_such a value that the rsg
je of voltage (dU/d¢) shall not be less than 100 V/us or greater than 130 V/us.

the filter shall be discharged through a short cifcuit.

Final measurements and requirements

filter connected as a capacitor shall be measured and shall meet the requiremen

Table 18 — Measurements_and requirements after charge and discharge

filter shall be individually charged by applying the test voltage through a resistor with the

jiven
ce in

te of

impossible to achieve a discharge rate of 100 V/AJs because of internal resistance in the

ts of

:‘Tspection or Inspection or Requirement
easurement measuring method
Cap4citance 7.5 The difference between the capacitances measured finall
and in Initial measurements shall not exceed 10 %.
Insullation resistance 7.7 Greater than 50 % of the applicable limits of Table 8.
8.7 | Component solvent resistance
8.71 General

This test is applicable only if specified in the detail specification.

8.7.2

Initial measurements

The measurements specified in the relevant detail specification shall be made.
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8.7.3 Test description
The filters shall be subjected to Test XA of IEC 60068-2-45 with the following details:

a) solvent to be used: see 3.1.2 of IEC 60068-2-45:1980+AMD1:1993;
b) solvent temperature: 23 °C £ 5 °C;

c) conditioning: method 2 (without rubbing);

d) rubbing material: not applicable;

e) recovery time: 48 h unless otherwise stated in the detail specification.

8.7.4 Final measurements

The mmeasurements specified in the detail specification shall then be made and the.spe¢ified
requirements shall be met.
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A1

Annex A
(informative)

Calculation of leakage current

General

The leakage current of an electromagnetic interference suppression filter unit is a current
flowing to earth or to an extraneous conductive-part in a faultless circuit. This current can have

aoltihva oo an AN t _ocnaocin Ihe coricn dbyvtha e of aonaonitaera

a cafj

The |
in da
cann

The
capa
stagd

Othef
detemined according to the relevant standard (e.g. IEC 60990Y-

Atten
chan

A.2

Negl
prote

The lleakage current of 1-line filters is calculated as shown in the equation (A.1):

acithre-cempenent—especiallrcaused-by-theuseofcapacitors:
pakage current calculated according to this document is a theoretical value. Itsdeclarn

bt be specified, as it depends on many parameters.

alculation is made with rated values according to the following formulas of the four ty
Citor stages. In the case of more than one of these stages, the leakage currents of
are added up.

leakage currents such as touch currents and protective_conductor currents shg

tion is to spend to the calculated result by using_ ef<ceramic capacitors: There is a ty
je of capacitance as function of the voltage.

Calculation of leakage current forA1-line filters

pcting parasitic parameters of components and neglecting impedances of mains
ctive conductor results in the equivalent circuit given in Figure A.1.

P1 P2

T

O

r— IEC

Figure A.1 — Leakage current for 1-line filters

ation
asheets enables customers to compare filters. The real leakage current in any. application

pical
each

Il be

pical

and

Lg =21 fr-Ug - C,

where

Ik is the leakage current;

/R is the rated frequency;

Ur is the rated voltage;

Cs is the nominal capacitance to ground.

In case of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.

(A1)
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A.3 Calculation of leakage current for 2-line filters

Neglecting parasitic parameters of components and neglecting impedances of mains and
protective conductor results in the equivalent circuit given in Figure A.2.

P1 P2
O O ' O

16O -
o N:J I) N°2

IEC
Figure A.2 — Leakage current for 2-line filters

The leakage current of 2-line filters is calculated as shown in the equation (A.2):

g = 2T X fg X Ug X C, (A.2)
wherp
Ik is the leakage current;
/R is the rated frequency;
Ur is the rated voltage;
Cs is the nominal capacitance to ground.

In cape of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.

A.4 | Calculation of leakage current for 3-line filters

Negleécting parasitic_parameters of components, and impedances of mains and protgctive
condpctor, result in‘the equivalent circuit given in Figure A.3. The unbalance and the resulting
voltage Uyy between the star point and the protective conductor is crucial for the legkage

current in this-¢ase.
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Electromagnetic interference suppression filter unit

u1

O

Ol

ow
oS
\J/

<!>
> —i
3=

b
_1  (With connection; TN network)

} I
M (Without connection; TT network)

Figure A.3 — Leakage current for 3-line filters

Since EN 50160:2000-03 states that “AC values of the negative phase sequence compong
the gupply voltage shall be within the range 0 %, {0 )2 % of the positive phase sequ
component”, the leakage current is determined with a 2 % unbalance of the network.

IEC

nt of
ence
This

unbalance is achieved by raising a phase voltage.by 6 % with respect to the other two voltages.

For 3-line filters the leakage current results from:

0,06 - Ug - C;

Lg =2m- fp-Unu-C; =21 - f 3C. +C 2
1 2

wherp

Ik is the leakage curgent;

/R is the rated frequency;

Ur is the ratedwoltage from line to ground;

Unm| is the(tesulting voltage between star-point and ground,;

Cy is(the nominal capacitance between star-point and ground;

Cy is the nominal star-point capacitance

(A.3)

In case of a short-circuit instead of C, the leakage current can also be easily calculated by

setting C, = 10 F.

In case of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.
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A.5 Calculation of leakage current for 4-line filters

If parasitic parameters of components and impedances of mains, protective and N-type
conductors are neglected, this results in the diagram in Figure A.4 for typical circuits of
capacitors in electromagnetic interference suppression filter units. What is crucial for the
leakage current is the unbalance and the resulting voltage Uy, between the star point and the

protective conductor. The leakage current through a 4-line filter solely depends on the
unbalance of the load and the resulting voltage Uyyy-

Electromagnetic interference suppression filter unit

UrRm
—-——
O—5 Y 2
/

UL

SM

C!D
own
5 S
\/
°S

of

(With connection; TN network)

IEC

Figure A.4 — Leakage current for 4-line filters

For 4-line filters constructed.in,,compliance with this document a leakage current can be
calcylated according to the follewing equation:

Ik = 21 X fr X Uym X Gy (A.4)
wherp
Ik is the leakage current;
/R is the rated frequency;
Unm is 10 Volts;
Cy is the nominal capacitance between star-point and ground.

In case of using ceramic capacitors the calculated result shall be multiplied by factor 1,8.
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Annex B
(normative)

Sampling plan for safety requirements only

Table B.1 shows tests concerning safety requirements only.

Table B.1 — Tests concerning safety requirements only

Number of N issible
Number—ef-permissH
Groyp Subclauses and test ?gsetc;(rin:r;f non-conforming itemsg per
qualification®) qualification
Per group?) Total
7.2 Visual examinations 20/10/5
7.9 DC line resistance
7.3 Inductance
7.5 Capacitance
7.6 (alternative) Insertion loss (no load)
0 1/1/0
7.8 Voltage proof ©)
7.7 Insulation resistance
7.10 Discharge resistance 2
7.11  Capacitor discharge @ ™
Spares 5/3/2
7.2.4 Creepage distances and clearances
1A 4/2/1 n) 0 0
7.24 Solvent resistance of the marking'®)
7.12 Robustness of terminations
7.13 Resistance to soldering Heat 2
2 7.14.5 Cold 4/2/1 0 0
7.14.3 Dry Heat
7.15 Damp heatgsteady state
7.16 Temperature rise 9"
7.21.3 Endurance current ) 1 9)
3A 4/2/1 0 0
7.17 ~Current overload
7,19 Protective conductor resistance
7:20 Impulse voltage 9
3B| 4/2/1 0 0
7.21.4 Endurance — voltage line terminations/case @ 9)
7.20 Impulse voltage 9
3C 4/2/1 0 0
7.21.5 Endurance voltage between line terminations ) 9)
4 7.22 Passive flammability ©) see 7.22 0 0
5 7.23  Active flammability 9 see 7.23 0 0

NOTES: See end of Table B.2.

Table B.2 shows lot-by-lot test — safety tests only approval.
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Table B.2 — Lot-by-lot test — Safety tests only approval

Subclauses and test M Conditions of test M Sa;rir;zle Requirements "
Non destructive
7.2 Visual examination 100 % 1) Any marking on the filter shall be
legible and correct
7.8 Voltage proof . Method for test C: ¥) No permanent breakdown or
(Test A, Band C/) flashover

Notes to Table B.1 and Table B.2:

a)

flapplicable.

b)

flrequired in the detail specification.

) Ske 6.1 for the structural similarities which are necessary before filters may be qualified together.
The three numbers in each box of the table indicate in descending order the numbers applicable for
specimens within the following current limits:
<16 A
216 A...<80A
>80 A
urrent” in this context is the sum of the rated current(s) carried by the leads forthe individual phases, IN
cluded.

here a range is qualified which contains filters within more than one of theleurrent classifications listed
bove, the number of specimens selected shall be that for the classification jn which the majority of the
hlues in the range fall.

he whole sample with the exception of those specimens to be submiited to the tests of Groups 4 and 5 $hall
b subjected to the tests of Group 0 and then subdivided for the other groups.
he numbers in Group 0 exclude the numbers of specimens required for Groups 4 and 5.

9 Fpr filters with rated current > 0,5 A only.

e) br filters with rated current < 0,5 A.

f) Pe 7.21.6 for the option of combining the tests of Groups 3A and 3C.

9 he tests of this group or subgroup may be omitted if the capacitors in the filter across which the test
Itages will appear have been qualified to a-detailed specification under IEC 60384-14 and are also of the
nstruction where the capacitor element_is\séparately encapsulated, provided that the capacitors fulfil the

gquired creepage distance and clearance specified in Table 4 and Table 5.

o<+ ¢ M M HT - <0 <D 3

=

ause numbers of test and conditions/requirements refer to Clause 7.

ay be carried out as end-of-line.testing.

b be required in the deétail specification.

pmber of specimens/for temperature rise may be reduced to one if technically sensible and agreed with|the

Ci
M
) Blor C as applicable.
T
N
certification body.

m) ther calcutated value or measured on one specimen only.

°) lters ,equipped with thermocouples or without potting (when potting is an integral part of the filter) to be

edin Groups 1A-and 3A, may be omitted from \/nlfngn prnnf test to avoid flashover or breakdown

E

") Shmples'o be provided without potting or moulding.
F
u
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Annex C
(normative)

Test schedule for safety requirements only

Table C.1 shows a test schedule for safety requirements only.

Table C.1 — Test schedule for safety requirements only

Subclauses number

Conditions of test V)

Number of

Performance

and test ') specimens (n) requirements ')
and number of
non-conforming
items (¢)
Groujp 0 Non destructive See Table B.1
7.2 Visual examination No visible damage
Legible'marking and ap
specified in the detail
specification
7.9 DC line resistance or See detail specificatiop
voltage drop
7.3 Inductance Within specified tolerahce
7.5 Capacitance Within specified tolerapce
7.6 (alternate) Insertion Within specified tolerahce
loss (no load)
7.8 Voltage proof See detail specification for the No permanent breakdqwn
method or flashover
7.7 Insulation resistance See detail specification’for the As Table 8
method
7.10| Discharge resistance® | See detail specification for the Within specified tolerahces
method
7.11| Capacitor discharge® See 7.11.1
Group 1A Non_destructive See Table B.1
7.2.4] Creepage distances See Table 4 and Tablg 5
and clearances
7.24| Solvent resistance-of Recovery: 1 hto 26 h The marking shall rempin
the marking 2 legible
Final inspection and Visual examination No visible damage
measurements Marking legible



https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

— 68 —

IEC 60939-3:2024 © |IEC 2024

Subclauses number

and test 1)

Conditions of test V)

Number of
specimens (n)
and number of

non-conforming

Performance
requirements 1)

items (¢)
Group 2 Destructive See Table B.1
7.12  Robustness of Severity: see detail No visible damage
terminations specification
7.12.6 Resistance to No pre-drying
soldering heat 3 See detail specification for the
method
7.14.p—€otd
7.14.B Dry Heat
7.15| Damp heat, steady
state
7.15.B Test conditions Specify if applied voltage is
required. If so for half the
sample Uy applied, for other
half no voltage applied
Recovery 18 hto 26 h
7.15.4 Final inspection Visual examination No visible damage
Marking legible
Voltage proof at 66 % of value No permanent breakdgwn
in Table 10 or Table 11 or flashover
Insulation resistance = 3,5 MQ
DC resistance or voltage drop As in Group 0
Inductance Within specified tolerapce
Capacitance Within specified tolerahce
(alternate) Insertionloss (no As in 7.6
load)
Group 3A Destructive See Table B.1
7.16 | Temperature rise For filterswith rated current See 7.16
> 0,5°A
or See 7.21.7
7.21.3 Endurance, current For filters with rated current
<0,5A
Duration: 1 000 h
Current and temperature: see
7.21.3
7.17 | Current oyverioad 135 % of its rated current. See 7.17.3
Duration:
1 h for test currents up to
81 A and 2 h for test
currents >81 A
7.19 Resistance of See 7.19 for the method <0,1Q
protective conductor
Group 3B Destructive See Table B.1
7.20 Impulse voltage %) 3 impulses, full wave See 7.20.4
Crest voltage: see Table 1 and
Table 2
7.21.4 Endurance, voltage, Duration: 1 000 h See 7.21.7

line terminations to
case 3)4)

Voltage and temperature: see
7.21.4
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Subclauses number
and test 1)

Conditions of test V)

Number of
specimens (n)
and number of

non-conforming

Performance
requirements 1)

items (¢)
Group 3C Destructive See Table B.1
7.20 Impulse voltage %) 3 impulses, full wave See 7.20.4
Crest voltage: see Table 1 and
Table 2
7.21.5 Endurance, voltage, Duration: 1 000 h See 7.21.7
between line termina- Voltage and temperature: see
tions 4) 7.21.5
or
7.21.p Endurance, combined Duration: 1 000 h
voltage/current 2 4) Voltage, temperature and See 7.21.7
current: see 7.21.6
Group 3 Recovery: 1 hto 26 h See Table B.1
7.21.f Final inspection and Visual examination No Visjble damage
measurements for all
endurance tests Voltage proof at 66 % of value No permanent breakdgwn
in Table 10 or Table 11 or flashover
Insulation resistance = 3,5 MQ
DC line resistance or voltage As in Group 0
drop
Inductance Within specified tolerahces
Capacitance Within specified tolerahces
(alternate) Insertion loss (no As in 7.6
load)
Group 4 Destructive See Table B.1
7.22| Passive flammability 2 | If specified in the detail See 7.22
specification
Group 5 Destructive See Table B.1
7.23| Active flammability 2) If specifiéd)in the detail See 7.23

specification

") Slibclause numbers of test and-pérformance requirements refer to Clause 7.

2) If|required in the detail specification.

3) If|lapplicable.
4)

The tests of this group or subgroup may be omitted if the capacitors in the filter across which the test vol
wjll appear have_been qualified to a detailed specification under IEC 60384-14 and are also of the constry
where the capagcitor element is separately encapsulated, provided that the capacitors fulfil the req
cleepage distance and clearance specified in Table 4 and Table 5.

ages
ction
uired
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Annex D
(normative)

Circuit for the impulse voltage test

The test specified in 7.20 shall be carried out using the circuit of Figure D.1.

 }+—-o /o—-——: o
a Filter
U, Cr Rp Cp under Oscilloscope
test
N— CX
¢ . I4C
Key
Cr charging (or tank) capacitor
Cp the parallel capacitor
Cy the capacitance of the filter under test, measured at 1 kHz'across the terminals to which the impulses|are to
be applied, all other terminals being disconnected
Ry the loading resistor
Rg the series resistor, or charging resistor
Rp the parallel resistor, or discharging resistof
U, the direct voltage source
Figure'D.1 — Impulse voltage test circuit
Table D.1 — Values of Cx, CT’ RP’ Rs, CP
Cy C; Rp Rg Cp
*10 % 310 % 310 % *10 %
uF uF Q Q pF
Cy =0,0039 0,25 234 62 7 800
0,0039 < C, = 0,012 0,25 234 45 7 800
0,012 <C, 0,018 0,25 234 27 7 800
0,018 <Cy =0,027 0,25 234 27 -
0,027 <C, =0,039 20 3 25 3 300
0,039 <C, =0,056 20 3 13 3 300
0,056 < C, =0,082 20 3 9 3 300
0,082 <Cy,=0,12 20 3 7 3 300
0,12 <Cy,=0,18 20 3 5 3 300
Cy>0,18 20 3 3 3 300
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Before use, the functioning of the circuit shall be checked using test capacitors of Cy values

either 0,01 yF or 0,1 yF with a tolerance of £2 % and corresponding values for the other circuit
elements as given in Table D.1. The front time ¢, and time to half-value ¢4 shall be as indicated

in Table D.2.

Table D.2 - Values and tolerances of C,, ¢,, 74

Cy t 1y
2 % (0/+50) % (0/+50) %

pE ps s
0,01 1,7 46
0,1 1,6 47
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Annex E
(normative)

Circuit for the endurance test

The test specified in 7.21.4 and 7.21.5 shall be carried out with the circuit shown in Figure E.1.

C
Us o S
B
0 <
1,25 Ug AC
or o X
17U AC Filter
under
test
47 Q
Common o O

IEC
Figure E.1 — Endurance test circuit

Ug =|1,5 x Ug or 1 000 V R.M.S., whichever is_higher.

The part of the circuit for discharging the filter may be omitted if the switching between the two
supplies is arranged to take place at thé/zero voltage point on the sinusoidal wave.

Whex the discharging circuit is used, the switching shall be arranged in the following sequence
for eqich occasion when Ug RMS)is applied:

a) Spwitch from position A to position B. Time for switching and remaining on position B ig 4.

b) Spwitch from position B to position C. Time for switching and remaining on position Cis #,.
Tjme on positionC is 0,1 s.

c) S

S

d)

witch from’position C to position B. Time for switching and remaining on position B ig #5.

witch from position B to position A. Time for switching is #,.

For gny<ilter under test the following condition must be fulfilled:

1+t +t3+1,<30s.
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Annex F
(normative)

Declaration of design
(Confidential to the manufacturer and the certification body)

The purpose of this description is to register essential data and the basic design of the filters
for which approval is sought. The completed form shall be submitted to the relevant certification
body prior to any approval testings; its circulation to the other parties is left to the decision of
the manufacturer.

Charjges of the declared design are permitted only after notifying the certification body in writing.

In this case, the certifying body and the manufacturer shall agree upon necessary steps o be
taken.

Regigtration number:

(to be¢ allocated by the certifying body)
Applicant:

Manufacturer:

Manufacturing site:

Type designation:

a A~ W N =

Circuit diagram:

6 Identification of incorporated componentis:
6.1 Capacitor(s):

6.2 Choke(s):

6.3 Discharge resistor(s):

7 Identification of materials:
7.1 Case:

7.2 Lid:

7.3 Filler:

7.4 Terminal insulation; CTI

8 Construction details:

Location Date Name Signature
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Annex G
(informative)

Safety and performance tests qualification approval -
Assessment level DZ

Table G.1 shows a sampling plan — assessment level DZ.

Table G.1 — Sampling plan — Assessment level DZ

Number. ofJ
Number of specimens permissible n -
Gioup Subclauses and tests tested per conformigltems per
qualification 9 qualification {)
Dz
7.21 Visual examination
7.2.2 Dimensions (gauging)
7.9 DC line resistance or voltage drop
7.3 Inductance
7.5 Capacitance
) 36/16/9
0 7.6 (alternate) Insertion loss (no load) 0
7.8 Voltage proof !
7.7 Insulation resistance
7.10 Discharge resistance 2)
7.1 Capacitor discharge @)
Spares 8/3/2
7.2.3 Dimensions (detail)
7.2.4 Creepage distances(and clearances
1A |7.24 Solvent resistance of the marking °) 4/1/1 k) 0
8.7. Component splvent resistance ?)
8.2. Rapid thange of temperature
8.3 Vilration
1B |8.4 Shock 4/11
8.5 Container sealing ?)
1 8/2/2
44 Climatic sequence
7.12 Robustness of terminations
2 713 Resistance to soldering heat 2) 4/2/1 0
7.15 Damp heat, steady state
7.16 Temperature rise or ©)
3A 4/2/1 0
7.21.3 Endurance — current ' 9)
7.20 Impulse voltage !
3B 7.21.4 Endurance-voltage line 41211 0
terminations/case 9) )
7.20 Impulse voltage !
3¢ 7.21.5 Endurance — voltage between line 41211 0
terminations 9) 1)
4 8.6 Charge/discharge 1) 4/2/1 0
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d)

e)

f)

9)

h)

"Gurrent" in this context is the sum of the rated current(s) carried by the leads for the individual ph
Nlexcluded.

Where a range is qualified which contains filters within more than one of the current classifications listed a
the number of specimens selected shall be that fersthe classification in which the majority of the values
rgnge fall.

The numbers in Group 0 exclude the numbers of specimens required for Groups 7 and 8.

For filters with rated current > 0,5 A only.

For filters with rated current < 0,5 A.

See 7.21.6 for the option of comikining the tests of Groups 3A and 3C.

This test may be carried out on electrically defective filters or detached terminations provided they have red]
all the processing which.would be carried out on a completed filter. Group 0 or Group A tests are omittd
filters intended to be submitted to this test.

T
w
w,
di

E
S

hichever is required in the detail specification.
be 6.1 for the structural similarities which are necessary before filters may be’qualified together.
e three numbers in each box of the table indicate in descending order'the/numbers applicable for speci
thin the following current limits:
<16 A
216 A...<80A
>80 A

e tests of this group or subgroup may be omitted if the capacitors in the filter across which the test vol
Il appear have.béen qualified to a detailed specification under IEC 60384-14 and are also of the constry
here the capacitor element is separately encapsulated, provided that the capacitors fulfil the required creq
stance and clearance specified in Table 4 and Table 5.

ther caleulated value or measured on one specimen only.

bmples to be provided without potting or moulding.

Number of
Number of specimens permissible non-
Group Subclauses and tests tested per conforming items per
qualification 9 qualification 9
Dz
7.3 Inductance
5 7.5 Capacitance 4/2/1 0
7.6 (alternate) Insertion loss (no load)®)
7.17 Current overload
6 4/2/1 0
719 Resistance of protective conductor
7 7.22 Passive flammability ©) 4/2/1 0
8 8.1 Solderability 2) ") 4/2/1 ]
9 7.23 Active flammability ) 4/2/1 0
a) Iflapplicable.
b) If|required in the detail specification.

mens

Ases,

bove,
n the

eived
bd for

fages
ction
page

Filters equipped with thermocouples or without potting (when potting is an integral part of the filter) to be used

in

groups 1A and 3A, may be omitted from voltage proof test to avoid flashover or breakdown.
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Annex X
(informative)

Cross reference for references to the previous edition of this document

The drafting of this document has resulted in a new structure. Table X.1 indicates the new
clause and subclause numbers with respect to IEC 60939-3:2015 (15t edition).

Table X.1 — Reference to IEC 60939-3 for clause/subclause or annex

IEC 60939-3:2015 IEC 60939-3:—
15t edition 2"d edition
Notes
Clayse/Subclause or | Clause/Subclause or
Annex Annex
1 1 Scope and_ Obj_ect are merged into one in@ccordance with the
1.1 ISO/IEC Directives Part 2
1.2 2 In accordance with ISO/IEC Directives)Part 2
1.3 4.1 Transferred
1.4 3 In accordance with ISO/IEC Directives Part 2
1.5 4.3 In accordance with the €hange of clause numbers
1.6 4.4 In accordance with the. change of clause numbers
1.7 4.5 In accordance with the change of clause numbers
1.8 4.6 In accordarice with the change of clause numbers
1.9 4.7 In acceordance with the change of clause numbers
1.10 4.8 In aceordance with the change of clause numbers
2 5 In“accordance with the change of clause numbers
2.1 5.1 In accordance with the change of clause numbers
2.2 5.2 In accordance with the change of clause numbers
3 6 In accordance with the change of clause numbers
3.1 6.1 In accordance with the change of clause numbers
3.2 6.2 In accordance with the change of clause numbers
3.3 6.3 In accordance with the change of clause numbers
4 7 In accordance with the change of clause numbers
4.1 71 In accordance with the change of clause numbers
4.2 7.2 In accordance with the change of clause numbers
473 7.3 In accordance with the change of clause numbers
4.4 7.4 In accordance with the change of clause numbers
4.5 7.1.5 In accordance with the change of clause numbers
4.6 7.1.6 In accordance with the change of clause numbers
4.7 7.7 In accordance with the change of clause numbers
4.8 7.3 In accordance with the change of clause numbers
4.9 7.4 In accordance with the change of clause numbers
4.10 7.10 In accordance with the change of clause numbers
- 7.1 New
4.11 7.12 In accordance with the change of clause numbers
4.12 7.8 In accordance with the change of clause numbers
4.13 8.1 In accordance with the change of clause numbers
4.14 8.2 In accordance with the change of clause numbers
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IEC 60939-3:2015
15t edition

Clause/Subclause or

IEC 60939-3:—
2"d edition

Clause/Subclause or

Notes

Annex Annex
4.15 8.3 In accordance with the change of clause numbers
4.16 8.4 In accordance with the change of clause numbers
417 8.5 In accordance with the change of clause numbers
4.18 7.14 In accordance with the change of clause numbers
4.19 7.15 In accordance with the change of clause numbers
4.20 7.16 In accordance with the change of clause numbers
4.21 7.12 In accordance with the change of clause numbers
4.22 7.18 In accordance with the change of clause numbers
4.23 7.19 In accordance with the change of clause numbers
4.24 7.20 In accordance with the change of claus€-numbers
4.25 7.21 In accordance with the change of clause numbers
4.26 8.6 In accordance with the changecoftlause numbers
4.27 7.22 In accordance with the change-of clause numbers
4.28 7.23 In accordance with the €hange of clause numbers
4.29 7.24 In accordance with the change of clause numbers
4.30 8.7 In accordancewith the change of clause numbers

Table 3

Table 4 Annex B Tables transferred to Annex B

Annex B Annex C In aceordance with the change of annex numbers

Annex C Annex D In*accordance with the change of annex numbers

Annex D Annex E In accordance with the change of annex numbers

Annex E Annex F In accordance with the change of annex numbers

Annex F Annex.G In accordance with the change of annex numbers

Ctause 2
Annex P or Depending on applicability.
Bibiography
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Table X.2 indicates the new figure and table numbers with respect to IEC 60939-3:2015 (15t

edition).

Table X.2 — Reference to IEC 60939-3 for Figures/Tables

IEC 60939-3:2015 IEC 60939-3:—
15t edition 2"9 edition Notes
Figure/Table Figure/Table
Figure 1 to Figure A.4 | Figure 1 to Figure A.4 | No change
Figure C.1 Figure D.1 In accordance with the change of clause numbers
Figure D.1 Figure E.1 In accordance with the change of clause numbers
Taple 1 to Table 2 Table 1 to Table 2 No change
Table 3 and Table B.1 and
Transferred to Annex B
Table 4 Table B.2
Table 5 to Table 15 Table 3 to Table 13 In accordance with the change of clause humbers
Table 16 Table 17 In accordance with the change of ¢lause numbers
Table 17 Table 14 In accordance with the change'oficlause numbers
Table 18 Table 15 In accordance with the change of clause numbers
Table 19 Table 18 In accordance with the\change of clause numbers
Table 19 Table 16 In accordance with the change of clause numbers
Table B.1 Table B.1 No change
Table C.1 Table D.1 In accordance with the change of clause numbers
Table C.2 Table D.2 In accordance with the change of clause numbers
Table F.1 Table G.1 Iniaceordance with the change of clause numbers
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AVANT-PROPOS

1) LalCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatigh-comjposée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC, axpour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans.les domaings de
I'é|ectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessiblesyau“public (PAS)
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I’édition
précédente:

a) d

es articles ont été séparés pour les essais de sécurité et de performances;

b) une note est ajoutée en ce qui concerne l'utilisation de plusieurs condensateurs de classe X

q

ui relient en pont une isolation principale dans les filtres triphasés;

c) des caractéristiques et conditions de remplacement des condensateurs de classe X et de
classe Y sont maintenant décrites dans un paragraphe 4.1 différent;

d) des tableaux de lignes de fuite et de distances d’isolement sont mis a jour et sont conformes

aux derniéres éditions de I'l|EC 60938-2 et de I'|EC 60664-1;

e) ld mesurage de la tension pour les mesurages de 'inductance est admis (7.3);

f) dps exigences sont ajoutées pour le marquage selon I'énergie restante~aprgs la
dgconnexion;

g) g contenu de CTL DSH 2044:2016 est ajouté pour I’essai de température desfiltres |[EC;

h) uhe note est ajoutée par rapport aux spécimens de I'échauffement exigé-pour les essdis de
securité;

i) I'index des condensateurs a I’Annexe A est modifié pour éviter la_€onfusion entre le nom de
I'index et la classe du condensateur;

j) dpes essais sont déplacés du groupe 1A au groupe 2. Les échantillons du groupe 1A ddivent
nlaintenant étre soumis sans empotage;

k) tqutes les parties du document ont été révisées sup la base des directives ISOJIEC,
partie 2:2021, et de [I’harmonisation avec d’autrés types de documents simi:Iires.
L|Annexe X contient toutes les références croisées des modifications dans les numéros
d|articles/paragraphes.

Le texte de cette Norme internationale est issurdés documents suivants:

Projet Rapport de vote
40/3102/FDIS 40/3118/RVD

Le ripport de vote indiqué dans-le tableau ci-dessus donne toute information sur le vote ayant

abou

Lala

Ced
direc
WWW
I'lEC

i @ son approbation.
hgue employée pour I'élaboration de cette Norme internationale est I'anglais.

bcument a_éte'rédigé selon les directives ISO/IEC, Partie 2, il a été développé selo
tives ISOMIEC, Partie 1 et les directives ISO/IEC, Supplément IEC, disponibles

iec.ch/imembers_experts/refdocs.. Les principaux types de documents développé
sont décrits plus en détail sous www.iec.ch/publications.

n les
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5 par

Une Tliste de foutes les parties de la serie IEC 60939, publiees sous le titre general Filtres
passifs d’antiparasitage, se trouve sur le site web de I'lEC

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité
indiquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives a la
publication recherchée. A cette date, le document sera

e reconduit

e supprimeé, ou

e réviseé.
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Partie 3: Filtres passifs pour lesquels des essais de sécurité
sont appropriés

1 Domaine d’application

Lap

2024

auxJ
par des sources électromagnétiques.

Les filtres a voie unique et a voies multiples a l'intérieur d’'une enveloppe, ol;'montés su
cartel de circuit imprimé qui forme une entité compacte, font partie du domaine d’applicatiq
prése¢nt document.

Les
cons

fFiltres constitués d’éléments capacitifs dans lesquels l'inductance est inhérente

filtreg constitués d’éléments inductifs dans lesquels la capacite €st inhérente a la constru

du fil
fabri

ktre font également partie du domaine d’application du‘présent document. Il appartie
ant d’indiquer si un composant donné doit étre .congu comme un condensateur

indugtance ou un filtre. Les filtres peuvent également inclure d’autres composants tels que

résis

ances et/ou des varistances ou des composants similaires.

Le pnésent document s’applique aux filtres passifs d’antiparasitage pour lesquels des essa3

sécu

ité sont appropriés. Ceci implique que es-iltres spécifiés selon le présent document

soit gonnectés a des réseaux d’alimentation“(lorsque la conformité aux essais obligatoir
Tablgau B.1 est nécessaire), soit utilisés,;dans d’autres positions de circuit dans lesquell

spéc

fication de I'équipement précise-que certains ou tous ces essais de sécurité sont ex

Le présent document s’applique- & des filtres passifs qui sont connectés a un ré
d’alimentation en courant alternatif ou a une autre alimentation (en courant continu o
courant alternatif) dont la tension nominale ne dépasse pas 1 000 V en courant alterng

dont

la fréquence nominale ' ne dépasse pas 400 Hz, ou dont la tension nominale ne dép

pas 1 500 V en courantycontinu.

NOTE

Pour les applications en courant alternatif, '|EC 60384-14 s’applique aux condensateurs qui sont con

au régeau d’alimefntation en courant alternatif dont la fréquence nominale ne dépasse pas 100 Hz.

Le pi
les fi
couv

tressconnectés par cordon, ni les filtres enfichables directement. Ces autres filtres s

ésente partie de I'lEC 60939 couvre les filtres passifs utilisés pour atténuer les siginaux
réquences radioélectriques indésirables (par exemple, le bruit ou le brouillage).genérés

" une
n du

a la

ruction du filtre font partie du domaine d’application du présent document. De méme, les

ction
nt au

une
b des

is de
sont
s du
es la
geés.

seau
u en
tif et
asse

ectés

ésentsdocument couvre les filtres d’appareil, mais ne couvre pas les filtres d’installation,

eront

pris/par une autre spécification intermédiaire.

2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniere édition du document de
référence s’applique (y compris les éventuels amendements).

IEC 60060-1:2010, Techniques des essais a haute tension — Partie 1: Définitions et exigences
générales

IEC 60062:2016, Codes de marquage des résistances et des condensateurs
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IEC 60068-1:2013, Essais d’environnement — Partie 1: Généralités et lignes directrices
IEC 60068-2-1:2007, Essais d’environnement — Partie 2-1: Essais — Essai A: Froid
IEC 60068-2-2:2007, Essais d’environnement — Partie 2-2: Essais — Essai B: Chaleur séche

IEC 60068-2-6:2007, Essais d’environnement — Partie 2-6: Essais — Essai Fc: Vibrations
(sinusoidales)

IEC 60068-2-14:2023, Essais d’environnement — Partie 2-14: Essais — Essai N: Variation de
tempgrature

IEC $0068-2-17:2023, Essais d’environnement — Partie 2-17: Essais — Essai Q: Etanchéilé

IEC 60068-2-20:2021, Essais d’environnement — Partie 2-20: Essais — Essais Ta el Th:
Méthpdes d’essai de la brasabilité et de la résistance a la chaleur de brasage'des dispositifs a
broches

IEC 60068-2-21:2021, Essais d’environnement — Partie 2-21: Essais ™ Essai U: Robustesse
des gorties et des dispositifs de montage incorporés

IEC 60068-2-30:2005, Essais d’environnement — Partie 2-30: Essais — Essai Db: Essai cydlique
de chaleur humide (cycle de 12 h + 12 h)

IEC 60068-2-45:1980, Essais fondamentaux climatiques et de robustesse mécaniqlie —
Partige 2-45: Essais — Essai XA et guide: Immersioh.dans les solvants de nettoyage

IEC 60068-2-78:2012, Essais d’environnement — Partie 2-78: Essais — Essai Cab: Chjaleur
humife, essai continu

IEC ©60384-14:2023, Condensateurs, fixes utilisés dans les équipements électroniques —
Partig 14: Spécification intermédiaire — Condensateurs fixes pour la suppression| des
interférences électromagnétiques et la connexion au réseau d’alimentation

IEC 60664-1:2020, Coordination de Iisolement des matériels dans les réseaux d’éngrgie
électlique a basse tensien — Partie 1: Principes, exigences et essais

IEC §0695-11-5:2046, Essais relatifs aux risques du feu — Partie 11-5: Flammes d’esgai —
Méthpde d’essai-au brdleur-aiguille — Appareillage, dispositif d’essai de vérification et l|gnes
direcfrices

IEC 60695-11-
Méthbdesd-es

10:2013, Essais relatifs aux risques du feu — Partie 11-10: Flammes d’esjsai —

at vnptinaln A A flampmn A~ BN 1A/
Ct—v CroCarC—arTa—rarmriC— G C—oo—vY

IEC 60938-1:2021, Inductances fixes d’antiparasitage — Partie 1: Spécification générique

IEC 60938-2:2021, Inductances fixes d’antiparasitage — Partie 2: Spécification intermédiaire
sur les bobines d’arrét pour ligne électrique

IEC 60940:2015, Guide d’emploi des condensateurs, résistances, inductances et filtres
complets d’antiparasitage

CISPR 17:2011, Méthodes de mesure des caractéristiques d’antiparasitage des dispositifs de
filtrage CEM passifs


https://iecnorm.com/api/?name=4a7135dce0ca58dcb3575852007b4cd1

-92 - IEC 60939-3:2024 © |IEC 2024

3 Termes et définitions
Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

L'ISO et I'l[EC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e |SO Online browsing platform: disponible a I’adresse https://www.iso.org/obp

3.1
condensateur de classe X
unité RC de classe X

condensateur ou unité RC d’un type approprié pour étre utilisé dans des situations of une
défaillance du condensateur n’entraine pas de risque de choc électrique, mais’ peut étre a
I’origjne d’un incendie

Note 1 a I'article: Voir 4.1.2 pour plus d’informations.

3.2
condensateur de classe Y
unitd RC de classe Y

condensateur ou unité RC d’un type approprié pour étre utilisé dans des situations of une
défaillance du condensateur peut entrainer un risque de choc électrique

Note 1 a I'article: Voir 4.1.3 pour plus d’informations.

3.3
inductance de terre
indugtance qui forme une partie de la brochg{de mise a la terre d’un filtre

3.4

type
ensemble de composants de conception identique et dont la similarité des techniqugs de
fabri¢ation permet leur regroupement soit en vue de procéder a une homologation, soit dgns le
cadre¢ d’'un contrdle de la cafiformité de la qualité, et faisant généralement I'objet d’une geule
spécification particuliere

Note 1 a l'article: Les composants décrits dans plusieurs spécifications particuliéres peuvent, dans certaings cas,
étre cpnsidérés comme appartenant au méme type et peuvent, de ce fait, étre regroupés en vue de leur homologation
et des|contréles de eonformité de la qualité.

3.5
modele
subd|vision d’un type, généralement fondée sur des facteurs dimensionnels

Note 1 a I'article: Un modeéle peut inclure plusieurs variantes, généralement d’ordre mécanique.

3.6

filtre d’antiparasitage

filtre d’antiparasitage

ensemble de piéces et d’éléments inductifs, capacitifs et résistifs a utiliser en vue de la
réduction des perturbations électromagnétiques provoquées par les équipements électriques
ou électroniques, ou d’autres sources

3.7

filtre de réseau d’alimentation en courant alternatif

filtre passif congu essentiellement pour fonctionner sous des tensions alternatives délivrées par
le réseau d’alimentation
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3.8
filtre en courant continu
filtre passif congu essentiellement pour fonctionner avec une alimentation continue

Note 1 a larticle: Des filtres en courant continu types sont les filtres photovoltaiques utilisés avec des
onduleurs/convertisseurs, etc., placés entre le panneau et le convertisseur ou des filtres de lignes de
télécommunication d’alimentation continue.

3.9

filtre d’appareil

filtre destiné a étre installé en usine comme un composant d’appareil ou d’équipement
d’utilisation finale connecté a (ou alimenté par) des circuits de branchement du systéme de

cablgge d’'un batiment

Note 1 a I'article: Cette catégorie comprend les filtres installés dans du matériel médical et dentaire, dgns du
matériel de bureau, dans des équipements d’entreprise, dans des équipements informatiques et dansides appareils
électrgdomestiques tels que des mixeurs, des aspirateurs, des outils a main, etc.

3.10
filtrel connecté par cordon
filtre |équipé d’un cordon d’alimentation comportant une fiche pouraccorder le filtre § une
embase de circuit de branchement

Note 1 a l'article: |l est également équipé d’une ou de deux fiches pour distribuer la tension filtrée a une gharge
externe (appareil ou autre équipement).

Note 4 a l'article: Les filtres connectés par cordon ne sont pas couyerts par le présent document, voir I'Article 1.

3.1
filtre| enfichable directement
filtre |equipé de lames ou de broches au niveau du’corps du filtre qui se branchent directegment
dans{une embase de circuit de branchement

Note 1 a l'article: Il est également équipé d’une>ou de deux fiches pour distribuer la tension filtrée a une gharge
externe (appareil ou autre équipement).

Note g4 a I'article: Les filtres enfichables directement ne sont pas couverts par le présent document, voir I’'Arfficle 1.

3.12
filtre|d’installation
filtre |qui fait partie des_ Circuits de service, d’alimentation ou de branchement du systeme de
cabldge d’'un batiment

Note 1 a l'article: Les\filtres d’installation ne sont pas couverts par le présent document, voir I'Article 1.

3.13
tensjon assignée
Ur

tensibpr~—de fonctionnement aofficace mavimale 3 la fracaiianca accianda tensioh de
oHH—ae—ehRctHoRhemeht—eHHeace—mhabdRare—a—ra—Heqguehce—assSighes S1E-

fonctionnement continue maximale qui peut étre appliquée en permanence aux sorties du filtre
a toute température comprise entre les températures minimale et maximale de catégorie

Note 1 a I'article: Un filtre qui ne convient pas pour la méme tension phase-phase et phase-terre doit étre marqué
avec une barre oblique, par exemple, 300/520 V en courant alternatif.

Note 2 a l'article: Lorsque cela est nécessaire pour plus de clarté, il convient d’indiquer la nature de la tension
assignée, par exemple, Uy en courant alternatif ou Uy en courant continu.

Note 3 a l'article: Les filtres peuvent avoir plusieurs valeurs de tension assignée ou une plage de tensions
assignées.
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3.14

tension de service

U

valeur la plus élevée de la tension efficace en courant alternatif a la fréquence assignée ou de
la tension en courant continu qui peut apparaitre a travers n’importe quelle isolation lorsque
I’équipement est alimenté a la tension assignée

3.15

fréquence assignée

fréquence maximale a laquelle la tension alternative de fonctionnement maximale peut étre
appliquée aux sorties du filtre

3.16
température minimale de catégorie
tempgrature ambiante minimale pour laquelle le filtre a été congu en vue d’un fenctionnegment
contipu

3.17
tempgérature maximale de catégorie
tempgrature ambiante maximale pour laquelle le filtre a été congu en\vue d’un fonctionngment
contipu

3.18
température assignée
tempgrature ambiante maximale a laquelle un filtre peutdransporter son courant assigné

3.19
courpnt assigné
courant de fonctionnement efficace maximal.a.ffavers les bornes des filtres d’entrée et de gortie
a la fréquence assignée ou courant assigheé continu maximal permettant le fonctionngment
contihu du filtre a la température assigné€e, fixé par le fabricant pour 'une des conditions
suivgntes ou les deux:

a) ajrlibre (/Irp);

b) cpmportant un dissipateur'thermique spécifié (Ixy)

3.20
capacité nominale
CN
valedr de capacité:effective qui résulte de la combinaison des éléments capacitifs du filtre|pour
lesqyels un filtre€ a été congu et qui peut étre indiquée sur celui-ci

3.21
indugtance nominale
Ly

valeur d’inductance pour laquelle I'inductance a été congue et qui peut étre indiquée sur le
composant

3.22

perte d’insertion

rapport de la tension avant et aprés l'insertion du filtre dans le circuit comme cela est mesuré
aux sorties avec un circuit d’essai, soit symétrique, soit asymétrique

Note 1 a larticle: Elle est normalement exprimée en décibels, lorsque la perte d’insertion est de 20 fois le
logarithme en base 10 de ce rapport.
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3.22.1

circuit d’essai asymétrique (mode commun)

circuit d’essai dans lequel le filtre en essai est connecté comme un réseau a trois bornes, dont
une borne est reliée a la terre

Note 1 a I'article: Le signal est appliqué entre la borne d’entrée et la terre, et la sortie est mesurée entre la borne
de sortie et la terre. Il existe une connexion (de terre) commune entre le générateur, le filtre et le récepteur (voir la
Figure 1).

3.22.2
circuit d’essai symétrique (mode différentiel)
circuit d’essai dans lequel le filtre en essai est connecté comme un réseau a 4 bornes

Note 1 a I'article: Le signal d’essai est appliqué aux deux bornes d’entrée symétriquement par rapport.a. lalterre,
c’est-3-dire avec une amplitude égale, mais de phase opposée aux deux bornes (voir la Figure 1).N\Ea sorfie est
mesurge entre les deux autres bornes.

Note 4 a l'article: Il est habituel de réaliser les essais symétriques a I'aide d’un générateurjasymétrique gt d’un
récepfeur avec des transformateurs asymétriques-symétriques appropriés reliés entre eux et le'filtre en essai

Filtre Filtre
en ~ efy
~ essai essali
i
Circuit d'essai asymétrique Circuit d'essai symétrique

IEC
Figure 1 — Circuits d’essaj. symétrique et asymétrique

3.23
dommage visible
dommage visible qui réduit I'aptitude_du filtre a 'usage pour lequel il a été prévu

3.24
inflammabilité passive
aptityde d’un filtre a brdler'avec une flamme par suite de I'application d’'une source de chpleur
externne

3.25
inflammabilité-active
aptityde d’unTfiltre a brdler avec une flamme par suite d’'une charge électrique

3.26
résidtance de conducteur de protection
résistance entre la borne de terre ou le contact de terre et les parties métalliques reliées a la
terre

Note 1 a I'article: La connexion entre la borne de terre ou le contact de terre et les parties métalliques reliées a la
terre doit présenter une faible résistance.

Les parties métalliques accessibles qui peuvent étre mises sous tension en cas de défaut d’isolement doivent étre
connectées de maniéere fiable et permanente a une borne de terre a I'intérieur de I’appareil ou au contact de terre de
la prise de I'appareil.

Les bornes de terre et les contacts de terre ne doivent pas étre connectés a la borne neutre.

Note 2 a I'article: Dans certains pays, le terme "continuité de la terre" est utilisé a la place de "résistance de
conducteur de protection”.
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3.27

courant de fuite

Ik

courant a la fréquence nominale qui s’écoule vers la terre ou vers un élément conducteur
étranger dans un circuit sans défaut

Note 1 a I'article: Ce courant peut posséder une composante capacitive, particulierement provoquée par I'utilisation
des condensateurs.

Il s’agit d’'une valeur calculée de maniere théorique pour des indications uniformes, comme dans les catalogues. Le
calcul est fondé sur les dispositions détaillées a I’Annexe A.

Le courant de fuite réel ne peut pas étre indiqué dans le cas individuel, car il dépend de I'application finale et des
conditfons de Tigne.

Note 4 a I'article: D’autres courants de fuite tels que les courants de contact et les courants dans le conductgur de
protedtion doivent étre déterminés, conformément a la norme applicable (par exemple, 'l|EC 60990).

3.28
filtrelde boitier fermé
filtre |considéré comme fermé lorsque son boitier (qu’il soit en métal,_en’ plastique oy une
combinaison des deux) n’a pas de fentes de ventilation

4 Exigences générales

4.1 Classification et utilisation des condensateurs declasses X et Y
4.1.1 Généralités

L'IEQ 60940 donne des recommandations supplémentaires sur I'application des condensateurs
qui re¢lient en pont une isolation fonctionnelle, principale, supplémentaire, double et renfofcée.

4.1.2 Condensateurs de classe X

Les ¢ondensateurs de classe X sont divisés en deux sous-classes (voir le Tableau 1) selon la
tensipn de créte des chocs superpasée a la tension d’alimentation a laquelle ils peuventi étre
sounyis en service. De tels chocs.petvent étre engendrés par la foudre qui tombe sur des lignes
extérieures, par des commutations dans des équipements du voisinage ou par| des
commutations dans I'équipement dans lequel le condensateur est utilisé.
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Tableau 1 — Classification des condensateurs de classe X

Sous- Tension de choc

cl

Application avant I’essai d’endurance

Tension de choc de créte U, appliquée

asse de créte en service
Cys10uF Cy> 1,0 pF

X1 >2,5 kV Application pour 4 kV 4
<4,0 kV CN

10°F

tension

impulsions de haute Up =——= en kV

X2 <2,5 kV Usage général 2,5 kV 2,5

L = r=y

" CN
108 F

kV

NOT]
0,5

NOT]
d’ali

NOT]
cont
et d
forte]

E 1 Le facteur utilisé pour la réduction de U, pour des valeurs de capacité supérieures a A,0quF main
CNUP2 constante pour ces valeurs de capacité; Cy est exprimé en F.

E 2 L’IEC 60664-1 donne les catégories de surtension liées a une tension de choc.assignée et a une ter
nentation assignée.

E 3 Pourles applications industrielles exigeantes avec des impulsions de hautg“tension et/ou une utilis
nue (24 h/j/plusieurs années) en fonctionnement monophasé a travers la ligne qui exige une stabilité él
ns les filtres triphasés a travers la ligne construits sur la base de trois condensateurs de classe X,
ment recommandé d’utiliser les condensateurs de classe X1 au lieu deS,condensateurs de classe X2.

tient

sion

htion
bvée
| est

Rem

°
o

41.3

Les g
cela

blacements admis entre les classes de condehsateurs:

asse Y2 ou Y1 de tension assignée Ug.€gale ou supérieure.

s condensateurs de classe X1 peuvent étre remplacés par 2 condensateurs de class
N série qui ont une tension assignée Ui égale ou supérieure.

bs condensateurs de classe X2 peuvent étre remplacés par des condensateur|
asse X1 ou Y2 ou Y1 de-tension assignée Ur égale ou supérieure.

Condensateurs.de classe Y

ondensateurs de'classe Y sont encore divisés en trois sous-classes Y1, Y2, et Y4, co
bst présenté dans le Tableau 2.

SOURCE™IEC 60384-14:2023, 3.2.1 et Tabldau 1

bs condensateurs de classe X1 peuvent étre remplacés par des condensateurs de

e X2

mme
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Tableau 2 — Classification des condensateurs de classe Y

. Tension de choc de créte Up
Sous- ye . Plage de tensions . , .
Type d’isolation en pont L appliquée avant I’essai
classe assignées d’endurance
Y1 Double isolation ou isolation <500 V 8,0 kV
renforcée
Y2 Isolation principale ou isolation >150 V Cys10uF Cy> 1,0 pF
supplémentaire <500 V
5 kV
Up = kv
CN
V 10 F
a4 Isolatl'on prln_(:lpale ou isolation <150 V 2.5 kV
supplémentaire

NOTE 1 Les définitions d’isolation principale, supplémentaire, double et renforcée sont, l[données fans
I'IECQ 61140.

NOTE 2 Le facteur utilisé pour la réduction de U, pour des valeurs de capacité supérigures a 1,0 yF maintient
0,5 CNUP2 constante pour ces valeurs de capacité; Cy est exprimé en F.

NOTE 3 L’IEC 60664-1 donne les catégories de surtension liées a une tension deJchoc assignée et a une tersion
d’alimentation assignée.

SOURCE: IEC 60384-14:2023, 3.2.2 et Tablgau 2

Remplacements admis entre les classes de condensatéurs:

dgs condensateurs de classe Y2 peuvent*étre remplacés par des condensateurs de
classe Y1 de tension assignée Uy égale ol supérieure;

s condensateurs de classe Y1 peuvent étre remplacés par deux condensateurs de
asse Y2 en série de méme tension<@assignée et de méme valeur de capacité nominale;

.
@D

c
e dpux condensateurs de classe X(&n série peuvent relier en pont une isolation principalg s’ils
opt les mémes classe et soustclasse, ainsi que la méme tension assignée;

N condensateur de classe\Y peut relier en pont une isolation principale. Un condenspteur
b classe Y peut relier en“pont une isolation supplémentaire. Si les isolations principale et
Ipplémentaire combinees sont reliées en pont par deux condensateurs ou plus de
asse Y2 ou Y4 _én)série, elles doivent avoir les mémes classe et sous-classe, la mméme
nsion assignée_et la méme valeur de capacité nominale;

O nw Qo C

—
far)

e dpns les applications en courant alternatif, les condensateurs de classe Y peuveni étre

remplacés™par deux condensateurs de classe X connectés en série, a condition qlie la

tansion-tlr des condensateurs de classe X ne soit pas inférieure a la tension [, du

cpndensateur de classe Y et que le filtre supporte la tension de tenue spécifiée au 7.8. Pans
Id cas ou un condensateur de classe Y1 est remplacé, les condensateurs de clagse X
doivent étre des condensateurs de classe X1;

e dans les applications en courant alternatif triphasé, il est admis que les condensateurs de
classe X connectés en étoile entre les phases et reliés a partir de la connexion interne en
étoile a la terre avec le condensateur de classe X, relient en pont I'isolation principale si le
filtre résiste a la tension de tenue spécifiée au 7.8;

e dans les filtres en courant continu d’'une tension continue assignée inférieure ou égale a
150V, un condensateur de classe Y2 et un condensateur de classe Y4 peuvent étre
remplacés par un condensateur de classe X d’'une tension continue assignée supérieure ou
égale a 250 V.
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4.2 Informations a indiquer dans une spécification particuliére
4.2.1 Généralités

Les spécifications particuliéres doivent étre dérivées de la spécification particuliére-cadre
applicable.

Les spécifications particulieres ne doivent pas indiquer d’exigences inférieures a celles du
présent document ou de la spécification particuliére-cadre. Lorsque des exigences plus strictes
sont incluses, elles doivent figurer dans la spécification particuliere et étre indiquées dans les
programmes d’essai, par exemple, par un astérisque.

Les iLformations indiquées du 4.2.4 au 4.3.6 doivent étre données dans chaque spécification
parti¢uliere et les valeurs citées doivent de préférence étre choisies dans I'article approprfié du
présé¢nt document.

4.2.2 Dessin d’encombrement et dimensions

Les dimensions et leurs tolérances associées, qui affectent I'interchangeabilité et le montage,
doivgnt étre données dans la spécification particuliere. Toutes(les dimensions doivent de
préférence étre indiquées en millimétres.

Une feprésentation du filtre doit étre incluse pour I'identifier facilement etle comparer a d’a’EAtres.

Normalement, les valeurs numériques doivent étre indiquées pour la longueur, la largeur|et la
taille|du corps et I’entraxe des connexions de sortie, ou,our les types cylindriques, le diameétre
du cgrps et la longueur et le diamétre des sorties. Si‘nécessaire, lorsqu’une gamme de fliltres
est qouverte par une seule spécification particuliére, les dimensions et leurs tolérgnces
assogiées doivent étre placées dans un tableau,sous le dessin.

En oltre, la spécification particuliére doit indiquer toute autre information sur les dimengions
qui permet de décrire I'encombrement du filtre.

Les informations données au 4.2.2 peuvent, pour des raisons pratiques, étre présentées|sous
forme de tableau.

4.2.3 Montage

La spécification particuliere doit indiquer la méthode de montage recommandée pour une
utilisation normale etla méthode obligatoire pour I'application des essais de vibrationg, de
secolisses, de chacset d’endurance. La conception du filtre peut étre telle que des dissipateurs
thermiques ou des 'supports de montage spéciaux sont exigés dans son utilisation. Dans cqg cas,
la spgécification particuliére doit décrire les supports de montage. Ces derniers doiven{ étre
utilisgs lors—des essais de vibrations, de secousses ou de chocs. Le dissipateur thermique
spécifié doit étre utilisé lors de I’essai d’endurance. Si des recommandations de montage|pour
une |utiisation "normale" sont établies, elles doivent étre incluses dans la spécification
particuliere au paragraphe "Informations compleémeniaires (non prises en consideration pour
les inspections)". Si des recommandations sont incluses, un avertissement peut indiquer que
les performances complétes des vibrations, des secousses et des chocs peuvent ne pas étre
disponibles si des méthodes de montage autres que celles indiquées dans la spécification
particuliere sont utilisées.
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4 Valeurs assignées et caractéristiques

4.1 Unités, symboles et terminologie

2024

Les unités, symboles graphiques et symboles littéraux, ainsi que la terminologie doivent, dans
la mesure du possible, étre tirés des publications suivantes:

Lorsque daufres rubriques sont exigees, elles doivent etre etablies contormement

prin
4.2,

Les

4.2,

D’au

spé

4.3

4.3.1 Généralités

La spécification intermédiaire doit indiquer les critéres d’identification et les autres informa
a présenter sur les filtres et ’emballage.

4.3.2 Codage

Lorsque le codage est utilisé pour«la’tolérance ou la date de fabrication, la méthode doi

cho

4.3.3 Informations détaillées relatives au marquage

Les
I'im

IEC 60027-1;
série IEC 60050;
ISO 80000-1

cjpes énoncés dans les publications référencées ci-dessus.

4.2 Généralités

Al.3 Caractéristiques particuliéres

res caractéristiques peuvent étre énumérées, lorsqu’elles(sont jugées nécessaires,
cifier correctement le filtre a des fins de conception ou d’application.

Marquage

igie parmi celles qui figurent'dans I'lEC 60062.

informations fourhies par le marquage sont normalement choisies dans la liste suiv
portance relative_de chaque élément est indiquée par sa position dans la liste:

responsable du produit peut étre identifiée;

Ig désignation de type du fabricant ou la désignation du type donnée dans la spécific

aux

aleurs assignées et caractéristiques doivent étre conformes aux articles correspondants
du présent document.

pour

tions

étre

ante;

Id nom ou la,marque du fabricant, ou tout autre marquage descriptif par lequel I'organisfation

ation

particuliere;

la marque d’approbation reconnue;

la tension assignée et la fréquence nominale;
I'identification des sorties et/ou le schéma de circuit;
le courant assigné;

la température assignée;

la catégorie climatique;

I’année et le mois (ou la semaine) de fabrication (si I'indication est un code, il doit s’agir du

code indiqué dans I'lEC 60062);

une indication de danger si le courant de fuite calculé selon I’Annexe A est >3,5 mA;
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k)

une indication de danger si le filtre n'est pas destiné a une application intégrée et la
température a la surface du boitier est supérieure a 70 °C (métal) ou 85 °C (plastique).

Le symbole & (60417-5041:2002-10) doit étre utilisé;

une indication de danger — avertissement, possibilité de choc électrique - pour la décharge
de condensateur (7.11);

Le symbole (60417-6042:2002-10) doit étre utilisé;

m) la référence a la spécification particuliére.

4.3.4 Marquage des filtres

Les informations du 4.3.3, a) a i), ainsi que j) et k), le cas échéant, doivent étre clairement

marguées sur le filtre.

4.3.5 Marquage de I’emballage

L’empallage qui contient le ou les filtres doit comporter un marquage clair,.selon accord entre

le falpricant et 'utilisateur.

Des @pprobations nationales peuvent étre indiquées par des lettres\pour remplacer les mairques

d’approbation.

4.3.6 Marquage supplémentaire

Tout|[marquage supplémentaire doit étre appliqué defacon a ce qu'aucune confusion ng soit

possible.

4.4

Les

Composants

omposants autres que des inductances (par exemple, des condensateurs, résistances,

varisfances, fusibles, connecteurs, fiches, commutateurs ou blocs de jonction) dans le|filtre

doivgnt satisfaire aux exigences de lanorme |IEC applicable.

NOTE| D’autres normes de composants,et de matériaux sont énumérées a la bibliographie.

4.5

Dispositifs de protection contre les surintensités

La spécification particuliere ou les instructions d’installation doivent spécifier les valeurs
assignées maximales d’un dispositif de protection contre les surintensités a installer a
I'extdrieur du filtre\ sauf si celui-ci est équipé de dispositifs appropriés de protection contile les

surinfensités.

Un dispasitif de protection contre les surcharges (surintensités), le cas échéant, doit| é

conducteurs reliés a la terre, sauf s’il ouvre tous les conducteurs lorsqu’il fonctionne.

La valeur assignée maximale spécifiée peut ne pas étre une des valeurs assignées du dispositif
de protection disponibles dans le pays d’installation. Il convient d’en tenir compte lors de
I'utilisation d’un dispositif de valeur assignée plus petite toujours adapté au COURANT
ASSIGNE du filtre, par I'ajout de toute tolérance nécessaire sur le courant d’appel.

Un dispositif de protection thermique ou un dispositif de protection contre les surintensités doit
étre d’'un type exigé pour I'application particuliere et ne doit pas ouvrir le circuit pendant
I'utilisation prévue de l'unité.
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Cablage et isolation

Généralités

2024

Le cablage d’un filtre doit avoir des valeurs assignées pour la tension, la température et d’autres

cond

itions d’utilisation auxquelles il est soumis dans I'application.

La section du cablage interne doit étre adaptée au transport du courant pour lequel il est destiné
lorsque le filtre fonctionne au courant assigné afin de ne pas dépasser la température maximale

admi

se de l'isolation du conducteur.

Le cpblage interne doit eire achemine, souienu, TIXé Ou attache de maniere a reaul

prob

bilité d’'une contrainte excessive sur le fil et sur les bornes de connexion, le desse

des Qornes et les dommages au niveau de I'isolation du conducteur.

4.6.2 Manchons, tubes et isolation des fils

Des
tensi
étre

NOTE
compl
d’un fi

Voir I

gnifuges selon la classe VW-1.

Il n’est pas nécessaire que les manchons, les tubes et l'isolation des fils dans un filtre non
btement enfermé dans un boitier métallique ou dans un matériau d’edeapsulation, ou un fil magnétique
m, soient marqués VW-1.

L 44 pour la définition de VW-1.

4.6.3 Propriétés des matériaux isolants

Le ch
élect
'env

ronnement de travail (température, pression, humidité et pollution). Le caoutchouc na

re la
rage

manchons, des tubes et de Iisolation des fils doivent avoir des valeurs’assignées pqur la
bn impliquée et la température atteinte dans toute condition d’utilisation réelle. lls ddivent

entilé
revétu

oix et 'application de matériaux isolants doivent tenir compte des besoins de résisfance
fique, thermique et mécanique, de .la“fréquence de la tension de service gt de

turel,

les matériaux hygroscopiques et les matériaux qui contiennent de I’'amiante ne doivent pag étre

utilis

Lorsd

Bs comme matériaux isolants.

parti¢ de I'isolation.

4.7

Il s’a
filtre,

Conducteurs deliaison de protection

it d’un conducteur dans le filtre ou d’une combinaison de parties conductrices da
raccordant«une borne de terre de protection principale a une partie du filtre qu’il faut

a la terre pour‘des raisons de sécurité.

Les
cour

onducteurs de liaison de protection doivent étre de taille suffisante pour transpor

u’un cable isolé passe par.une traversée, cette derniére n’est pas considérée comme une

ns le
relier

er le

ntdéel dans des conditions normales de fonctionnement selon 4.6. Il n’est pas exigef que

(! b e b ol b ('l LI L . Il o
|eS congucteurs drispurieITt 1I€s LOUrdarits Ut uciaul d Id LETTT.

NOTE

1 Des exigences supplémentaires sont définies en 3.26.

NOTE 2 Dans certains pays, le terme "mise a la terre" est utilisé a la place de "conducteur de liaison de protection”.

4.8

Corrosion

Les parties en fer et en acier doivent étre protégées contre la corrosion par de la peinture, par
émaillage, galvanisation ou plaquage, voire par tout autre moyen équivalent lorsque le
dysfonctionnement de telles parties non protégées est susceptible d’entrainer un incendie ou
un choc électrique.
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Exception: Lorsque I'oxydation du fer ou de I'acier par exposition du métal a I'air et a ’humidité
n’'est pas susceptible d’étre appréciable (I’épaisseur du métal et la température étant également
des facteurs), il peut ne pas étre exigé que les surfaces des éléments en acier et en fonte dans
un bofitier soient protégées contre la corrosion. Il n’est pas nécessaire que les supports, les
téles découpées ou les piéces d’'importance secondaire en fer ou en acier (comme les rondelles,
les vis, etc.) satisfassent a cette exigence. Il n’est pas nécessaire que les bornes qui traversent
des tétes en verre dans un boftier de filtre satisfassent a cette exigence.

5 Valeurs assignées et caractéristiques préférentielles

5.1

5.1.1

Il corrvient de choisir les valeurs données dans les spécifications particulierescde préférn

parm

5.1.2

Les filtres couverts par le présent document sont classés en catégarnies climatiques selo

regle

Il co
catég

Les
maxi

5.2
5.2.1

Tout
norm

Les
supé
La cq

o s steremtiett

Généralités

i les éléments suivants:

Catégories climatiques préférentielles

S générales indiquées a I’Annexe A de I'lEC 60068-1:2013,

orie et la durée de I'’essai continu de chaleur humide ‘parmi les valeurs suivantes:

mpérature minimale de catégorie: —65 °C, —-55£Cy-40 °C, —25 °C ou -10 °C;
mpérature maximale de catégorie: +70 °C, +#+85 °C, +100 °C, +125 °C ou +155 °C;

irée de I'essai continu de chaleur humide?;21 ou 56 jours.

bévérités pour les essais froids et em chaleur séche sont les températures minima3
male de catégorie respectivement:

Valeurs préférentielles des'valeurs assignées

Tension assignée (Ug)

valeur de tension-ou plage de tensions dans le domaine d’application de la pré;s
est admise.

filtres d’antiparasitage doivent étre choisis de sorte que leur tension assignée
fieure ol égale a la tension nominale du systéme d’alimentation auquel ils sont conng
nception des filtres doit tenir compte de la possibilité que la tension du systéme p

augnlenterjusqu’é dépasser de 10 % sa tension nominale.

ence

n les

nvient de choisir la température minimale de catégorie, la température maximale de

le et

sente

soit
ctés.
llisse

Un filtre qui ne convient pas pour la méme tension phase-phase et phase-terre doit étre marqué
avec une barre oblique, par exemple, 300/520 V en courant alternatif. La valeur assignée la
plus faible représente la tension phase-terre qui doit étre utilisée pour la détermination de la
distance d’isolement, comme cela est présenté dans le Tableau 5.

5.2.2

La te

5.2.3

Température assignée

mpérature assignée ne doit pas étre inférieure a +40 °C.

Inflammabilité passive

Lorsqu’elle est spécifiée, la catégorie minimale d’inflammabilité passive admise est la
catégorie C.
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Tout matériau polymére utilisé dans un filtre doit étre classé V-2, V-1, V-0, 5 V, HF-2, ou HF-1
conformément a I'lEC 60695-11-10.

Exception n° 1: le cablage doit satisfaire aux exigences du 4.6.2.

Exception n° 2: il n’est pas nécessaire qu’'un matériau dont une des dimensions est inférieure
a 30 mm et dont le volume est inférieur & 2 000 mm3 et qui est distant d’au moins 12,7 mm
d’une partie active non isolée ou d’'un fil magnétique revétu d’un film satisfasse a cette exigence.

Exception n° 3: il n’est pas nécessaire qu’un matériau dans un filtre non ventilé complétement
enfermé—dan Hie Stattigue A S+ : i i e—a—cette

Exception n° 4: les matériaux d’encapsulation utilisés dans un filtre d’appareil _destiné 3 des
eils de type radio, télévision et vidéo doivent étre classés V-0, V-1, ou V2.

6 PRlan d’essai pour les essais de sécurité

6.1 Modéles de filtres associables

L’asdociation de modéles de filtres associables pour les essais doit étre indiquée daps la
spécification particuliere applicable.

Outre ces dispositions, les filtres peuvent étre considérés comme ayant une structure simjilaire
(modgles associables) uniquement lorsque pour la_plage des valeurs de leurs composants, les
technologies utilisées pour les condensateurs, les inductances et les résistances sont les
mémes, et les éléments capacitifs correspondantsfont partie de la méme sous-classe ou ¢’'une
soustclasse supérieure.

6.2 | Procédure d’homologation de-la’sécurité
6.2.1 Généralités

L’AnIexe B et ’Annexe C forment un programme limité aux essais qui portent uniquement sur
les ¢xigences de sécurité\_Le programme a utiliser pour I'homologation de la ségurité
uniguement repose sur des effectifs d’échantillons fixes selon 6.2, comme cela est présenité en
6.2.3] et dans le Tableau B.1 de la présente spécification. Avant d’effectuer les epsais
d’horhologation, il est'nécessaire de soumettre a I'organisme de certification une déclanation
de cqgnception (Annexe F) qui consigne les données essentielles et les informations détalllées
fondamentales/de-la conception des filtres passifs dont ’homologation est demandée

Si, apres octroi de 'homologation, un composant est modifié, I'organisme de certification doit
en 4trg, informé (voir I’Annexe F). L’extension d’homologation afin d’inclure le oy les
composdnts modifiés est laissée a la discrétion de I'organisme de certification

6.2.2 Echantillonnage

Les types de filtres a qualifier ensemble doivent avoir la méme tension assignée et la méme
combinaison de technologies de construction et de composants. En outre, les éléments
capacitifs correspondants doivent étre de la méme sous-classe ou d'une sous-classe
supérieure. Les nombres de filires exigés pour la qualification dans chaque groupe sont donnés
dans le Tableau B.1.

Pour la qualification, I’échantillon doit contenir des nombres égaux de spécimens des valeurs
de capacité totale la plus élevée et la plus basse dans la plage a qualifier. Lorsqu’une seule
valeur de capacité totale est impliquée, la totalité des filtres comme cela est indiqué dans le
Tableau B.1 doit étre soumise a I'essai.
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Lorsque, pour une valeur donnée de capacité totale, il y a plusieurs courants assignés
disponibles dans la plage, alors les filtres avec le courant assigné le plus élevé doivent étre
choisis. Lorsque, pour ce courant assigné, plusieurs valeurs d’inductance sont disponibles dans
la plage, alors les filtres avec la valeur d’inductance la plus élevée doivent étre choisis.

NOTE La "capacité totale" dans 'alinéa ci-dessus signifie la capacité nominale donnée entre les bornes d’entrée
du filtre.

Les spécimens de rechange sont admis selon les modalités suivantes:

a) un par valeur qui peut étre utilisé pour remplacer I'article non conforme dans le groupe 0;

b 1 H £ At FHH 1 <l H £ 1
U rpdar vadicoul Qul pTul TUT UlimoT PYuUuT TUTTITPTALTT UTOo oMY TUITTITTTO TTUTT LUTTITUTTTIC O TITIT 1 |Son

dlincidents non attribuables au fabricant;

Les pombres donnés dans le groupe 0 partent du principe que tous les autres groupes|sont
applicables. Si tel n'est pas le cas, les nombres peuvent étre réduits en consSgquence| Les
nombres donnés dans le groupe 0 peuvent également étre réduits dans le cas,ell, par exgmple
pour|les filtres colteux, le fabricant choisit d’effectuer les essais d'unccefrtain nombire de
groupes en séquence sur les mémes spécimens. Les nombres donnés pour le grodpe 0
n'incluent pas les spécimens exigés pour le groupe 4.

Lorsque des groupes supplémentaires sont ajoutés au programme d’essai, le nombre de
spéc|mens exigé pour les groupes supplémentaires doit étre@ajouté au nombre de spéciinens
exigg pour le groupe 0. Le Tableau B.1 donne le nombre de spécimens a soumettre a I'essai
dans|chaque groupe et le nombre admissible d’articles nofi_conformes pour les essais.

6.2.3 Essais

Les péries complétes d’essais indiqués dans<le Tableau B.1 doivent étre réalisées |pour
I’homologation des filtres couverts par la spécification particuliére. Les essais de chlaque
groupe doivent étre effectués dans I'ordre indiqué.

L’échantillon entier a I'’exception des spécimens a soumettre aux essais des groupes 4 et b doit
étre $oumis aux essais du groupe Q(_puis divisé pour les autres groupes.

Un spécimen identifié comme-défectueux pendant les essais du groupe 0 ne doit pas étre (tilisé
pour [les autres groupes.

"Un défectueux" est,camptabilisé lorsqu’un filtre ne satisfait pas a la totalité ou a une parti¢ des
essals d’un groupe.

L’homologation“est accordée lorsque le nombre d’articles non conformes ne dépasse pgs le
nombre spécifié d’articles non conformes admissibles pour chaque groupe et le nombre|total
d’articles\non conformes admissibles.

Le Tableau B.1 et 'Annexe C forment le programme d’essai avec un effectif d’échantillons fixe.
Le Tableau B.1 inclut les informations détaillées relatives a I'’échantillonnage et aux défectueux
admissibles pour les différents essais ou groupes d’essais, alors que I’Annexe A, avec les
informations détaillées sur les essais contenus dans I'Article 7, présente un résumé complet
des conditions d’essai et des exigences de performances qui indiquent le stade auquel la
spécification particuliére doit préciser les méthodes ou les conditions d’essai.

Les conditions d’essai et les exigences de performances pour le programme d’essai avec un
effectif d’échantillons fixe doivent étre identiques a celles indiquées dans la spécification
particuliére pour le contréle de conformité de la qualité.
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6.3 Essais de requalification
Des essais de requalification selon I’Annexe C peuvent étre exigés par l'organisme de
certification en cas de modification prévue de la conception déclarée comme cela est indiqué a

I’Annexe F. L’organisme de certification est informé des objectifs de la ou des modifications et
détermine si des essais de requalification doivent étre réalisés.

7 Procédures d’essai et de mesure

7.1 Conditions de mesure

7.1.1 Généralités

Le pnésent document et/ou la spécification particuliere-cadre doivent contenir des tableaux qui
indiguent les essais a réaliser, les mesurages qu’il faut réaliser avant et aprés chaque essai ou
chaqgpe sous-groupe d’essais et 'ordre dans lequel ces essais doivent étre effectués| Les
essals doivent étre effectués dans l'ordre indiqué. Les conditions de mesure doivent| étre
identjques pour les mesurages initiaux et finaux.

Si les spécifications nationales d’'un systéme d’évaluation de la qualité incluent des méthodes
différlentes de celles spécifiées dans les documents ci-dessus,-elles doivent étre décritgs de
facon détaillée.

7.1.2 Conditions atmosphériques normalisées d’essai

Sauf|spécification contraire, tous les essais et tous¢les’mesurages doivent étre réalisés [dans
des fronditions atmosphériques normalisées d’essai, comme cela est indiqué au 4.3 de
I'IEC(60068-1:2013.

e tgmpérature: 15 °C a 35%C;
e hpmidité relative: 25 % a#d %;
e pression atmosphérique: 86 kPa a 106 kPa.

Avant les mesurages, le filtre dpit-étre stocké a la température de mesure pendant une dqurée
suffiqante pour lui permettre~-diatteindre cette température en tout point. La durée de reprise
spécifiée a I'issue d’un essai~est normalement suffisante pour satisfaire a cet objectif.

Lorsque des mesurages/sont réalisés a une température différente de la température spédifiée,
les r¢sultats doivent,/si nécessaire, étre corrigés en fonction de la température spécifiée. La
tempgrature ambiante pendant les mesurages doit étre indiquée dans le rapport d’essgi. En
cas de conflit-lés'mesurages doivent étre répétés en utilisant une des températures d’arbitrage
(comme cela‘est indiqué au 7.1.4) et d’autres conditions spécifiées dans le présent document.

Lorsqué&.des essais sont réalisés en séquence, les mesurages finaux d’un essai peuvent étre
pris comme Tes mesurages initiaux de I'essail suivant.

Pendant les mesurages, le filtre ne doit pas étre exposé aux courants d’air, au rayonnement
solaire direct ou a d’autres influences susceptibles d’étre source d’erreurs.

7.1.3 Conditions de reprise

Sauf spécification contraire, la reprise doit s’effectuer dans les conditions atmosphériques
normalisées d’essai (voir 7.1.3).

Si la reprise doit étre réalisée dans des conditions étroitement contrélées, les conditions de
reprise contrélées spécifiées dans le 4.4.2 de I'lEC 60068-1:2013 doivent étre utilisées.
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Sauf indication contraire dans la spécification intermédiaire ou particuliére applicable, une
durée de 1 h a 2 h doit étre utilisée.

71.4

Conditions d’arbitrage

Dans le cadre de l'arbitrage, une des conditions atmosphériques normales des essais
d’arbitrage issues du 4.2 de I'l[EC 60068-1:2013, comme cela est indiqué dans le Tableau 3,
doit étre choisie.

Tableau 3 — Conditions atmosphériques normales

7.1.5

Pour
I'EC

o td
e p
7.1.6

Sauf
(96 4
et do

Température Humidité relative Pression atmosphérique
°C % kPa
20+ 1 63 a 67 86 a 106
23+ 1 48 a 52 86 a 106
25+ 1 48 a 52 86 a 106
27 +1 63 a 67 86 a-106

Conditions de référence

référence, les conditions atmosphériques normales ‘de"référence indiquées au 4
60068-1:2013 s’appliquent:

mpérature: 20 °C;

ression atmosphérique: 101,3 kPa.

Séchage

4) h par chauffage dans un four-3circulation d’air porté a une température de (55 +
nt I'humidité relative ne dépassé pas 20 %.

Le fi

appr
sortig

7.2
7.2.1

L’ex3
(voir

tre doit ensuite étre mis\a refroidir dans un dessiccateur qui contient un déshydr

du four jusqu’au début des essais spécifiés.

Examen visuel et vérification des dimensions
Examen-visuel

men-visuel doit vérifier que I'état de la piéce, I'exécution et le fini sont satisfai
3.23):

1 de

indication contraire dans la spécifieation applicable, le filtre doit étre conditionné pendant

D) °C

atant

prié, tel que de I'alumine activée ou du gel de silice, et doit y étre maintenu depuis la

sants

Le marquage doit étre lisible a I’examen visuel. Il doit étre conforme aux exigences de la

spéci

7.2.2

fication particuliére.

Dimensions (calibrage)

Les dimensions indiquées dans la spécification particuliére comme étant adaptées au calibrage
doivent étre vérifiées et étre conformes aux valeurs indiquées dans la spécification particuliére.

Le cas échéant, les mesurages doivent étre réalisés conformément a I'lEC 60294.

7.2.3

Dimensions (détail)

Toutes les dimensions indiquées dans la spécification particuliere doivent étre vérifiées et étre
conformes aux valeurs indiquées.
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7.2.4 Lignes de fuite et distances d’isolement

Les lignes de fuite exigées dépendent du degré de pollution du micro-environnement applicable
ainsi que de I'indice de résistance au cheminement (IRC) du matériau isolant.

Afin d’évaluer les lignes de fuite et les distances d’isolement, les quatre degrés de pollution
suivants sont définis pour le micro-environnement (voir 'lEC 60664-1):

Degré de pollution 1: 1l n'existe pas de pollution ou il se produit seulement une pollution
seche, non conductrice. La pollution n'a pas d’impact.

Degré de pollution 2: 1l ne se produit qu’une pollution non conductrice. Cependant, il faut
s’attendre de temps en temps a une conductivité tempqraire
provoquée par de la condensation.

— Deggré de pollution 3: Il se produit une pollution conductrice ou une pollution se¢che,
non conductrice, qui devient conductrice par suite de lajcondenslation
qui peut se produire.

— Degré de pollution 4: Une conductivité persistante apparait qui est doe a la poussiéere
conductrice, a la pluie ou a d’autres conditions*humides.

Les degrés de pollution suivants doivent étre pris en considération-dans le présent docunjent:

- DIgré de pollution 3: Valide pour les bornes des filtres a I’extérieur des filtres.

— Degré de pollution 2: Valide a lintérieur de Il'enveloppe des filtres sans matgriau

d’empotage.

— Degré de pollution 1: Valide a lintérieur de zones entiérement enrobées ou d’une
enveloppe étanche.

Les matériaux sont répartis en quatre groupes.selon leur IRC de la maniére suivante:

Groupe de matériaux | 600 < IRC

— Groupe de matériaux Il 400 < IRC'< 600
Groupe de matériaux Illa 175 <dRC < 400

— Groupe de matériaux lllb 100:=< IRC <175

Ces IRC font référence aux valeurs obtenues conformément a I'lEC 60112, sur des échant|llons
du mjatériau approprié_fabriqué spécifiquement dans ce but et soumis a I'essai aved une
solutlon A. Pour les matériaux pour lesquels I'RC n’est pas connu, un matériau du groupg lllb
est retenu par hypathése. En variante, la méthode de détermination de I'indice de tende au
chenlinement (ITC). peut étre utilisée conformément a 'lEC 60112 avec un solvant d’esgai A.
Les matériauxdugroupe lllb ne doivent pas étre utilisés a des fins d’isolation avec le support
direct des conducteurs alimentés pour des tensions de service supérieures a 630 V.

Si leg lignes de fU|te m|n|males pour le verre, le m|ca la céramique ou d’autres matériaux
isolal non-org e Yala as suiets au cheminemen ont supérieures 3 disfance
d |solement m|n|male apphcable il est admls d’ appllquer cette valeur de dlstance d |solement
minimale comme les lignes de fuite minimales.

Les lignes de fuite et les distances d’isolement du filtre entre les parties sous tension de polarité
différente ou entre les parties sous tension et un boitier métallique ne doivent pas étre
inférieures aux valeurs appropriées indiquées dans

a) le Tableau 4 pour les lignes de fuite;
b) le Tableau 5 pour les distances d’isolement (recommandations fournies pour la catégorie

de surtension Ill).

La vérification doit étre effectuée par mesurage selon les régles établies dans I'lEC 60664-1.
Différentes exigences peuvent étre nécessaires, par exemple pour des filtres destinés a étre
utilisés dans d’autres environnements, pour des filtres utilisés a des altitudes supérieures a
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2 000 m ou pour une utilisation sur des réseaux d’alimentation avec des catégories de
surtension inférieures ou supérieures. Des recommandations sont disponibles dans
'EC 60664-1.

Tableau 4 - Lignes de fuite

Lignes de fuite minimales
Matériau de
cablage imprimé
Degré de pollution
Teng Ton de 1 2 1 2 3
sefvice
Tous les Tous les Tous les Groupe Groupe Groupe Groupe Groupe Grqupe
groupes
groupes de groupes de de de de de de
de téri de matériaux | matériaux | matériaux | matériaux | matériaux | matériaux
matériaux | Materiaux, | o atériaux 1 1l i I I i a)
sauf lllb
V (er] valeur
effitace) mm mm mm mm mm mm mm mm mm
32 0,025 0,040 0,14 0,53 0,53 0,53 1,30 1,30 130
BO 0,063 0,100 0,22 0,67 0,95 1,30 1,70 1,90 2110
160 0,250 0,400 0,32 0,80 1,10 1560 2,00 2,20 2150
250 0,560 1000 0,56 1,25 1,80 2,50 3,20 3,60 4100
320 0,75 1,60 0,75 1,60 2,20 3,20 4,00 4,50 5J00
400 1,0 2,0 1,0 2,0 2480 4,0 5,0 5,6 8,3
8,0
500 1,3 2,5 1,3 2,5 3,6 5,0 6,3 7.1 7)oy
8,0 9,0 10,0
430 1,8 3,2 1,8 3,2 4,5 6,3 (7.9)b) (8,4)D) @y
10,0 11,0 12,5
400 2,4 4,0 2,4 4,0 5,6 8,0 (9,0)0) (9,6)) (10]2))
12,5 14,0 16,0
1p00 3,2 5,0 3,2 5,0 7,1 10,0 (10,29 | (11,20 | (128
1R50
(uniguement 16,0 18,0 20,0
en cpurant 4.2 6.3 9.0 125 | (12,82 | (14.4)» | (16l0)»
comtinu)
1p00
(uniguement 19,0 21,0 24,0
en courant 52 7.5 10,4 15,0 (15,2)2) | (16,8)®) | (19{0)®)
comtinu)
a) L groupe de matériaux Illb ne doit pas étre utilisé pour les applications dans un degré 3 de pollution au-dela
de 6307V en courant alternatif/945 V en courant continu.
b) Les valeurs données entre parenthéses peuvent &tre appliquées pour réduire la ligne de fuite lorsqu’une
nervure est utilisée (voir I'lEC 60664-1:2020, 5.3.3.7).
La ligne de fuite pour une isolation renforcée doit étre égale au double de la ligne de fuite pour une isolation
principale indiquée dans le Tableau 4 (voir I'lEC 60664-1:2020, 5.3.5).
La haute précision des lignes de fuite données dans ce tableau ne signifie pas que I'incertitude de mesure doit
étre du méme ordre de grandeur.
L’interpolation linéaire est admise entre deux valeurs de tension (voir I'lEC 60664-1:2020, 5.3.4, 5.3.5).
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Tableau 5 — Distance d’isolement

Tension nominale phase neutre du réseau d’alimentation
jusques et y compris
Tension 150 V 300V 600 V 1000V
alternative
Tension 250 V 450 V 900 V 1500 V
continue
Entre des parties sous tension de polarité différente 1,5 mm 2,5 mm 3,0 mm 5,5 mm
eqre _des parties sous ten3|on (_-:‘t d autres parties 1,5 mm 3.0 mm 5.5 mm 8.0 mm
métalliques sur une isolation principale
eqre _des parties sous ten3|on etd aytres parties 3.0 mm 5.5 mm 8.0 mm 124dm
métdlliques sur une isolation renforcée

Il est
tensi

Les flltres conformes au Tableau 5 peuvent étre utilisés pour les applications des catég

de s\
a19§
catég
I'lIEC

7.3
7.3.1

Voir

7.3.2
L’ind
a) s

b) Ig
a

Pour
courd
dans

Puisq
fréqu

interdit d’utiliser I'interpolation pour déterminer d’autres distances d’isolement pou
bns d’alimentation intermédiaires.

rtension |, Il et Il sauf la catégorie de surtension Il pour uneension continue de 1 3
00 V. La catégorie de surtension IV peut exiger une grahde distance d’'isolement
ories de surtension Il et | peuvent admettre une plus.pétite distance d’isolement
60664-1).

Mesurage de I’'inductance
Généralités
'JEC 60938-2, avec les informations détaillées suivantes.
Conditions de mesure

ictance doit étre mesurée comme suit:

fréquence de mesure préférentielle doit étre de 1 kHz, 10 kHz ou 100 kHz;

cceptable et doit étresappliquée conformément aux spécifications particuliéres.

certaines val€urs d’inductance, il peut étre souhaitable d’utiliser d’autres fréque
nts ou tensions. La valeur du courant, de la tension ou de la fréquence doit étre do|
la spécification particuliére.

ue da,valeur mesurée de l'inductance peut dépendre du courant, de la tension,

etd

r les

ories
50V

Les
(voir

courant de mesure. doit étre de 200 yA au maximum. La méthode de tension est

hces,
nnée

e la
pssai

ence et de la température, ces paramétres doivent étre consignés dans le rapport d’

7.4

vant rastar constants nendant toute-la diurde-de-lassal
VveRteste—coRstaHtspehcahit—totte+aatHee-ae+e8ssat-

Inductances de terre intégrées dans des filtres

Les inductances de terre intégrées dans des filtres doivent satisfaire aux exigences de la ou
des spécifications applicables. Voir également I’Annexe B de I'lEC 60938-1:2021.

7.5

7.51

Capacité

Généralités

Voir I'|EC 60384-14, avec les informations détaillées suivantes.
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7.5.2 Conditions de mesure

La capacité mesurée doit étre la capacité série équivalente.

La fréquence de mesure préférentielle doit étre de 1 kHz, mais, uniquement pour les
condensateurs en céramique avec CN < 100 pF (classe 2) et Cy < 1 000 pF (classe 1), la

fréquence de mesure doit étre de 1 MHz.

La tension de mesure ne doit pas dépasser la tension assignée. Pour les condensateurs en
céramique, la tension de mesure doit étre de 1,0 V £ 0,2 V.

7.6 Perte d’insertion

Cet gssai peut étre appligué comme une méthode alternative de mesure de l'inductance gt de
la capacité.

La mgthode de mesure doit étre, de préférence, choisie parmi celles décritésydans la CISHR 17
ou cglles décrites dans le présent document. Si aucune méthode n’estyappropriée, algrs la
méthpde de mesure doit étre décrite dans la spécification particuliérepAvant tout mesurage de
la perte d’insertion sur des filtres qui contiennent les condensateurs)en céramique, avapt ou
apres le conditionnement, les filtres doivent étre préconditionnés-dans les conditions suivantes:

Pour|les mesurages réalisés aprés le conditionnement, ce<préconditionnement doit suijre la
reprige spécifiée et tous les autres contréles et mesurages-finaux.

La spécification particuliére doit spécifier:

a) tqutes les exigences de préconditionnement;

b) Igd méthode de mesure de la perte d’insertion a utiliser, y compris les dimensions qui
influencent I'impédance caractéristique-et la longueur électrique de tout dispositif de fixjation
utilisé pour connecter le filtre au systeme de mesure;

c) s|des mesurages sont réalisés avec le filtre a vide ou sous une charge spécifiée;
d) s{|des mesurages sont réalisés en mode asymétrique ou en mode symétrique;
e) lgs impédances aux bornes;

f) Igs fréquences auxquelles les mesurages doivent étre réalisés (plage préférenfielle:
1p0 kHz a 30 MHz);

g) I perte d’insertioan minimale ou la capacité et I'inductance a atteindre a chaque fréqué¢nce.

Lorsque des miesurages sont réalisés aprés le conditionnement, la limite doit étre 6 dB moins
sévefe que laldimite applicable au groupe 0.

La spécification particuliére doit préciser les limites applicables pour la capacité () et
I'inductance (), amsique tes fréequences applicabltes, s et € sontmesurées comme des
alternatives a la perte d’insertion.

7.7 Résistance d’isolement
7.71 Généralités

Pour les filtres qui comportent une résistance ou une varistance de décharge, ce mesurage ne
peut étre réalisé que lorsque la résistance ou la varistance est déconnectée. Si la résistance
de décharge ne peut pas étre déconnectée sans que le filtre soit détruit, I'essai doit étre omis
pour les essais lot par lot; s’agissant des essais d’homologation et périodiques, si la résistance
de décharge ne peut pas étre déconnectée sans que le filtre soit détruit, I’échantillon doit étre
constitué de filtres réalisés spécifiquement sans résistances de décharge.
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La méthode qui consiste a appliquer la tension d’essai pour I'essai C doit étre indiquée dans la
spécification particuliére. Dans le cadre des essais d’homologation, la méthode de la feuille
métallique décrite au 7.7.3.2 doit étre utilisée.

7.7.2

Tension de mesure

Avant de réaliser le mesurage, les filtres doivent étre complétement déchargés. Sauf indication
contraire dans la spécification applicable, la résistance d’isolement doit étre mesurée sous la
tension continue spécifiée dans le Tableau 6.

Tableau 6 — Tension continue relative a la résistance d’isolement

Ur ¢gst la tension assignée utilisée pour définir’la tension de mesure a utiliser dans
cond]tions atmosphériques normalisées d’essai.

7.7.3 Application de la tension de.mesure

7.7.31 Généralités

La rg¢sistance d’isolement dojt-étre mesurée entre les points de mesure définis da
Tabl¢au 7, indiqués dans la‘spécification applicable.

L'esdai A, entre les bérhes, s’applique a tous les filtres, isolés ou non isolés. Voir I'essai
Tablgau 7.

L’'esdai B, isolation interne, s’applique aux filtres isolés en boitier métallique non isolé
essal| n'est_pas applicable aux filtres coaxiaux. Voir I'essai B du Tableau 7.

L’esdqai €] isolation externe, s’applique aux filtres isolés en bofitier non métallique ou en b

Valeurs assignées de tensions Tension de mesure
du filtre
Ug< 10V Ugt10%
10VsUg< 100V (10+x1)ve
100V = Ug < 500V (100 £ 15) V
500 V < Uy <1000V (500 + 50) V
1000V < Ug <1500V (1 000 + 100) V
Lorsqu’il peut étre démontré que la tension n'a pas d'influénce sur le résultat de
mesure ou qu’une relation connue existe, le mesurage peut étre réalisé a des
tensions qui peuvent atteindre la tension assignée (une)tension de 10 V doit étre
utilisée en cas de litige).

des

s le

A du

Cet

pitier

méta

lique isolé. Pour cet essai, la tension de mesure doit étre appliquée a 'aide de 'une des

trois méthodes suivantes, comme cela est indiqué dans la spécification applicable. Cet essai
n’est pas applicable aux filtres coaxiaux; il est applicable uniquement aux filtres isolés en boftier
non métallique ou en boitier métallique isolé. Voir I’essai C du Tableau 7.
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