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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS UP
TO 1 000 V AC AND 1500 VDC — EQUIPMENT FOR TESTING, MEASURING
OR MONITORING OF PROTECTIVE MEASURES -

Part 9: Equipment for insulation fault location in IT systems

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization compgrising
al| national electrotechnical committees (IEC National Committees). The object of IEC is to promote interndtional
cd-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
inladdition to other activities, IEC publishes International Standards, Technical Specificatians, Technical Reports,
Pdiblicly Available Specifications (PAS) and Guides (hereafter referred to as “[EC Publication(s)”). |Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations lifising
with the IEC also participate in this preparation. IEC collaborates closely with.the International Organizatipn for
Standardization (ISO) in accordance with conditions determined by agreement-between the two organizatipns.

2) THe formal decisions or agreements of IEC on technical matters expres§/as nearly as possible, an international
cdnsensus of opinion on the relevant subjects since each technical\committee has representation frgm all
inferested IEC National Committees.

3) IEIC Publications have the form of recommendations for interndtional use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are~made to ensure that the technical content df IEC
Pdiblications is accurate, IEC cannot be held responsible{for the way in which they are used or for any
m|sinterpretation by any end user.

4) In| order to promote international uniformity, IEC National Committees undertake to apply IEC Publicgtions
transparently to the maximum extent possible in theihrational and regional publications. Any divergence bejween
arly IEC Publication and the corresponding national*or regional publication shall be clearly indicated in the |atter.

5) IEC itself does not provide any attestation of-conformity. Independent certification bodies provide confgrmity
agsessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fqr any
sgrvices carried out by independent certification bodies.

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

members of its technical committees 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 fees]) and
e)lpenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othef IEC
Pdiblications.

7) No liability shall attach to IEC or\its directors, employees, servants or agents including individual experﬂs and
)

8) Attention is drawn te_the Normative references cited in this publication. Use of the referenced publicatipns is
inflispensable for_the correct application of this publication.

9) IEIC draws attention to the possibility that the implementation of this document may involve the use pf (a)
pgtent(s). {EC/takes no position concerning the evidence, validity or applicability of any claimed patent rights in
regpect thereof. 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 repiesent
thp«latest information, which may be obtained from the patent database available at https://patents.iec.c;r IEC

shallnot be held responsible for identifvinganv or all such natent rights
g PARM- Y g )

This commented version (CMV) of the official standard IEC 61557-9:2023 edition 4.0
allows the user to identify the changes made to the previous IEC 61557-9:2014
edition 3.0. Furthermore, comments from IEC TC 85 experts are provided to explain the
reasons of the most relevant changes, or to clarify any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 61557-9 has been prepared by IEC technical committee 85: Measuring equipment for
electrical and electromagnetic quantities. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2014. This edition

cons

titutes a technical revision.

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

a) new terms and definitions on maximum admissible locating AC and DC currents and

\"

oltages;

b) t

ne requirements on locating current and locating voltage have been revised;

c) performance requirements have been added;

Full
the &

The

This
acco
at w
desd

A lis
low
mea

The
stab
speg

o r

ne test requirements for locating current and locating voltage have been reyiséd;
ne structure of this document has been adapted to that of IEC 61557-1:2049;

text of this International Standard is based on the following documents:

Draft Report on veting

85/896/FDIS 85/901/RVD

nformation on the voting for its approval can be found in the report on voting indicat
bove table.

anguage used for the development of thi§’international Standard is English

rdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avai
ww.iec.ch/members_experts/tefdocs. The main document types developed by IEQ
ribed in greater detail at www.iec.ch/publications.

of all parts in the IEC'61557 series, published under the general title Electrical safg
oltage distribution ‘systems up to 1 000 V AC and 1 500 V DC — Equipment for teg
suring or monitoring-of protective measures, can be found on the IEC website.

committee _has decided that the contents of this document will remain unchanged unt
lity date jndicated on the IEC website under webstore.iec.ch in the data related tq
ific document. At this date, the document will be

bconfirmed,

ne limit values under Clause A.2 were adapted to fit the changed test methods in 6.2.33.

pd in

document was drafted in accordapce with ISO/IEC Directives, Part 2, and developéd in

able
are

ty in
ting,

| the
the

e withdrawn, or

e revised.

of i

ts contents. Users should therefore print this document using a colour printer.

IMPORTANT — The "colour inside™ logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS UP

TO 1000 V AC AND 1500V DC — EQUIPMENT FOR TESTING, MEASURING
OR MONITORING OF PROTECTIVE MEASURES -

Part 9: Equipment for insulation fault location in IT systems

1 anpn

This|part of IEC 61557 specifies the requirements for the insulation fault location system (IFLS)
that [localizes insulation faults in any part of the system in unearthed IT AC_systems|and
unegrthed IT AC systems with galvanically connected DC circuits having nominal’voltaggs up
to 1/000 V AC, as well as in unearthed IT DC systems with voltages up\fo 1500 |DC,
independent of the measuring principle.

NOTH 1 IT systems are described in IEC 60364-4-41-amongstotherliterature.-Additional- datafora-selectionof

devicps-in-otherstandards-should-be-noted- | 1 Further information on insulation. fault location can be found jn the
following International standards: IEC 60364-4-41:2005, 411.6 and |IEC 60364-4-41:2005/AMD1:2017, 411.¢4, and

IEC 6[p364-5-53:20042019/AMD1:2020, |2 531.3.

NOTH 2 This document covers both passive IFLS and active IFLS. Active IFLS can be used in de-enelgised
systefns. | 3

NOTH 3 This document does not cover IMD complying with IEC)69557-8. |4
2 Normative references

The following documents are referred to in'the text in such a way that some or all of their coptent
constitutes requirements of this documeént. For dated references, only the edition cited applies.
For |lundated references, the latestredition of the referenced document (including| any
amendments) applies.

IEC 0068-2-1:2007, Enviroanmental testing — Part 2-1: Tests — Test A: Cold
IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC $0068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60364-7-710:20022021, Low-voltage electrical installations—ef—buildings — Part 71710:
Requirements for special installations or locations — Medical focations

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60721-3-1:2018, Classification of environmental conditions — Part 3-1: Classification of
groups of environmental parameters and their severities — Storage

IEC 60721-3-2:2018, Classification of environmental conditions — Part 3-2: Classification of
groups of environmental parameters and their severities — Transportation and handling



This part of the note provides no added value for the reader.

Supplementation of relevant standards.

In this edition, some performance requirements have been completely revised to reduce the deviation of the test results during the testing. The test part is updated accordingly. A better distinction between the active and passive IFLS is also enabled.

In practice, insulation monitoring devices and insulation fault location system are often confused.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563
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IEC 60721-3-3:2019, Classification of environmental conditions — Part 3-3: Classification of
groups of environmental parameters and their severities — Stationary use at weatherprotected
locations

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices
and switching elements — Electromechanical control circuit devices

IEC 60947-5-4:2002, Low-voltage switchgear and controlgear — Part 5-4: Control circuit devices
and switching elements — Method of assessing the performance of low-energy contacts —
Special tests

IEC 60947-5-4-2002/AMD1:2019

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control] and
laboratory use — Part 1: General requirements
IEC $1010-1:2010/AMD1:2016

IEC 61010-2-030, Safety requirements for electrical equipment for measurenient, control) and
laboratory use — Part 2-030: Particular requirements for equipment’\Waving testing dndor
measpuring circuits

IEC $1010-031, Safety requirements for electrical equipment for measurement, control,| and
labofatory use — Part 031: Safety requirements for hand-héldand hand-manipulated grobe
assemblies for electrical test and measurement-and-test

IEC $1010-2-032, Safety requirements for electrical equipment for measurement, control) and
labofatory use — Part 2-032: Particular requireménts for hand-held and hand-manipulated
current sensors for electrical test and measurement

IEC 61140, Protection against electric shock> Common aspects for installation and equipent

IEC $1326-1:2020, Electrical equipment’for measurement, control and laboratory use — EMC
requjrements — Part 1: General requirements

IEC $1326-2-2, Electrical equipment for measurement, control and laboratory use — EMC
requfrements — Part 2-2: Particular requirements — Test configurations, operational condifions
and |performance criteria for portable testing, measuring and monitoring equipment usgd in
low-yoltage distribution;systems

IEC $1326-2-4, Electrical equipment for measurement, control and laboratory use — EMC
requfrements <)Part 2-4: Particular requirements — Test configurations, operational condifions
and |performarnce criteria for insulation monitoring devices according to IEC 61557-8 and for
equipmentifor insulation fault location according to IEC 61557-9

200 Q019 = L = N low a ae_di b faYa em pto 000

IEC 84557-4:20072019Q  Electrical safe G emsup-to1 000V AC
and 1 500V DC — Equipment for testing, measuring or monitoring of protective measures —
Part 1: General requirements

IEC 61557-8:2014, Electrical safety in low voltage distribution systems up to 1 000 V AC and
1 500 V DC — Equipment for testing, measuring or monitoring of protective measures — Part 8:
Insulation monitoring devices for IT systems

IEC 61810-2:2017, Electromechanical elementary relays — Part 2: Reliability
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3 Terms, definitions and abbreviated terms

3.1 Terms, definitions, symbols and units

For the purposes of this document, the terms and definitions given in IEC 61557-1, IEC 61557-8
and the following apply.

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

e |EC Electropedia: available at https://www.electropedia.ora/

e |BO Online browsing platform: available at https://www.iso.org/obp

3.1.1
insullation fault location system
IFLS
deV| Ce, equment or comblnat|on of dewces used for msulatlon fault Iocatlon |n IT systemsT
and]

Note [l to entry: IFLS functionality can be used in addition to insulation monitaring/functionality. It injects a logating
curreft between the electrical system and earth and locates the insulation fault.) 8

3.1.2
locating current

rm-g—value-of-the |6 current that is injected by the locating current injector during the lochtion
procgss

Note [ to entry: The locating current can be generated by:

—itlcan be driven directly from the systefto be monitored
ah active locating source with a/sufficiently large internal impedance using an independent voltage spurce
dffferent from the system to be-muanitored, or

— a|passive locating current seurce driven directly from the system to be monitored. | 7

locating voltage

r-m-¢—value-pfthe 8 voltage present at the measuring terminals of the locating current injgctor
during the measurement when the device has an-independent active |9 locating—veltage—or
eurrent-source

Note _— - - —TETa T S— - " — s oy
the Iocatmg deV|ce to the system to be monltored and the terminals for the connection to the PE conductor

3.1.4

response sensitivity

value of the-evaluating locating current or insulation resistance at which the-evaluater insulation
fault locator responds under specified conditions 10

Note 1 to entry: Response sensitivity-eanr may either be a fixed threshold or a response curve.

3.1.5

insulation fault locator

IFL

device or part of a device-fer-thelecation—of, that has the function to locate 11 the insulation
fault



https://www.electropedia.org/
https://www.iso.org/obp
Increased understandability and better differentiation of the IFLS function from the IMD function.

Increased understandability and better differentiation of the IFLS function from the IMD function.

In this edition, requirements for the locating current were not only based on the r.m.s. value.

There are different requirements for the locating current of active/passive insulation fault locating systems.

In this edition, requirements for the locating voltage were not only based on the r.m.s. value.

Every active locating source is independent of the voltage of the IT system being monitored.

More consistent use of the terms.

Improved wording to increase readability.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563
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3.1.6
locating current sensor
LCS

sensor for the detection of the locating current used for the location of the insulation fault

3.1.7
locating current injector
LCI

device or part of a device, that has the function to inject the locating current into the IT system

in order to locate the insulation fault

3.1.

pasgive locating current injector

PLC

localing current injector that generates the locating current directly from the.'system ¢t
mon{tored

3.1.9

active locating current injector

ALC

is different 12 from the system to be monitored

3.1.10
equipment-for-insulation fault location system in médical location
MED|-IFLS

spedific insulation fault location equipment dedicated to locating insulation faults in IT sys

of grpup 2 medical locations-complying-with-Anrpex-A

Note [l to entry: The MED-IFLS is described in IEC §1657-9:2023, Annex A.
Note P to entry: Medical locations are defined{®JIEC 60364-7-710. 13

3.1.11
response time

Lal

time|required by insulation fault location equipment to respond under-the-conditions-of-A

spedified performance ¢onditions

Note [l to entry: The,reqdirements for the condition can be found in IEC 61557-9:2023, A.2.2.4.

Iocaling current injector that generates the locating current from a lggating voltage source W

b be

hich

ems

P24

medleal Aoeations  where annlied narte are intended - to be used in _annlications h 3¢
mea{Ca-A0EatoRS—WnHRere—appHea—pPartSare—1HtenRGea—10—poe—USea——apprHCations —as
intrabafdide nrocedures oneratina theatres and vital treatment where discontinuitv (fai \ of
T jel e yie gy Pl ASASATAS L) I\ vae ) UP\II uLlllg T o armu vVitar o oatrnToTTg wWwiToTo ulouull‘lllul‘y \IUI ’ T
the ~can calico dannor tn life

medical location where ME equipment or ME systems are intended to be used intrusively,
externally or invasively to any part of the patient and where discontinuity of the electrical supply,
such as protection against electric shock, represents a risk to the safety of the patient

[SOURCE: IEC 60364-7-710:2021, 710.3.9, modified — "medical location" added to the source

term "group 2".114 A5


Improved wording for a more accurate description.

Better fitting references in Note 1 and Note 2.

Adapted to the amended definition in the source.

Updated reference.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563
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3.1.1

3

portable equipment for insulation fault location

PIFL

equipment used for temporary insulation fault location in IT systems instead of, or in addition

to, fixed installed-insulationfaultlocation-equipment equipment for insulation fault location

Note 1 to entry: The requirements for PIFL are defined in Annex B of this document.

3.1.1

4

system leakage capacitance for IFLS

Cel

maximum value of the tofal capacitance o earth of the system to be monitored Includi

conrlected appliances up to which the IFLS can work as specified
Note [l to entry: The system leakage capacitance is the sum of the leakage capacitances of all se cond
including the neutral conductor to earth. 16 Q
3.1.15 q()/
maxjmum admissible locating AC current /\’
Liimit|ac v
maximum peak value of the locating current above a pre-set Ievel(g‘frequency
Note [l to entry: The frequency and current levels are derived from IEC 17
3.1.16 & O
maxjmum admissible locating DC current Q
Liimit|pc
maximum peak value of the locating current bel{ pre-set level of frequency
Note [ to entry: The frequency and current levels a@%’ived from IEC 61140. 17
3.1.47 o\
maxjmum admissible locating AC v&tage
Ulimif Ac xO
maximum peak value of the Io.c@&ng voltage above a pre-set level of frequency
N

Note [l to entry: The frequen&‘a’nd voltage levels are derived from IEC 61140. 18
3.1.18
maxjmum admis iGlé locating DC voltage
Ulimif bC &
maximum p value of the locating voltage below a pre-set level of frequency
Note téﬂy: The frequency and voltage levels are derived from IEC 61140. 18

AN
3.1.19

injection resistance

R;

any

ctors

resistance of the locating current injector between the injection terminal and the earth terminal 19

3.1.20
injection impedance

Z;

total impedance of the locating current injector between the injection terminal and the earth

term

inal, measured at the nominal frequency 19



The maximum system leakage capacitance influences the IFLS function and was therefore added.

Based on the different physiological effects of AC and DC body currents, different limits for the maximum locating current are defined.

Based on the different physiological effects of AC and DC body currents, different limits for the maximum locating current are defined.

Based on the different physiological effects of AC and DC voltages, different limits for the maximum locating voltage are defined.

Based on the different physiological effects of AC and DC voltages, different limits for the maximum locating voltage are defined.

These definitions are analogous to the internal resistance and the source impedance of the measuring voltage source in IEC 61557-8.

These definitions are analogous to the internal resistance and the source impedance of the measuring voltage source in IEC 61557-8.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563
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symmetrical insulation fault
defect in the insulation of an electric installation or equipment creating a resistive path to earth
having approximately the same resistance from all phase conductors to earth 20

3.1.22

asymmetrical insulation fault
defect in the insulation of an electric installation or equipment creating a resistive path to earth
having different resistances from all phase conductors to earth 20

3.2 __Abbreviated terms and symbols

IEC 61557-9:2023 CMV © IEC 2023

The pbbreviated terms and symbols listed in Table 1 apply to this document.
Table 1 — Abbreviated terms and symbols
Abjpreviated term Ferm Explanation Clause Other referenged
or symbol {in-this-part9) standard
Clq System leakage capacitance downstream Figure-G-2
of the-evaluating locating current sensor
Cpy System leakage capacitance upstream of Figure-C.2
the-evaluating locating current sensor
Cq System leakage capacitance for IFLS
EM( Electromagnetic compatibility 4.5 IEC 60050~
161-04-67
FE Functional earth terminal 463 HEC-61040-14
gn Standard acceleration of free fgh
IFL Insulation fault locator 345GC4
IFLS Insulation fault locationsystem S e
I Locating current 4.4.2,C1
IMD Insulation monitoring device I i st
3414
IP Degree of protection of enclosure 40 L= snien
426-04-02
LCI Locating current injector 3.1.7,C2
LCS Locating current sensor 3.1.6,C.1
LLW Local location warning 4.2.2
PE Protective earth conductor 4-Ez I-:E"Gr—éegnéng-
+95-4898-
PIFL Portable equipment for insulation fault SR
location
PLCI Passive locating current injector
ALCI Active locating current injector
PLCS Portable locating current sensor B2.2.1
o Quality factor
Re Insulation resistance 822 C2 IEC 81557-8, 3142
RLW Remote location warning 4.2.3
RMS Root-mean-square value, effective value
T Transformer in an IT system Annex C



These definitions are comparable to the definition in IEC 61557-8. Since IMDs and IFLS are used in the IT system, the same definitions are used for the insulation faults to be distinguished.

These definitions are comparable to the definition in IEC 61557-8. Since IMDs and IFLS are used in the IT system, the same definitions are used for the insulation faults to be distinguished.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563
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Abbreviated term Ferm Explanation Clause Other referenced
or symbol Leaie om0 standard
Limit AC Maximum admissible locating AC current
Limit DC Maximum admissible locating DC current
Uimit AC Maximum admissible locating AC voltage
Ulimit DC Maximum admissible locating DC voltage
MED-IFLS Insulation fault location system in medical locations
tal Response time
RLW Remote location warning
pF Microfarad
The farad (symbol: F) is the S| derived unit of electrical capacitance.
1 yF (microfarad, one millionth (10-6) of a farad)
U Formula symbol for a voltage in the S| unit volt
U, Calculated voltage for the locating voltage assessment
Ug Measured voltage for the locating current assessment
U, Locating voltage
Upa Permanently admissible nominal voltage
U, Nominal system voltage
Ug Supply voltage
MQ megaohm
The ohm (symbol: Q) is the S| derived unit of electrical resistance. 1 MQ (megohm)
corresponds to one million hmé
Z, Injection impedance
Total impedance of IF{{&between the terminals to the system and earth, measured &t
the rated frequency fy
R, Injection resistance
Ry First resistatice of the voltage divider
R Secand resistance of the voltage divider
Rq Rirst resistance of the voltage divider representing resistance of human skin
Ry Second resistance of the voltage divider representing resistance of a human body
C; Capacitance of anti-aliasing filter
us Microsecond
The second (symbol: s) is the base unit of time in the International System of Units (Bl).
Fc Test Fc: Vibration (sinusoidal)
Ea Test Ea and guidance: Shock
nF nanofarad
The farad (symbol: F) is the S| derived unit of electrical capacitance.

4 Requirements

4.1 General requirements



The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

- 14 - IEC 61557-9:2023 CMV © IEC 2023

Equipment for insulation fault location shall be capable of localizing symmetrical insulation
faults as well as asymmetrical insulation faults in an IT system and to give a location warning if
the insulation resistance in a part of the installation falls below the response sensitivity.

If equipment for insulation fault location has a self-test function, the self-test shall not produce
an insulation fault to earth.

For the requirements of an insulation fault location system in medical locatigns, see Annek A.

For fhe requirements of portable equipment for insulation fault locatiof, see Annex B.

4.2 | Mandatery-Functions provided by an IFLS
4.2.1 Location warning

An IFLS shall contain a visual warning device, which jndicates if an insulation fault is detgcted
of. Alternatively, an IFLS shall allow for connection’ to such a visual warning device fof the
indidation of an insulation fault. If externally connegtable audible signalling devices are proyided,
they[may be fitted with a resetting facility. In ‘this case, after clearing an insulation faylt or
resefting the device, the audible signal shall.sound if a new insulation fault occurs. The location
warning shall be either a local location warning or a remote location warning or both together.

4.2.2 Local location warning (LLW)

This|function aims at issuing alwarning signal when the insulation resistance between the
systém and earth falls below.the’set response-sensitivity value.

This| function will include the localization of an insulation fault in an IT system inclyding
symmetrical and asymmetrical insulation faults, an assessment of this fault and a local warping.

A logal warning.should be made by visual indicators or by additional audible signals genetated
by the produetiimplementing the function.

NOTH Usually this function is provided by the IFLS.

4.2.3— Remotetocationwarning(REW)}—————————————— |

This function aims at issuing a remote warning signal if the insulation resistance between the
system and earth falls below the response sensitivity.

This function will include the localization of an insulation fault in an IT system including
symmetrical and asymmetrical insulation faults, an assessment of this fault and a remote
warning.

A relay contact output or an electronic switching output or a data communication can be used
to report the warning remotely.

NOTE The warning output-could-alse can be used in some applications for switching.


These notes have been included in the normative text under Subclause 4.2.

Sticky Note
These notes have been included in the normative text under Subclause 4.2.

These notes have been included in the normative text under Subclause 4.2.
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4.3
4.3.1

15—

Optional functions provided by IFLS

Indication of the insulation value

When an IFLS includes means for the indication of the insulation value, the uncertainty of the

indic

4.3.2

ated value shall be stated by the manufacturer.

Performance of the IFLS Alarm in case of the interruption of the loss of the
connection to the locating current sensor (LCS)

e .. )
locaforfurcteontsrotensure

pu | o Ll

O oAl VO ToouCu.

Whep an IFLS includes a periodic verification of the connection to one or more-BNCSg, an
indidation in case of loss of connection shall be provided.

4.3.3 Self-test

An IFLS can have a self-test function. Checking the response sensitivity\by the self-test i not
mangatory.

4.4 | Performance requirements

4.4.1 Response sensitivity

An IFLS shall be designed in such a manner that-the response sensitivity stated by the
manpfacturer will be met under the specified system)conditions, at a total symmetrical sygtem
leakage capacitance of 1 yF upstream of the-evaluating locating current sensor (C, = | uF,
CLq T 0 uF according to Figure C.2).

Information on the influence of the system leakage capacitances higher than 1 yF on the
resppnse sensitivity as well as possible interference from the distribution system or] the
insulation fault location process shall'be stated by the manufacturer.

NOTH , akage-capac Ropisthe sum-of the leakage rces-of allpha 2 —including
the-nqutral-conductorto-PE—For additional information about upstream and downstream capacitances, see Anrjex C.
4-4-2—Locating-currentf_ 23

currg¢nt does not-produce touch voltages above the conventional voltage limit (50 V a.c., 120V
d-etundertheifirstfaultinthe-distributionsystem—Thelocatingcurrentshallnotinereaseapove
500-mA—+m.s—underforeseeable—componentfailures—in—thelocating—ecurrent-injector(-Ch-
Whep-the-loeating-eurrentis-adjustable—uninteptional-changes-et-the-setting-shal-be-prevgnted
s e



This part has been completely revised in order to reduce the deviations of the test results in different third-party testing institutes.
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4.4.2 Locating current | and locating voltage U

If a passive locating current source is used, the locating current /| shall be limited to 500 mA
RMS. The locating current shall not increase above 500 mA RMS, under foreseeable
component failures in the locating current injector (LCI). When the locating current is adjustable,
unintentional changes of the setting shall be prevented by suitable means.

If an active locating source is used, then there are no additional requirements on the locating
current 7, when the value of the locating voltage U does not exceed:

— The maximum admissible Innnfing DC \/nlfngn LL of 120 V/ pn:\l{ measured with the

Limi_po
dircuit, which has an equivalent resistance of at least 20 times the injection resista f the
sfignal frequency is less than 15 Hz or is DC.

— The maximum admissible locating AC voltage Ujimit ac of 50V RMS am‘BC/OV beak

r:l:easured with the circuit, which has an equivalent resistance of at Ie@ 0 timeg the
jection resistance, if the signal frequency is greater than or equal to 15%2.

For gignal frequencies less than 15 Hz or DC, the maximum locating Current I imit oc Bhall
not gxceed 10 mA peak, if the value of the locating voltage U exce&ﬁ's.

— The maximum admissible locating DC voltage U| it pc © @0 V peak measured with the
dircuit, which has an equivalent resistance of at least ZQ\ s the injection resistance

For gignal frequencies greater than or equal to 15 Hz, t ranimum locating AC current [}t ac
shall not exceed 3,5 mA RMS and 5 mA peak if the@e of the locating voltage U, exceefs:

— The maximum admissible locating AC vo@e Ulimit Ac of 50V RMS and 70V peak

easured with the circuit, which has an_equivalent resistance of at least at 20 time$ the
imjection resistance. B\

Und¢r certain circumstances for the t&@s in accordance with 6.2.3, injection impedance ghall
be cpnsidered.
xO

4.4.3 Permanently admiS{Q nominal voltage Upa 24

The permanently admis&Ie nominal voltage Upa shall be at least 105 % of the highest norpinal
syst¢m voltage U,,. O

The permaner@dmissible nominal voltage Upa applies between the system connectiops of
the IFLS ant@ tween the system connections and earth.

If IFUS Q\)applicable in IT systems with frequencies different from the mains nominal frequgncy,
for ¢ ple 50 Hz/60 Hz, the manufacturer shall provide information of the permanEntIy
admissible system voltages at the relevant frequency range in the operating instructions.

4.4.4 Supply voltage Ug 25

For IFLS without separate supply connections where the supply voltage Uy is taken out of the
system voltage U,,, the working range of the supply voltage Ug shall be equal to the voltage
range of the system voltage U,,.

For IFLS with separate connections for the supply voltage U,, the manufacturer shall provide
information about the admissible range of the supply voltage Us.


These definitions are analogous to comparable requirements in IEC 61557-8.

These requirements have been supplemented in analogy to similar requirements in IEC 61557-8. However, a distinction was made here between actively and passively operating IFLS.
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4.5 Safety requirements

4.5.1 Clearance and creepage distances

An IFLS shall have minimum clearance and creepage distances in accordance with IEC 61010-1
and IEC 61010-2-030.

Cleafrance and creepage shall complywith:

— qgvervoltage category Il accerdihg to IEC 61010-1;

— nmeasurement category IHaecording to IEC 61010-2-030;
— pollution degree 2.

In special applications where transient overvoltage is limited, e.g. by the use of transforfners
with protective separdtion, measuring circuits may be designed for OVC Il. For devices instplled

in OVCII envirofiments, insulation shall be designed, and tests shall be carried out accofding
to IE[C 61010~3€2010, Clause 6 and IEC 61010-1:2010/AMD1:2016, Clause 6.

NOTH Forcircuit design features, see IEC 61140. 27

4.5.2— Protection ctass and earth connection of the t{FLS
Contrary-totEC-61557-1,-the PE The earth connection of the LCI component of an IFLSH{LCH

is a measuring connection and shall be treated as a functional earth connection (FE). If the
IFLS has accessible parts which are earthed for protective purposes, these connections shall
be treated as protective-earth conductor connections (PE). 28

4.6 Electromagnetic compatibility

The IFLS shall comply with the EMC requirements in accordance with IEC 61326-2-4.



The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.

The optional use of IEC 60664-1 and parts of the IEC 61010 series for insulation coordination has been removed to simplify the harmonisation process at CENELEC level.

The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.
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4.7 Mechanical requirements

The mechanical tests according to 6.2.11 shall be passed without failure. 30


The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.

Requirements and test methods were mixed up here, so this part has been completely revised. See Table 7.
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4.7.2 IP protection class requirements

The manufacturer shall document equipment IP protection class in accordance with IEC 60529.
The minimum requirements are given in Table 2, which specifies minimum IP requirements for
the different kinds of IFLS housings.

Table 2 — Minimum IP requirements for IFLS

Kind of IFLS Front panel H°;‘rii:t9;):::fpt

Fixed installed IFLS IP 40 IP 2X
pandl mounted devices.

Fixed installed IFLS IP 40 P 2X
moddilar devices snapped on DIN rails within distribution panel.

Fixed installed IFLS IP 2X IP 2X
housling devices snapped on DIN rails within distribution panel.

Portgble IFLS IP-40 0 IP 40
4.8 | Climatic environmental conditions
The |FLS shall operate at least under the following-climatiestemperature conditions:

5 Marking and operating instructions

5.1

In aqg
and

| | |
5 =+ o~

- N

- N

t
— sftorage: class-HK4 1K22 in accordance with' IEC 60721-3-1:2018, -25 °C to +55 °C. 3

peration: class-3K5 3K22 in accordance with IEC®60721-3-3:2019, -5 °C to +45 °C,-e)f
: P : fice.

ansport: class-2K3 2K11 in accordance with.JJEC 60721-3-2:2018, -25 °C to +70 °C,

Marking

dition to the marking-iraccordance-with-Clause- 5-of HEC 61557-1:2007; of IEC 610
EC 61010-2-030 the following information shall be provided on the IFLS, if applicable

pe of device as well as mark of origin or name of the manufacturer,
pe of IT system-to be monitored (if the IFLS is designed for a specific type of IT syst
ominal system voltage U,, or range of the nominal voltage,

ominal-value of the rated supply voltage Ug or range of the rated supply voltage,

ominal frequency of the rated supply voltage Ug and the nominal voltage U,, or wo

cept

10-1
132

w
3
-

rking

r

ange of frequencies forthe Tated suppty vottage or momimat vottage;

— the serial number, the year of manufacture or the type-designation-mandatery required on
the outside and, if-nrecessary this is not possible, on the inside of the IFLS.

All-data information of 5.1 shall be indelibly marked on the IFLS.

5.2

Operating instructions

In addition to IEC 61010-1 and IEC 61010-2-030 the operating instructions shall state the
following information-in-additionto-therequirements-givenin-5-2 o HEC 6155712007 33

.. ﬁll.' - hen it ic | F |

B e e



The climate classes have been updated. However, only the temperature requirements are taken into account as the other requirements are not applicable.

The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.

The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.
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.  the locati i | ont § |
(e 11 | . ¥

— maximum RMS or peak values of the locating voltage U in cases where it is independent
from the voltage in the system to be monitored;

— maximum RMS or peak values of the locating current 7 ;

— response sensitivity;

— technical data of the interface for the connection of an external warning device, including
rated voltage and rated current, rated insulation voltage and explanation of the interface
function;

- W

|
R

- f

firing connection diagram,

mformation on the influence of system leakage capacitances, of the system voltage a

ne type of distribution system on the response sensitivity;

@cating voltage according to 4.4.2 and conformity to the relevant EMC standards;

inctional description of the IFLS;

| | |
—~,~ =, o~

For 4
currd

currg

Infor
acco
stan

n indication that the system to be monitored including any connected\appliances-might

e influenced by the IFLS, for example influence on residual current’devices (RCDs);

n indication that IMDs may be influenced by the IFLS, if appli¢able;

n explanation in the operating instructions that if the IMDis deactivated during the

—it location this shall be explained in the operating instructions;

ne maximum operating uncertainty for the response’sensitivity under specified conditi
he maximum operating uncertainty for the indication of the insulation value, if applica
he maximum value of the system leakage capaeitance Cy.

n IFLS with an injection impedance where‘he injection current is not limited by any loc
ent resistance in series, information concerning the injection impedance Z; of the loc

Nt injector as a function of the inje@tor frequency shall be provided.

rdance with IEC 61810-2.or with IEC 60947-5-1 and with IEC 60947-5-4. The choice d
jard to be taken into accobiht is to be made by the manufacturer, depending on which s

nd of

can

fault
ons;

le;

bting
hting

mation for contact circuits, provided in the technical documentation,—sheuld shall e in

f the
Cope

of thp standards mentioned iS better suited to the intended field of application of the IFLS] The
selegtion shall be documented.

6 Tests

6.1 | General

The-tests-according-to-Clause-6-of IEC-61557-1:2007and-the-tests-detailed-in-6-2-and- 63 shall
be pbrformed—34

Compliance with requirements of Clause 4 shall be verified by all applicable tests specified in

Clau

se 6 under the reference conditions according to Table 3.


The reference to IEC 61557-1 has been deleted where possible to reduce the harmonisation effort in CENELEC.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

IEC 61557-9:2023 CMV © IEC 2023

— 21 -

Table 3 — Reference conditions for testing 35

Item

Reference conditions

Mains frequency

Rated frequency £ 1 %

Operating temperature

22°C+3°C

External continuous magnetic field

<40 A/m DC
< 3 A/m AC at 50/60 Hz

Auxiliary supply voltage

Nominal supply voltage specified by manufacturer

+5 %

6.2 | Type tests

6.2.1 Climatic tests 36

6.2.1.1 Climatic tests under operation

Normal operation of the IFLS under the conditions degcribed in Table 4 shall be verifie
leas{ 1 h before the end of each climatic test, the test§'specified in 6.2.2, 6.2.3 and 6.2.4

be pgerformed.

Table 4 —Reference-conditions fortests in-operation Climatic tests in operation

H. At
shall

Climatic characteristics Basic $ evel / Test specification
standa.r@ Class
RN
Expgsed to the cold IEC 60068-2-1 | Ad -5° C; 96 hiveltage-tests
Expdsed to dry heat IEC(60068-2-2 |Bd +45° C; 96 h;-veltage-tests

6.2.1.2 Climatic tests for storage

Verification of resistance to environmental stresses during storage shall be verifig

accdrdance with Table 5. This test is performed without voltage. One hour after the end of
climatic test, thefests specified in 6.2.2, 6.2.3 and 6.2.4 shall be performed.

Table 5 —Referenceconditionsfor storage-tests Climatic tests for storage

d in
bach

Maﬂn_cha;amrjsﬁre Rasic level [ Test specification
standard Class
Exposed to the cold IEC 60068-2-1 | Ab -25°C; 96 h
Exposed to dry heat IEC 60068-2-2 |Bb +70° C; 96 h

6.2.2 Test of response sensitivity of the IFLS 37

The response sensitivity shall be tested at the lowest and at the highest value of the nominal

system voltage U, and-ef-therated-supply-voltage-Ug-and under the conditions of 4.4.1.

For this test, the insulation resistance shall be simulated-as—fellews according to the 4 test

conditions specified in Table 6:



The reference conditions have been completely revised and are more comparable to the reference conditions of other parts of the IEC 61557 series. Tests should thus be easier to understand and better reproducible.

The sections on climate testing have been revised to minimise misinterpretation.

The response sensitivity test was extended to 4 test cases to ensure the function of the IFLS under the defined operating conditions.

https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563
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ingle pole resistor (from-ere each phase of U, in turn to earth);

— symmetrically (same resistor from all phases of U,, to earth).

Table 6 — List of test conditions (TC)

Test Insulation resistance U, Response sensitivity
conditions
TCA1 single pole resistor highest value of the nominal conditions of 4.4.1
- system voltage U
TC2 symmetrically
IC3 single Ir'\nlp resistor lowest value of the nominal
- system voltage U,
TC4 symmetrically

The

fine-
cap3g
and
cap3g

Duri
resp

systTm to be monitored by reducing the test resistances slowly. The response sensitivity

be d
deps

sengjitivity shall be tested by connecting capacitors step by step.

Whe
the |
valug

The

The

measuring device used for testing shall be able to accommodate slow, leontinuoy
step changes of the insulation resistance as well as a connection df] system lea
citances according to 4.4.1. Capacitors with an insulation resistancé’of at least 10(
a tolerance limit of +10 % maximum shall be used for simulating system lea
citances.

ng testing, the insulation faults are simulated by externally connected test resistors.

etermined with symmetrical and single pole test pesistances. If the measuring prin
nds on the magnitude of the system leakagé“capacitance, the specified resp

h the IFLS is provided with adjustable response sensitivity, the tests shall be perform
owest and at the highest value for a value which is adjustable continuously and fq
s with fixed selectable response sensitivities.

fests shall be performed under the-elimatic-environmental reference conditions of-4-7

Fesponse sensitivity shall-be'‘compared with the values stated by the manufacturer.

Test of the locating current I; and locating voltage U, 38

s or
kage
MQ
Kage

The

bnse sensitivity shall be determined at the lower and the‘dpper value of the voltage df the

shall
ciple
bnse

bd at
r all

6.1.



This part has been completely revised in order to reduce the deviations of the test results in different third-party testing institutes.
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Requirements of 4.4.2 are tested in this subclause.

The locating current shall be measured in an IT system with no system leakage capacitance
and with an insulation resistance > 100 MQ as follows:

If a passive locating current source is used:

o] set the voltage of the IT system to the maximum nominal system voltage of the%

o connect an amperemeter or an appropriate device between one phase co of
the PE conductor and measure the RMS value of the locating current, ecifi
Figure 1. (1/

I[{ an active locating source is used: (],Q

o] connect the anti-aliasing filter between the injection terminal andry{r%earth termina

o] set the voltage divider in Figure 2 to satisfy the equivalent r ﬁgt%nce requirement
4.4.2. For example, if the injection resistance is below 500 @RH can be setto 9,9

Ry to 100 kQ and C; to 10 nF. Q/C)
o/ connect a voltmeter with peak and RMS measurem Nt capabilities to the output o
anti-aliasing filter and measure the peak and RI\@ (&lues as shown in Figure 2.

U, ghall be calculated from the voltmeter measur?gnt and shall be less than Uiyt a

f21b Hz. The voltmeter shall be in the peak m‘%g‘ or the peak measurement and in the

RMS mode for the RMS measurement. For the
maximum response time of 250 pus.

k measurement, the voltmeter shall hg

\\\Q)

U, ghall be calculated from the voltmeter measurement and shall be less than Ujyit p

f<1p Hz, measured with a voltmeteh\n\ the peak mode. The voltmeter shall have a maxi
resppnse time of 250 ps. \_O

NOTH 1 A conformity assessme be used to consider both the device and its related user documentat
third-party body can use the aboy st configuration or any other relevant test configuration.

If an|active locating @%e is used with a locating voltage above 50 V AC RMS and 70V

or 120 V DC: C)

onnect th ﬁége divider between the injection terminal and the earth terminal;
fet theéﬁbage divider values, Rg to 500 Q and Rg to 1,5 kQ;

[/, M)

NO\Q/Q) The values for Ry and Rg represent the worst-case condition and can be found in IEC 60479-1.

ice;
and
pd in

from
MQ,

f the

- for

true
ve a

- for
mum

on. A

beak

CONNEct a Voltmeter with peak and RMS measurement capabilities 10 the output o
voltage divider and measure the peak and RMS values as shown in Figure 3.

Key for Figure 1 to Figure 3

1

N o oA wWwN

phase

neutral

IFLS (operating)

injection terminal

injection system

amperemeter or appropriate device
injection impedance 7,

injection resistance R,

the
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10
11

12
13
14
15

16

17
18

24 —

locating current 7

earth terminal

R, first resistance of the voltage divider

R second resistance of the voltage divider

C; anti-aliasing filter

U, calculated voltage for the locating voltage assessment

Ug measured voltage for the locating current assessment

IEC 61557-9:2023 CMV © IEC 2023

voltmeter with peak measurement capabilities for the peak measurement and a voltmeter with RMS

Mmeasurement capabilities for the RMS measurement

R first resistance of the voltage divider representing resistance of human skin

Ry second resistance of the voltage divider representing resistance of a human body
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PHASE
— NEUTRAL —
( IFLS (operating) ; |
l Injection
terminal
Internal
impedance
Internal

DC
resistance R;

or approgriate device

Injection
system

K } Earth terminal

Locating current

IEC

10

IEC
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[ IFLS (operating) }

Or appropriate,

Injection
Internal terminal
impedance
P Shunt
<1Q
Internal »\
DC
resistance R; @emj

Locating current

N\

j Earth terminal

14

12

10

IEC

M

J

IEC

Figure 2 — Test configuration: Active locating source
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( IFLS (operating) }Injection terminal

Internal |
impedance

2kQ

Internal /I\
DC

resistance R Amperemeter
/J\ or appropriate,
@ Locating current

J Earth terminal

IEC

3
[ 2 |
v 11

<
8 %
19 15
: 9
10

N /

IEC

Figure 3 — Test configuration for current testing: Active locating source is used
with a locating voltage above 50 V AC RMS and 70 V peak or 120 V DC

Ug shall be less than ;;,;t ac * 500 Q for /2 15 Hz, measured with a voltmeter in peak mode

for the peak measurement and in the RMS mode for the RMS measurement. For the peak
measurement, the voltmeter shall have a maximum response time of 250 ps.

Ug shall be less than 7;;,,it ac X 500 Q V for f< 15 Hz, measured with a voltmeter in a peak
mode. The voltmeter shall have a maximum response time of 250 us.
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NOTE 3 A conformity assessment can be used to consider both the device and its related user documentation. A
third-party body can use the above test configuration or any other relevant test configuration.

6.2.4  Test of the location warning

Com

liance with the rnqnirnmnnfe gi\lnn nd4 21 shall be verified in accordance with th

test

sped

6.2.5

If an
accol

6.2.6

Com
4.5.1

621

ification of the manufacturer which shall be documented.

Test of the indication of the insulation value

rdance with the test specification of the manufacturer which shall be dgcdmented.

Verification of insulation coordination

pliance with the requirements for the clearance and creepagé-distances and insulati
shall be performed in accordance with IEC 61010-1.

[ Test of the performance-of the LCI

6.2.8  Voltage test

The |

6.2.7
The

o
)
0

Test of the electromagnetic\compatibility (EMC)

electromagnetic compatibility shall be tested in accordance with IEC 61326-2-4.

Test of the loss of LLCS connection

indication of the insulation value is provided, compliance with 4.3.1 shall"be verifi¢d in

DN in

£
©

T

If at
shall
be v

st of thedgss of the connection of LCS function is implemented, the requirements of
be verified by the interruption of the connection. Compliance with the requirements
erified\by visual or audible inspection.

For thi ’. ; ol rouit ot ; hal . .

6.2.9 Test of the protection class and of the earth connection of the IFLS

N
®

1.3.2
shall

Compliance with-4-6-3 IEC 61010-1 shall be verified if the earth connection of the IFLS is
intended for protective earthing purposes. 39

6.2.10 Inspection of the marking and operating instructions

Compliance with the requirements given in 5.1 and 5.2 shall be verified by visual inspection.


At least one functional earth is required for the function of IFLS. Whether a protective earth is required instead or in addition depends on the manufacturer's insulation coordination.
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6.2.11 Mechanical test
6.2.11.1 Shock and vibration test
Shock and vibration tests shall be performed according to—verify-the requirements—of 4.8.2
Table 7.
Table 7 — Product mechanical test 40
Mechanical Standard and Test parameters Other information

robustness, in level

olrnr:lfinn test
Behgviour to IEC 60068-2-6 2 Hz to 13,2 Hz — Duration in case of no resonance
vibrations Test E amplitude £1 mm condition 9 min at 30 Hz.

est Fc

13,2 Hz to 100 Hz —
acceleration +0,7 g.

For severe vibration
conditions such as for

example diesel engines,

air compressors etc.:

2,0 Hz to 25,0 Hz —
amplitude +1,6 mm

25,0 Hz to 100 Hz -
acceleration ¥4 g

Duration at each resonange_fféquend
which Q =2 2 is recorded{90/min.

During the vibration(ést] functional t
are to be carried out.

Tests are to peé ‘carried out in three
mutually petpendicular planes.

As a guige, it is recommended that ¢
doesnotexceed 5.

Where a sweep test is to be carried

instead of the discrete frequency tes
and a number of resonant frequencig
are detected close to each other, the]
duration of the test is to be 120 min.
Sweep over a restricted frequency rg
between 0,8 times and 1,2 times the
critical frequencies can be used whe
appropriate.

NOTE Critical frequency is a frequ
at which the equipment being tested
exhibit:

— malfunction and/or performance
deterioration

— mechanical resonances and/or ot
response effects occur, for exam
chatter.

y at

bsts

ut

[2]

nge

Ency
can

her
ble

Behgviour to
shocks

IEC 6Q0088-2-27,
Test EBa

10 g,/ 11 ms, 3 pulses

6.2.11.2

The requirements of 4.7.2 shall be verified by visual inspection.

Validation of the IP requirements

6.2.12 Record of the type test

The results of the type test shall be documented.

6.3 Routine tests

6.3.1

General

Routine tests shall be performed on each IFLS.



Previously Table 2. Updated and revised.
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m-the

.. . " .. .
o o o i o oo Tttt o oo gt o oS oo rhazci o o oot o ot

Ly

o

-l

Frel

dentre of the settina of the resnonse sensitivitv_for devices with continuouslhy_adiustable

ST C— ot ottty O th T T CopUioC—oCHoTthvVity TO0—GCVICC O Wit COtTa Ou oty agaoaiorc

T ito oo DT TCUUCTCU o ouCma GCyrcCuiat th Tt TocqumrCiTcTitoarc gt

Voltage test

Recording of routing‘tests

Overview ofirequirements and tests for IFLS

gt

Duriha this test the limite cshall he reduced to such 3 dearee that the reaguirameants are mdt

DU hirg—titotC oG

6.3.2

The-{dielectric—test voltage tests of insulation fault location systems shall be performgd in

accordance with IEC 61010-1:2010, Annex

e
R

6.3

The compliance with the\tests of 6.3 should be recorded.

7

Table 8 gives_an overview of the requirements for IFLS and the tests that shall be perfofmed

for IFLS,



These tests are only required as a type test. The requirement for routine testing of these required properties dates back to a time when devices without microcontrollers and switching power supplies were predominantly on the market.
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Table 8 — Requirements and tests on IFLSs

Characteristics Requirements Type tests Routine tests

Local location warning 4.2.2 6.2.4 6.3.3

Not applicable
Remote location warning 4.2.3 6.2.4 e

Not applicable
Indication of the insulation value 4.3.1 6.2.5 Not applicable
Performance-ofthe lELS Alarm in case of the 4.3.2 6.2.8 Not applicable
interruption of the loss of the connection to the LCS
Self-fest 4.3.3 --- Not applicaple
Resdonse sensitivity 4.41 6.2.2 6-3-2

Not applicable
Locaring current 4.4.2 6.2.3 Not applicable
Localing voltage 4.4.2 6.2.3 Not applicable
EMC 4.6 6.2.7 Not applicaple
Cleafance and creepage distances 4.51
Insulption coordination 6.2°6
Voltgge test 6.3.2
Protgction class and earth connection 4.5.2 6.2.9 Not applicable
Climatic environmental conditions 4.8 6.2.1 Not applicable
Mechanical requirements 4a 6.2.11 Not applicable
Markjng and operating instructions Clause 5 6.2.10 e

Not applicaple



https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

-32 - IEC 61557-9:2023 CMV © IEC 2023

Annex A
(normative)

Equipmentfor-Insulation fault location system in medical
locations (MED-IFLS)

A.1 Scope General

This annex gives additional requirements-fer-equipment for the insulation fault location system
that [is used in unearthed AC TT systems of group 2 medical Tocations in accordance]with
IEC $0364-7-710. 42

A.2| Requirements

A.2. General

In addition to the requirements of Clause 4-or-modificationstdetailed-in-A2.2and-A-23] the
folloyving requirements apply. These requirements and the&etevant type and routine testg$ are
given in Table A.1.

A.2.2 Performance requirements
A.2.2.1 Response sensitivity

The [minimum response sensitivity shall be-50 kQ or U, / 50 kQ at a total upstream sygtem

leakage capacitance (sum of the leakage capacitances of all phase conductors to earth) of
0,5 yF.

A.2.2.2 Locating current I Hn%

The Jocating curreni-/i_shall not exceed the maximum admissible locating AC current I;;,it hc of
1 mA peak and/og T"MmA RMS for frequencies greater than 15 Hz and it shall not exceed the
maximum admissible locating DC current /j;,it pc ©f 1 mA peak for frequencies less than 1|5 Hz

or DC.

A.2.2.3 Locating voltage U 43

If an active locating voltage U, or locating current /, is used, the locating voltage U shall be
below 25\ a-c—+m-s—ord-c not exceed the maximum admissible locating AC voltage Uit ac
of 35,5V peak and 25 V RMS, and the maximum admissible locating DC voltage Uj;pit pc of
35,5 V peak.

A.2.2.4 Response time 7,

The response time under the conditions of A.3.3 shall be stated by the manufacturer.

A.2.2.5 Indication of the fault-position location



Reworded for better understanding.

Analogous to the changes in Subclause 4.4.2, the adjustment for medical locations is made here.

Analogous to the changes in Subclause 4.4.2, the adjustment for medical locations is made here.
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Information that indicates in which circuit the insulation fault has been detected shall be given. 44

A.2.3 Electromagnetic compatibility

The MED-IFLS shall be in accordance with IEC 61326-1:2020, 7.2, Group 1, Class B equipment
for emissionand itk N oo o accords - NP

Marki | -y : Q({/b



Rewording for better understanding.

Update and supplement.

No changes or additions, therefore this section has been deleted.

Complete revision of the structure and content analogous to the changes in Clause 6.
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Standard
4 Complete Radiated 30-MHzto-230-MHz B At-rated CISPR 11
device disturbance 230 MHz to voltage
emission 1-000-MHz
2 Sl e R e B Spotod [
connections disturbanee veltage
copnnections

A3

A.3.

In ad

A.3.]
A.3.]

The
requ

A.3.]

The

NOTH
third-

A.3.]

The
acco

NOTH
third-

A.3.]

The
cap9

25k

Additional tests @A
(bO
General
N

dition to the tests of Clause 6, the tests of A.3.2 to A.3.4 shall apply.q(,l’
/\/
p Test of the performance requirements (0
N

P.1 Response sensitivity ©

rements of A.2.2.2.

O
Q<<
p.2 Locating current Q

compliance with the requirements in A.2.2.2\\$1\all be verified according to 6.2.3.

A conformity assessment can be used to consider both the device and its related user documentat
arty body can use the above test configurati&h or any other relevant test configuration.

¥

.3 Locating voltage

rding to 6.2.3. C)\\
A conformity assessmient' can be used to consider both the device and its related user documentat
arty body can use t ve test configuration or any other relevant test configuration.

J Test of hg)response time

Fespons @ne shall be tested at the nominal system voltage and at a total system lea
citan 0,5 yF symmetrically distributed from all phase conductors upstream o

er consideration of the requirements of A.2.2.4 (type test).

Iocaiing&y rent sensor by suddenly reducing the insulation resistance from nearly infinity to

'}\

response sensitivity shall be tested according to @\{(z under consideration of the

O
locating voltage shall bec\}e’}ted under consideration of the requirements of A.2.2.

kage
f the

A.3.4 Test of the electromagnetic compatibility (EMC)

Tests for the electromagnetic compatibility shall be performed according to 6.2.7 while also
adhering to the requirements of A.2.3 and Table A.2 (type test).
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Table A.1 — Additional requirements applicable to MED-IFLS

Requirements for type tests

Requirements for routine tests

Response sensitivity

6.2.2and A.2.2.1

Locating current /|

6.2.3,

A.2.2.2and A.3.2.2

Locating voltage U

6.2.3,

A.2.2.3and A.3.2.3

Response time 7,

A.2.2.4 and A.3.3

Not applicable

Table A.2 — Emission test for MED-IFLS

Tegt Access Test Specification Class Comment Basic Standard
Ng.
1 Complete Radiated 30 MHz to 230 MHz B At rated |E¢"61326-1:2p20,
device disturbance 230 MHz to voltage 7.2
emission 1 000 MHz
2 Supply Conducted 150 kHz to 30 MHz B At rate@ IEC 61326-1:2p20,
connections disturbance voltage, 7.2
and main emission
connections
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Annex B
(normative)

Portable equipment for insulation fault location

Scope General

This annex gives additional requirements for portable equipment for insulation fault location
(PIFL) that is used |n unearthed IT systems This portable equment can be used instead of,

orin

Thel
e

claud

B.2

B.2.

In ad

B.2.]
B.2.]
If an

with
IEC

B.2.]

If ha
syst

The

B.3

In ad
shall

infarmation fa n
HHoHMatHoR—at Gd et P

Additional requirements

General

dition to the requirements of Clause 4, the requirements of-B.2.2 apply.

p Performance requirements
P.1 Portable locating current sensor (PLCS)

PLCS is used as-evaluating the locating current sensor, it shall-comply be in accord
IEC 61010-2-032. The PLCS shall be a>current sensor type A in accordance
51010-2-032.

p .2 Probe assemblies

d-held probe assemblies or assemblies for the connection of the portable devices t

probe assemblies shall‘bé of type A in accordance with IEC 61010-031.

Marking and-operating instructions

be inclded in the operating instructions-apphy-:

'vlgorma’uon on the influence of electro-magnetic fields in the vicinity of the locating cu

NSOr——-=--boinolndec o the comm e e oo me

m to be monitored are used, they shall-eemply be in accordance with IEC 61010-031].

hnce
with

b the

dition to therequirements regarding information in Clause 5, the following informatign-en

[rent

— information on the influence of the load current in the current carrying parts of the system

to which the locating current sensor shall be applied-shaltbe-included-in-theoperating
rehsteas

— information shall be added where the locating current sensor for example is erroneously
applied to one single DC load current carrying conductor, because it is possible that the
locating current sensor may only be removed after switching-off the load current in the

S

B.4

ystem.

Additional tests

In addition to the tests of Clause 6, the following tests shall be performed:
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6.2.7 does not apply, instead tests of the electromagnetic compatibility on portable
equipment for insulation fault location shall be performed in accordance with IEC 61326-2-2,
but with the performance criteria in accordance with IEC 61326-2-4;

the requirements of Clause B.2 and Clause B.3 shall be-taken-into-consideration met.
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Annex C
(informative)

Example of an IFLS and explanation of upstream
and downstream system leakage capacitances

Examples for the functions of an IFLS

An IFLS usually comprises several functions-{(see-Figure-C-1):

t
[

Thes
func
integ
addi

The

currd
voltg
curre
voltg

The

n IMD in accordance with IEC 61557-8;
n LCI, portable or permanently installed;

n LCS, for example differential current transformer or differential current clamp, use
ne detection of the locating current and is connected to the IFL;

- a’Ln IFL, portable or permanently installed: the locating current sensors ‘ane connected t

sulation fault-evaluater locator (IFL) to detect the locating current.

e functions-ean may be performed either by single devices, ohe for each function;
ions can be integrated into one single device;:or. Likewise; seme or all functions ¢
rated into an IMD in accordance with IEC 61557-8; ordnte’ combined devices that
ional monitoring functions.

LCIl can be a passive-device locating current injestor (PLCI) or an active-deviee loc
nt injector (ALCI). In the case of a passive dévice, the locating current is driven b
ge to earth of the system to be monitored and:is limited by the LCI to the maximum loc
ent. In an active test device, the locating current is generated by an independent a
ge or current source inside the test device:

IMD, LCI and IFL can either-be comprise single devices or all or some of these func

d for

b the

r all
n be
fulfil

bting
the
hting
lctive

ions

of egch device may be-cembined integrated into one single device.

The PIFL-ean may be used together with a fixed installed LCI or a portable LCI can be usgd.
NOTH For an explanation of the abbreviated terms used in Figure C.1, see Table 1 in 3.2.
Figufe C.1 shows an @xample of an IFLS comprising several devices.

Key fpr Figure C.1 and\Figure C.2

1T 7T Tralsformer

2 IMD lmsulation monitoring device

3 LI Locating current injector

4 P Portable—eatipmentforinsutationfautttocation

5 IFL Insulation fault locator

6 PLCS Portable locating current sensor

7 LCS Locating current sensor

8 I Locating current

9 R Insulation resistance

10 C, System leakage capacitance upstream of the locating current sensor

System leakage capacitance downstream of the locating current sensor
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PIFL

T
i IMD <
I
< LCI <
I I
LCS
IFL
-
—
=
LCS
IL'

Figure C.1 — Example of an IFLS

IEC
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C.2 Upstream and downstream system leakage capacitance

Figure C.2 shows the upstream and downstream system leakage capacitance.

T
Y IMD 9
Upstream —p LCI
¢
II CLu
LCS
I IFL
E=
¢ | |
Crq
DQownstream __y,
_ o~
H v
Re
IHC
Figure C.2 — Explanation of upstream and
downstream system leakage capacitance



https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

IEC 61557-9:2023 CMV © IEC 2023 -41 -

Bibliography

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock
IEC 60364-4-41:2005/AMD1:2017

IEC 60364-5-53:20042019, Low-voltage electrical installations—ef—buildings — Part 5-53:
Selection and erection of electrical equipment — Devices for protection for safety, isolation,
switching, control and monitoring
IEC 60364-5-53:2019/AMD1:2020

IEC $0479-1:2018, Effects of current on human beings and livestock — Part 1: Generakaspects

IEC p0664 (all parts), Insulation coordination for equipment within low-voltage supply systems

IEC p0664-1, Insulation coordination for equipment within low-voltage supply systems — Part 1:

Pringiples, requirements and tests

IEC 60664-3, Insulation coordination for equipment within low-voltage-systems — Part 3: Uge of

coat{ng, potting or moulding for protection against pollution

IEC-B0947-5-1:2003, Low-voltage-switchgearand-controlgear—Part-5-1-Control-circuit devyices
Ay [ £ o i o

B s e e

cmeediebineslosnanle iathocl of cocconine e cosioriaoncs of lovisonorons coniogle

Sooialiosis

IEC 1140, Protection-against-electric shock —Common-aspects forinstallation-and-equipnent

IEC $1557-15, Electrical safety in_[ow voltage distribution systems up to 1 000V AC|and

1 500 V DC — Equipment for testing,”measuring or monitoring of protective measures — Paft 15:

Fungtional safety requirementscfor insulation monitoring devices in IT systems and equipfnent

for i

IEC

sulation fault location ir NF systems

51810-2:2041201.75-Electromechanical elementary relays — Part 2: Reliability



https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

10
11
12
13
14
15
16

17

18

19

20

21

22
23

24

25

26

27

—-42 - IEC 61557-9:2023 CMV © IEC 2023

List of comments

This part of the note provides no added value for the reader.
Supplementation of relevant standards.

In this edition, some performance requirements have been completely revised to reduce
the deviation of the test results during the testing. The test part is updated accordingly. A
better distinction between the active and passive IFLS is also enabled.

In practice, insulation monitoring devices and insulation fault location system are often
confused.

ncreased understandability and better differentiation of the IFLS function from the|IMD
function.

n this edition, requirements for the locating current were not only based on the,r.m.s. value.

There are different requirements for the locating current of active/passive\insulation [fault
ocating systems.

n this edition, requirements for the locating voltage were not only based on the r.m.s. vplue.
Fvery active locating source is independent of the voltage of the )| T.system being monit¢red.
More consistent use of the terms.

mproved wording to increase readability.
mproved wording for a more accurate description.
Better fitting references in Note 1 and Note 2.
Adapted to the amended definition in the soufee:
Updated reference.

The maximum system leakage capacitance influences the IFLS function and was ther¢fore
added.

Based on the different physiologieal effects of AC and DC body currents, different limi{s for
he maximum locating currentare defined.

Based on the different physiological effects of AC and DC voltages, different limits for the
maximum locating voltage are defined.

These definitions are.analogous to the internal resistance and the source impedance df the
measuring voltagessource in IEC 61557-8.

These definitions are comparable to the definition in IEC 61557-8. Since IMDs and |FLS
bre used inSthe IT system, the same definitions are used for the insulation faults fo be
distinguijshed.

The ~reference to IEC 61557-1 has been deleted where possible to reduce| the
harmeonisation effort in CENELEC.

sud) 4 1 1 : 1 ! () 4 4 4 ! Q. ! 40
ITIeStC TIULIES TIdVeE DTTIT TTCITUUCU 11T e TTOTTITAalve ICAL UTIUTT oUDUIadustT 4.4,

This part has been completely revised in order to reduce the deviations of the test results
in different third-party testing institutes.

These definitions are analogous to comparable requirements in IEC 61557-8.

These requirements have been supplemented in analogy to similar requirements in IEC
61557-8. However, a distinction was made here between actively and passively operating
IFLS.

The reference to IEC 61557-1 has been deleted where possible to reduce the
harmonisation effort in CENELEC.

The optional use of IEC 60664-1 and parts of the IEC 61010 series for insulation
coordination has been removed to simplify the harmonisation process at CENELEC level.


https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

IEC 61557-9:2023 CMV © IEC 2023 - 43 -

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44
45
46
47

The reference to IEC 61557-1 has been deleted where possible to reduce the
harmonisation effort in CENELEC.

The reference to IEC 61557-1 has been deleted where possible to reduce the
harmonisation effort in CENELEC.

Requirements and test methods were mixed up here, so this part has been completely
revised. See Table 7.

The climate classes have been updated. However, only the temperature requirements are
taken into account as the other requirements are not applicable.

The reference to IEC 61557-1 has been deleted where possible to reduce the
Tarmonisatton effortim CENELCEC:

The reference to IEC 61557-1 has been deleted where possible to reduce| the
harmonisation effort in CENELEC.

The reference to IEC 61557-1 has been deleted where possible to,-reduce| the
harmonisation effort in CENELEC.

The reference conditions have been completely revised and are moreJcomparable t¢ the
reference conditions of other parts of the IEC 61557 series. Testshould thus be easier to
Linderstand and better reproducible.

The sections on climate testing have been revised to minimise-misinterpretation.

The response sensitivity test was extended to 4 test casé€s to ensure the function of the
FLS under the defined operating conditions.

This part has been completely revised in order to.feduce the deviations of the test repults
n different third-party testing institutes.

At least one functional earth is required for the-function of IFLS. Whether a protective Iarth
s required instead or in addition depends on“the manufacturer's insulation coordination.

Previously Table 2. Updated and revised.

These tests are only required as a fype test. The requirement for routine testing of these
required properties dates back-10o a time when devices without microcontrollers| and
switching power supplies were@redominantly on the market.

Reworded for better understanding.

Analogous to the changes in Subclause 4.4.2, the adjustment for medical locations is made
here.

Rewording for better understanding.
Update and supplement.
No changesTor additions, therefore this section has been deleted.

Complete revision of the structure and content analogous to the changes in Clause 6
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS UP
TO 1000 VAC AND 1 500 V DC — EQUIPMENT FOR TESTING, MEASURING

OR MONITORING OF PROTECTIVE MEASURES -

Part 9: Equipment for insulation fault location in IT systems
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp

-operation on all questions concerning standardization in the electrical and electronic fields. To this en
addition to other activities, IEC publishes International Standards, Technical Specificdtions, Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as AEC Publication(s)”).
eparation is entrusted to technical committees; any IEC National Committee interested in the subject dea
hy participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with .the International Organizati
landardization (ISO) in accordance with conditions determined by agreement-between the two organizati

e formal decisions or agreements of IEC on technical matters expresSysas nearly as possible, an interng
nsensus of opinion on the relevant subjects since each technical\committee has representation frd
erested IEC National Committees.

C Publications have the form of recommendations for interndtional use and are accepted by IEC N3
mmittees in that sense. While all reasonable efforts are-made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible{for the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in theirational and regional publications. Any divergence be
y IEC Publication and the corresponding national*or regional publication shall be clearly indicated in the

C itself does not provide any attestation of~conformity. Independent certification bodies provide conf
sessment services and, in some areas,\actess to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

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

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to promote international

d and
ports,
Their
t with
hising
bn for
ns.

tional
m all

tional
f IEC
I any

htions
ween
atter.

rmity
r any

embers of its technical committees and IEC National Committees for any personal injury, property dam
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
penses arising out of_the publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicati
Hispensable for the correct application of this publication.

C draws attention to the possibility that the implementation of this document may involve the use

P4
re

tent(s). IEC)takes no position concerning the evidence, validity or applicability of any claimed patent rig
pect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),

liability shall attach to IEC or\its directors, employees, servants or agents including individual experg and

ge or
) and
r IEC

ns is

bf (a)
hts in
hich

mpy be required to implement this document. However, implementers are cautioned that this may not repriesent

th

latest information, which may be obtained from the patent database available at https://patents.iec.ch

. IEC

shallnot be held rncpnncihln for idnnfif)/ihg any or all such lr__\n'rnh'r righfe

IEC 61557-9 has been prepared by IEC technical committee 85: Measuring equipment for
electrical and electromagnetic quantities. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a) new terms and definitions on maximum admissible locating AC and DC currents and

v

oltages;

b) the requirements on locating current and locating voltage have been revised;
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erformance requirements have been added;

d) the test requirements for locating current and locating voltage have been revised;
e) the structure of this document has been adapted to that of IEC 61557-1:2019;
f) the limit values under Clause A.2 were adapted to fit the changed test methods in 6.2.3.

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

Draft Report on voting

85/896/FDIS 85/901/RVD

Full
the 3

The

This
acco
at wi
desg

A lis
low
mea

The

stabllity date indicated on the IEC website under webstore.iec.ch in the data related tg

speg
e T
o W
e T

nformation on the voting for its approval can be found in the report on voting indicat
bove table.

anguage used for the development of this International Standard is English

rdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC’Supplement, avai
ww.iec.ch/members_experts/refdocs. The main document types developed by IEG
ribed in greater detail at www.iec.ch/publications.

of all parts in the IEC 61557 series, published under‘the general title Electrical safg
oltage distribution systems up to 1 000 V AC and, 1600 V DC — Equipment for tes
suring or monitoring of protective measures, candefound on the IEC website.

committee has decided that the contents of this document will remain unchanged unt
ific document. At this date, the documentwill be

pconfirmed,
ithdrawn, or

bvised.

bd in

document was drafted in accordance with ISO/IEC Directives, Pdrt 2, and developgd in

able
are

ty in
ting,

| the
the
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS UP
TO 1000 VAC AND 1 500 VDC — EQUIPMENT FOR TESTING, MEASURING

OR MONITORING OF PROTECTIVE MEASURES -

Part 9: Equipment for insulation fault location in IT systems

1 anpn

This
that
unes
to 1
inde

NOTH
in the|
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NOTH
syste

NOTH

2

The

part of IEC 61557 specifies the requirements for the insulation fault location system (I
localizes insulation faults in any part of the system in unearthed IT AC systems
rthed IT AC systems with galvanically connected DC circuits having nominalvoltags
000 V AC, as well as in unearthed IT DC systems with voltages up\to 1 500 V|
bendent of the measuring principle.

1 IT systems are described in IEC 60364-4-41. Further information on insulation fault location can be
following International Standards: IEC 60364-4-41:2005, 411.6 and IEC 60364-4-41:2005/AMD1:2017, 4
EC 60364-5-53:2019/AMD1:2020, 531.3.

ns.

3 This document does not cover IMD complying with IEC 61557-8.
Normative references

ollowing documents are referred to in the text in such a way that some or all of their co

congftitutes requirements of this document, For dated references, only the edition cited apg

For
ame

IEC

IEC

IEC

IEC

IEC
spec

undated references, the latest edition of the referenced document (including
ndments) applies.

50068-2-1:2007, Environmeuntal testing — Part 2-1: Tests — Test A: Cold
50068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
50068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
50068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance: S

50364~7-710:2021, Low-voltage electrical installations — Part 7-710: Requirement
ial installations or locations — Medical locations

FLS)
and
s up
DC,

found
11.6,

2 This document covers both passive IFLS and active IFLS. Active”IFLS can be used in de-enelgised

htent
lies.
any

hock

5 for

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60721-3-1:2018, Classification of environmental conditions — Part 3-1: Classification of
groups of environmental parameters and their severities — Storage

IEC 60721-3-2:2018, Classification of environmental conditions — Part 3-2: Classification of
groups of environmental parameters and their severities — Transportation and handling

IEC 60721-3-3:2019, Classification of environmental conditions — Part 3-3: Classification of
groups of environmental parameters and their severities — Stationary use at weatherprotected
locations
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IEC 60947-5-1:2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices
and switching elements — Electromechanical control circuit devices

IEC 60947-5-4:2002, Low-voltage switchgear and controlgear — Part 5-4: Control circuit devices
and switching elements — Method of assessing the performance of low-energy contacts —
Special tests

IEC 60947-5-4:2002/AMD1:2019

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements

IEC

61010-1:2010/AMD1:2016

IEC
labo
circu

IEC
labo
asse

IEC
labo
curre

IEC

IEC
requ

IEC
requ
and
low-

IEC
requ
and
equi

IEC
150
Gen

51010-2-030, Safety requirements for electrical equipment for measurement, control,
ratory use — Part 2-030: Particular requirements for equipment having testing ormeas
its

51010-031, Safety requirements for electrical equipment for measurement, control,
ratory use — Part 031: Safety requirements for hand-held and hand-manipulated p
mblies for electrical test and measurement

51010-2-032, Safety requirements for electrical equipment for measurement, control,
ratory use — Part 2-032: Particular requirements for hand-held and hand-manipu
nt sensors for electrical test and measurement

51140, Protection against electric shock — Common aspects for installation and equip

51326-1:2020, Electrical equipment for meaSurement, control and laboratory use —
frements — Part 1: General requirements

51326-2-2, Electrical equipment forimeasurement, control and laboratory use —
frements — Part 2-2: Particular requitements — Test configurations, operational condi
performance criteria for portable testing, measuring and monitoring equipment us4
oltage distribution systems

51326-2-4, Electrical equipment for measurement, control and laboratory use —
frements — Part 2-4i Particular requirements — Test configurations, operational condi
performance critetia* for insulation monitoring devices according to IEC 61557-8 an
bment for insulation fault location according to IEC 61557-9

51557-1:2019, Electrical safety in low voltage distribution systems up to 1 000 V AQ

bral requirements

IEC |

and
iring

and
robe

and
ated

ment
FMC
FMC

fions
d in

FMC
fions
o for

and

D V DC. & Equipment for testing, measuring or monitoring of protective measures — Part 1:

and

1 500 V DC - Equipment for testing, measuring or monitoring of protective measures — Part 8:
Insulation monitoring devices for IT systems

IEC 61810-2:2017, Electromechanical elementary relays — Part 2: Reliability
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3 Terms, definitions and abbreviated terms

3.1

Terms, definitions, symbols and units

For the purposes of this document, the terms and definitions given in IEC 61557-1, IEC 61557-8
and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following

addr

eSses!

e |EC Electropedia: available at https://www.electropedia.ora/

e |80 Online browsing platform: available at https://www.iso.org/obp

3.1.

insulation fault location system

IFLS

devige, equipment or combination of devices used for insulation fault locationin IT systenis

Note [ to entry: [IFLS functionality can be used in addition to insulation monitoring functionality. It injects a lo¢ating

current between the electrical system and earth and locates the insulation fault.

3.1.2

locating current

I

currgnt that is injected by the locating current injector ddring the location process

Note [ to entry: The locating current can be generated by:

— arn active locating source with a sufficiently large interhal impedance using an independent voltage slource
different from the system to be monitored, or

— a passive locating current source driven directly from the system to be monitored.

3.1.3

locating voltage

Uo

voltgge present at the measuring terminals of the locating current injector during| the

measurement when the device-has an active locating source

Note [l to entry: In a fault-free; de-energized system, this represents the voltage present between the terminjals of

the lopating device to the system to be monitored and the terminals for the connection to the PE conductor.

3.1.4

response sensitivity

valu¢ of the_locating current or insulation resistance at which the insulation fault lo¢ator

resppnds-utider specified conditions

Note Ito entry: Respaonse r:;:\ncifi\/ify may ejther he a fixed threshold or a response curve

3.1.5

insulation fault locator

IFL

device or part of a device, that has the function to locate the insulation fault

3.1.6
locating current sensor

LCS
sens

or for the detection of the locating current used for the location of the insulation fault
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3.1.7

locating current injector

LClI

device or part of a device, that has the function to inject the locating current into the IT system
in order to locate the insulation fault

3.1.8

passive locating current injector

PLCI

locating current injector that generates the locating current directly from the system to be
monitored

3.1.9
actiye locating current injector
ALC
locafing current injector that generates the locating current from a locating voltage/source which
is different from the system to be monitored

3.1.10

insuflation fault location system in medical location
MED-IFLS

spedffic insulation fault location equipment dedicated to locating_insulation faults in IT sysiems
of grpup 2 medical locations

Note [l to entry: The MED-IFLS is described in IEC 61557-9:2023,“Annex A.

Note P to entry: Medical locations are defined in IEC 60364-7-710.

3.1.11
resplonse time
Lal
time[required by insulation fault locatiofi*equipment to respond under specified performpnce
conditions

Note [ to entry: The requirements for'the condition can be found in IEC 61557-9:2023, A.2.2.4.

3.1.12

groyp 2 medical location
med|cal location wheretME equipment or ME systems are intended to be used intrusiyvely,
extefnally or invasively-to any part of the patient and where discontinuity of the electrical supply,
suchl as protection against electric shock, represents a risk to the safety of the patient

[SOURCE: IEC 60364-7-710:2021, 710.3.9, modified — "medical location" added to the squrce
term|"grodp2".]

3.1.13

portable equipment for insulation fault location
PIFL

equipment used for temporary insulation fault location in IT systems instead of, or in addition
to, fixed installed equipment for insulation fault location

Note 1 to entry: The requirements for PIFL are defined in Annex B of this document.
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3.1.1

4

system leakage capacitance for IFLS

C

el

maximum value of the total capacitance to earth of the system to be monitored including any

conn

Note 1 to entry:

ected appliances up to which the IFLS can work as specified

including the neutral conductor to earth.

3.1.1

5

maximum admissible locating AC current

The system leakage capacitance is the sum of the leakage capacitances of all phase conductors

Liimit

Note

3.1.1
max

Liimit

C
mathm peak value of the locating current above a pre-set level of frequency

to entry: The frequency and current levels are derived from IEC 61140.

6
mum admissible locating DC current

DC

maximum peak value of the locating current below a pre-set level of frequency

Note

3.1.1

Ulimi

to entry: The frequency and current levels are derived from IEC 61140.

7
mum admissible locating AC voltage

AC

maximum peak value of the locating voltage above @/pre-set level of frequency

Note

3.1.1

Ulimi

to entry: The frequency and voltage levels are derived from IEC 61140.

8
mum admissible locating DC voltage

DC

maximum peak value of the locatingvoltage below a pre-set level of frequency

Note

3.1.1
injec
R

resigtance of the lecating current injector between the injection terminal and the earth tern

3.1.4
injeq
7

to entry: The frequency and\voltage levels are derived from IEC 61140.

9
tion resistance

0
tion-impedance

ninal

total

H pu | £ 41l 1 i F - 4 | Y 4l HIvH i 4 H 1 pu |
mrpcuarivcc Ul uaic 1otatiity CUTTTITU TTJTUIUT DTUWTTITT UIT THJTUUUTT 1TTTTIT T art artd

terminal, measured at the nominal frequency

3.1.21

symmetrical insulation fault
defect in the insulation of an electric installation or equipment creating a resistive path to earth
having approximately the same resistance from all phase conductors to earth

3.1.22

asymmetrical insulation fault
defect in the insulation of an electric installation or equipment creating a resistive path to earth
having different resistances from all phase conductors to earth

4lo
urc

arth
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3.2 Abbreviated terms and symbols

The abbreviated terms and symbols listed in Table 1 apply to this document.

Table 1 — Abbreviated terms and symbols

Abbreviated term or

Explanation

symbol
Clyq System leakage capacitance downstream of the locating current sensor
CLy System leakage capacitance upstream of the locating current sensor
ol System leakage capacitance for IFLS
EM( Electromagnetic compatibility
FE Functional earth terminal
&n Standard acceleration of free fall
IFL Insulation fault locator
IFLY Insulation fault location system
I Locating current
IMD Insulation monitoring device
IP Degree of protection of enclosure
LCI Locating current injector
LCS Locating current sensor
LLW Local location warning
PE Protective earth conductor
PIFL Portable equipment for insulation fault location
PLC| Passive locating current injector
ALCY Active locating current injector
PLCIS Portable locating current sensor
0 Quality factor
Re Insulation resistance
RLW Remote location warning
RMY Root-mean-square value, effective value
T Transformer in an IT system
Limitlac Maximum admissible locating AC current
Limitloc Maximum admissible locating DC current
Uimi A¢ Maximum admissible locating AC voltage
Ujimit bC Maximum admissible locating DC voltage
MED-IFLS Insulation fault location system in medical locations
o Response time
RLW Remote location warning
uF Microfarad
The farad (symbol: F) is the S| derived unit of electrical capacitance.
1 yF (microfarad, one millionth (10-6) of a farad)
U Formula symbol for a voltage in the Sl unit volt
U, Calculated voltage for the locating voltage assessment
U, Measured voltage for the locating current assessment
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Abbreviated term or

Explanation

symbol

U, Locating voltage

Up,a Permanently admissible nominal voltage

U, Nominal system voltage

Ug Supply voltage

MQ megaohm
The ohm (fyrpbol: Q) i‘ﬁ‘the SJ derived unit of electrical resistance. 1 MQ (megohm)
cofresponds—te-onemithenohms

Z, Injection impedance
Total impedance of IFLS between the terminals to the system and earth, measured at
the rated frequency fy

R, Injection resistance

Ry First resistance of the voltage divider

Ry Second resistance of the voltage divider

Rg First resistance of the voltage divider representing resistance of human skin

Rg Second resistance of the voltage divider representing resistance of a human body

Cs Capacitance of anti-aliasing filter

us Microsecond
The second (symbol: s) is the baséwnit of time in the International System of Unifs
(SI).

Fc Test Fc: Vibration (sinusoidal)

Ea Test Ea and guidance: Sheck

nF nanofarad

The farad (symbokiF) is the S| derived unit of electrical capacitance.

4 Requirements

4.1 General requirements

Equipment for inSulation fault location shall be capable of localizing symmetrical insulgation
faultg as well as.asymmetrical insulation faults in an IT system and to give a location warn|ng if

the ipsulatiof resistance in a part of the installation falls below the response sensitivity.

If equipment for insulation fault location has a self-test function, the self-test shall not profuce

an inswationfaul-to-earth-

rerer

For the requirements of an insulation fault location system in medical locations, see Annex A.

For the requirements of portable equipment for insulation fault location, see Annex B.
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4.2 Functions provided by an IFLS
421 Location warning

An IFLS shall contain a visual warning device, which indicates if an insulation fault is detected.
Alternatively, an IFLS shall allow for connection to such a visual warning device for the
indication of an insulation fault. If externally connectable audible signalling devices are provided,
they may be fitted with a resetting facility. In this case, after clearing an insulation fault or
resetting the device, the audible signal shall sound if a new insulation fault occurs. The location
warning shall be either a local location warning or a remote location warning or both together.

4.2.2—tocattocatiomwarmnmg (EEW)

This|function aims at issuing a warning signal when the insulation resistance betweer the
systém and earth falls below the set response value.

This| function will include the localization of an insulation fault in an ITcsystem incldding
syminetrical and asymmetrical insulation faults, an assessment of this faulttand a local warping.

A logal warning should be made by visual indicators or by additional audible signals genenated
by tHe product implementing the function.

NOTH Usually this function is provided by the IFLS.
4.2.3 Remote location warning (RLW)

This|function aims at issuing a remote warning signahif the insulation resistance between the
systém and earth falls below the response sensitivity.

This| function will include the localization.ef¢an insulation fault in an IT system incldding
symmetrical and asymmetrical insulation, faults, an assessment of this fault and a remote
warning.

A relay contact output or an electronic switching output or a data communication can be psed
to report the warning remotely.

NOTH The warning output can be*dsed in some applications for switching.
4.3 | Optional functions provided by IFLS
4.3.1 Indication.of the insulation value

Wheh an IFLS\includes means for the indication of the insulation value, the uncertainty of the
indigated value shall be stated by the manufacturer.

4.3.2 Alarm in case of the interruption of the loss of the connection to the locatinlg
current sensor (LCS)

When an IFLS includes a periodic verification of the connection to one or more LCSs, an
indication in case of loss of connection shall be provided.

4.3.3 Self-test

An IFLS can have a self-test function. Checking the response sensitivity by the self-test is not
mandatory.
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4.4 Performance requirements
4.4.1 Response sensitivity

An IFLS shall be designed in such a manner that the response sensitivity stated by the
manufacturer will be met under the specified system conditions, at a total symmetrical system
leakage capacitance of 1 yF upstream of the locating current sensor (C , = 1 uF, C 4 = 0 uF

according to Figure C.2).

Information on the influence of the system leakage capacitances higher than 1 pyF on the
response sensitivity as well as possible interference from the distribution system on the
insulation fault location process shall be stated by the manufacturer.

NOTH For additional information about upstream and downstream capacitances, see Annex C.

4.4.2 Locating current I; and locating voltage U,

If a passive locating current source is used, the locating current 7, shall be limited to 500 mA

RMS. The locating current shall not increase above 500 mA RMS, under foresegable
component failures in the locating current injector (LCI). When the locating current is adjustable,
uninfentional changes of the setting shall be prevented by suitable:means.

If an|active locating source is used, then there are no additional requirements on the locating
current 7, when the value of the locating voltage U, does not exceed:

— Tlhe maximum admissible locating DC voltage Uit pc of 120 V peak measured with the
gircuit, which has an equivalent resistance of at Ieast 20 times the injection resistance |f the
signal frequency is less than 15 Hz or is DC:
— The maximum admissible locating AC Noltage Uit ac ©f 50V RMS and 70 V peak

r]:easured with the circuit, which has\an equivalent resistance of at least 20 timeg the
jection resistance, if the signal freguency is greater than or equal to 15 Hz.

For gignal frequencies less than 15z or DC, the maximum locating DC current /| ; it pc phall
not gxceed 10 mA peak, if the value of the locating voltage U| exceeds:

|
—

he maximum admissible/locating DC voltage U| nit pc ©f 120 V peak measured with the
aircuit, which has an_equivalent resistance of at least 20 times the injection resistance

For gignal frequencies greater than or equal to 15 Hz, the maximum locating AC current I} it ac
shall not exceedi3,56 mA RMS and 5 mA peak if the value of the locating voltage U, exceefls:

— The maximum admissible locating AC voltage U jnitac ©of 50V RMS and 70V peak

easuned with the circuit, which has an equivalent resistance of at least at 20 times$ the
iq:jection resistance.

Under certain circumstances for the tests in accordance with 6.2.3, injection impedance shall
be considered.

4.4.3 Permanently admissible nominal voltage Upa

The permanently admissible nominal voltage Upa shall be at least 105 % of the highest nominal
system voltage U,,.

The permanently admissible nominal voltage Upa applies between the system connections of
the IFLS and between the system connections and earth.


https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

- 16 - IEC 61557-9:2023 © |IEC 2023

If IFLS are applicable in IT systems with frequencies different from the mains nominal frequency,
for example 50 Hz/60 Hz, the manufacturer shall provide information of the permanently
admissible system voltages at the relevant frequency range in the operating instructions.

4.4.4 Supply voltage Ug

For IFLS without separate supply connections where the supply voltage U is taken out of the
system voltage U,,, the working range of the supply voltage Ug shall be equal to the voltage
range of the system voltage U,,.

For IFLS with separate connections for the supply voltage U,, the manufacturer shall prgvide
information about the admissible range of the supply voltage Us.
4.5 | Safety requirements

4.5.1 Clearance and creepage distances

An IFLS shall have minimum clearance and creepage distances in accofdance with IEC 61010-1
and |[EC 61010-2-030.

Clearance and creepage shall comply with:

— gvervoltage category lll according to IEC 61010-1;

— measurement category lll according to IEC 61010-2-030;
— pollution degree 2.

In special applications where transient overvoltage is limited, e.g. by the use of transformers
with protective separation, measuring circuits~thiay be designed for OVC Il. For devices installed

in OV CII environments, insulation shall be designed, and tests shall be carried out accofding
to IE[C 61010-1:2010, Clause 6 and IEC-61010-1:2010/AMD1:2016, Clause 6.

NOTH For circuit design features, see IEC.61140.
4.5.2 Protection class and'earth connection of the IFLS

The parth connection of the, LClI component of an IFLS is a measuring connection and shgll be
treated as a functional €arth connection (FE). If the IFLS has accessible parts which are eafthed
for protective purposes/these connections shall be treated as protective conductor connections
(PE)

4.6 | Electfomagnetic compatibility

The JFLS. shall comply with the EMC requirements in accordance with IEC 61326-2-4.

4.7 Mechanical requirements
4.7.1 Product mechanical robustness

The mechanical tests according to 6.2.11 shall be passed without failure.

4.7.2 IP protection class requirements

The manufacturer shall document equipment IP protection class in accordance with IEC 60529.
The minimum requirements are given in Table 2, which specifies minimum IP requirements for
the different kinds of IFLS housings.
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Table 2 — Minimum IP requirements for IFLS

Kind of IFLS Front panel H°f“rii:t9|;:::fpt
Fixed installed IFLS IP 40 IP 2X
panel mounted devices.
Fixed installed IFLS IP 40 IP 2X
modular devices snapped on DIN rails within distribution panel.
Fixed installed IFLS IP 2X IP 2X
housjmgdevites STapped-om DN Taitswithimaistributiomr pamet:
Portable IFLS IPO IP %Q
4.8 | Climatic environmental conditions
The JFLS shall operate at least under the following temperature conditions:

- g
-t

peration: class 3K22 in accordance with IEC 60721-3-3:2019, -5<€ to +45 °C,
ansport: class 2K11 in accordance with IEC 60721-3-2:2018,'=25 °C to +70 °C,

— sftorage: class 1K22 in accordance with IEC 60721-3-1:2048;-25 °C to +55 °C.

5 Marking and operating instructions

5.1

In ag
be p

-t

—

|
S o

-t

All inf

Marking

dition to the marking of IEC 61010-1 and.JEC 61010-2-030 the following information
rovided on the IFLS, if applicable:

pe of device as well as mark of origin or name of the manufacturer,

pe of IT system to be monitored(if the IFLS is designed for a specific type of IT syst

ominal system voltage U,, onrange of the nominal voltage,
ominal value of the rated supply voltage Ug or range of the rated supply voltage,

ominal frequency of\the rated supply voltage Ug and the nominal voltage U,, or wo
bnge of frequencies*for the rated supply voltage or nominal voltage,

ne serial number;, the year of manufacture or the type-designation required on the ou

gnd, if this is‘not possible, on the inside of the IFLS.

formation’ of 5.1 shall be indelibly marked on the IFLS.

5.2

Operating instructions

shall

W
3
-

king

side

In addition to IEC 61010-1 and IEC 61010-2-030 the operating instructions shall state the
following information:

— maximum RMS or peak values of the locating voltage U, in cases where it is independent
from the voltage in the system to be monitored;

— maximum RMS or peak values of the locating current 7 ;

— response sensitivity;

— technical data of the interface for the connection of an external warning device, including
rated voltage and rated current, rated insulation voltage and explanation of the interface
function;

— connection diagram,
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information on the influence of system leakage capacitances, of the system voltage and of

the type of distribution system on the response sensitivity;
locating voltage according to 4.4.2 and conformity to the relevant EMC standards;
functional description of the IFLS;

an indication that the system to be monitored including any connected appliances can be

influenced by the IFLS, for example influence on residual current devices (RCDs);
an indication that IMDs may be influenced by the IFLS, if applicable;

an explanation in the operating instructions that if the IMD is deactivated during the
location this shall be explained in the operating instructions;

fault

the maximum operating uncertainty for the response sensitivity under specified conditi
the maximum operating uncertainty for the indication of the insulation value, if applica
the maximum value of the system leakage capacitance Cy,.

For gn IFLS with an injection impedance where the injection current is not limited by any loc
current resistance in series, information concerning the injection impedanee’ Z; of the loc

currgnt injector as a function of the injector frequency shall be provide@-

Information for contact circuits, provided in the technical documentation, shall be in accord
with [EC 61810-2 or with IEC 60947-5-1 and with IEC 60947-5-4_The choice of the stand

be

taken into account is to be made by the manufacturer, depending on which scope o

stanflards mentioned is better suited to the intended field of application of the IFLS.
selegtion shall be documented.

6.1

Tests

General

Comppliance with requirements of Clause;4 shall be verified by all applicable tests specifi
Clause 6 under the reference conditions according to Table 3.

Table 3,— Reference conditions for testing

oNs;

Dle;]

bting
bting

hnce
rd to

the
The

bd in

Item Reference conditions

Mair1s frequency Rated frequency £+ 1 %

Opellating temperature 22°C+3°C

Extefnal continuousimagnetic field <40 A/m DC
< 3 A/m AC at 50/60 Hz

Auxiliary supply voltage Nominal supply voltage specified by manufacturer
5%

6.2 Type tests

6.2.1 Climatic tests

6.2.1.1 Climatic tests under operation

Normal operation of the IFLS under the conditions described in Table 4 shall be verified. At
least 1 h before the end of each climatic test, the tests specified in 6.2.2, 6.2.3 and 6.2.4 shall
be performed.
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Table 4 — Climatic tests in operation

Climatic characteristics Basic Level / Test specification
standard Class
Exposed to the cold IEC 60068-2-1 | Ad -5°C; 96 h
Exposed to dry heat IEC 60068-2-2 | Bd +45 °C; 96 h

6.2.1.2 Climatic tests for storage

Ve”ﬁﬁghr\n nf resistance—to—enmironmental—stresses Anrunn storage—shall—be \u::ruﬁ in
I

acccirdance with Table 5. This test is performed without voItage One hour after the end-of pach
climatic test, the tests specified in 6.2.2, 6.2.3 and 6.2.4 shall be performed.

Table 5 — Climatic tests for storage

Climatic characteristics Basic Level / Test specification
standard Class
Expgsed to the cold IEC 60068-2-1 | Ab -25° C; 96 h
Expdsed to dry heat IEC 60068-2-2 |Bb +70° C; 96 h

6.2.2 Test of response sensitivity of the IFLS

The response sensitivity shall be tested at the lowest and at the highest value of the norinal
system voltage U, and under the conditions of 4.4, 1+

For this test, the insulation resistance shall be simulated according to the 4 test condifions
spedified in Table 6:

— single pole resistor (from each phase/of U, in turn to earth);

|
(7))

ymmetrically (same resistor from all phases of U, to earth).

Table 6 — List of test conditions (TC)

Test Insulation‘resistance U, Response sensitiv|ty
conditions
TC1 single\pdle resistor highest value of the nominal conditions of 4.4.1
- system voltage U
TC2 symmetrically n
TC3 single pole resistor lowest value of the nominal
- system voltage U
TC4 symmetrically n

The measuring device used for testing shall be able to accommodate slow continuous or
fine-step changes of the insulation resistance as well as a connection of system leakage
capacitances according to 4.4.1. Capacitors with an insulation resistance of at least 100 MQ
and a tolerance limit of +10 % maximum shall be used for simulating system leakage
capacitances.

During testing, the insulation faults are simulated by externally connected test resistors. The
response sensitivity shall be determined at the lower and the upper value of the voltage of the
system to be monitored by reducing the test resistances slowly. The response sensitivity shall
be determined with symmetrical and single pole test resistances. If the measuring principle
depends on the magnitude of the system leakage capacitance, the specified response
sensitivity shall be tested by connecting capacitors step by step.
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When the IFLS is provided with adjustable response sensitivity, the tests shall be performed at
the lowest and at the highest value for a value which is adjustable continuously and for all
values with fixed selectable response sensitivities.

The tests shall be performed under the reference conditions of 6.1.

The response sensitivity shall be compared with the values stated by the manufacturer.

6.2.3 Test of the locating current 7| and locating voltage U

Requirermentsof 4 4-2aretested i this subctause:

The
and

- N

- N

U1S

21
RMS

maximum response time of 250 y's.

U, ghall be calculated from the voltmeter measurement and shall be less than Ujyit p

f<

resp

NOTEH
third-

If an

locating current shall be measured in an IT system with no system leakage c¢apacit
vith an insulation resistance > 100 MQ as follows:
a passive locating current source is used:

set the voltage of the IT system to the maximum nominal system yoltage of the dey

connect an amperemeter or an appropriate device between egne phase conductor

Figure 1.
an active locating source is used:

set the voltage divider in Figure 2 to satisfy the~equivalent resistance requirement
4.4.2. For example, if the injection resistance is*below 500 kQ, R, can be set to 9,9

Rt to 100 kQ and Cf to 10 nF.

connect a voltmeter with peak and RMS measurement capabilities to the output o
anti-aliasing filter and measure the peak and RMS values as shown in Figure 2.

hall be calculated from the voltme&ter measurement and shall be less than Uit o

b Hz. The voltmeter shall be inthe peak mode for the peak measurement and in the
mode for the RMS measurement. For the peak measurement, the voltmeter shall hg

b Hz, measured with a voltmeter in the peak mode. The voltmeter shall have a maxi
bnse time of 250)us.

1 A conformity assessment can be used to consider both the device and its related user documentat
barty body. can use the above test configuration or any other relevant test configuration.

active locating source is used with a locating voltage above 50 V AC RMS and 70 V

connect the anti-aliasing filter between the injection{erminal and the earth terminaj;

ance

ice;

and

the PE conductor and measure the RMS value of the locating’current, as specifi¢d in

from
MQ,

f the

- for
true
ve a

c for
mum

on. A

beak

or 14

O\VDC:

- C
- S

onnect the voltage divider between the injection terminal and the earth terminal;
et the voltage divider values, Rg to 500 Q and Rg to 1,5 kQ;

NOTE 2 The values for Ry and Rgrepresent the worst-case condition and can be found in IEC 60479-1.

— connect a voltmeter with peak and RMS measurement capabilities to the output of the
voltage divider and measure the peak and RMS values as shown in Figure 3.
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Key for Figure 1 to Figure 3

1

N o o~ wWwN

10
11

12
13
14
15
16

17
18

phase

neutral

IFLS (operating)

injection terminal

injection system

amperemeter or appropriate device
injection impedance Z,

niection resistance R
d U

ocating current 7

parth terminal

R, first resistance of the voltage divider

R second resistance of the voltage divider

C; anti-aliasing filter

[/, calculated voltage for the locating voltage assessment
/g measured voltage for the locating current assessment

oltmeter with peak measurement capabilities for the peak measurement and a voltmeter with
Mmeasurement capabilities for the RMS measurement

R first resistance of the voltage divider representing resistanee of human skin

Ry second resistance of the voltage divider representing résistance of a human body

1
2
3
| 4
7
8
6
5 9
\T/* 10 |

IEC

Figure 1 — Test configuration: I driven directly from the system to be monitored

RMS
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Figure 2 — Test configuration: Active locating source

3
[ 2 |
v 11
8 %
9
10

X 7

IEC

Figure 3 — Test configuration for current testing: Active locating source is used
with a locating voltage above 50 V AC RMS and 70 V peak or 120 V DC

Ug shall be less than I;,it ac X 500 Q for f2 15 Hz, measured with a voltmeter in peak mode

for the peak measurement and in the RMS mode for the RMS measurement. For the peak
measurement, the voltmeter shall have a maximum response time of 250 pus.

Ug shall be less than I}t ac ¥ 900 Q V for f< 15 Hz, measured with a voltmeter in a peak
mode. The voltmeter shall have a maximum response time of 250 ps.
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NOTE 3 A conformity assessment can be used to consider both the device and its related user documentation. A
third-party body can use the above test configuration or any other relevant test configuration.

6.2.4  Test of the location warning

Compliance with the requirements given in 4.2.1 shall be verified in accordance with the test
specification of the manufacturer which shall be documented.

6.2.5 Test of the indication of the insulation value

If an indication of the insulation value is provided, compliance with 4.3.1 shall be verified in

acco

rdance with the test specification of the manufacturer which shall be documented.

6.2.6

Com
4.5.1

6.2.7

The

6.2.8

Ifat
shall
be v

Verification of insulation coordination

pliance with the requirements for the clearance and creepage distances and_insulati
shall be performed in accordance with IEC 61010-1.

Test of the electromagnetic compatibility (EMC)

electromagnetic compatibility shall be tested in accordance with IEC 61326-2-4.

Test of the loss of LCS connection

st of the loss of the connection of LCS function is implemented, the requirements of 4
be verified by the interruption of the connection. Compliance with the requirements
brified by visual or audible inspection.

For this test, interruption and short circuit of theceonnection shall be simulated.

6.2.9

Com
for p|

6.2.1

Com

6.2.1
6.2.1

Shog

Test of the protection class and of the earth connection of the IFLS

pliance with IEC 61010-1 shall be\verified if the earth connection of the IFLS is inte
fotective earthing purposes.

0 Inspection of the marking and operating instructions

pliance with the requirements given in 5.1 and 5.2 shall be verified by visual inspectic

1 Mechanical test
1.1 Shock and vibration test

k and-vibration tests shall be performed according to Table 7.

DN in

1.3.2
shall

nded

n.
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Table 7 — Product mechanical test

Mechanical Standard and Test parameters Other information
robustness, in level
operation test

Behaviour to IEC 60068-2-6 2 Hz to 13,2 Hz - Duration in case of no resonance
vibrations amplitude £1 mm condition 9 min at 30 Hz.
Test Fc
13,2 Hz to 100 Hz - Duration at each resonance frequency at
acceleration 0,7 g. which Q =2 2 is recorded: 90 min.
For severe vibration During the vibration test, functional tests
conditions such as for are to be carried out.

la—dli ] H
exXempPre—GeSe—eRgeSs

air compressors etc.:

2,0 Hz to 25,0 Hz —
amplitude +1,6 mm

25,0 Hz to 100 Hz -
acceleration 4 g

Tests are to be carried out in three
mutually perpendicular planes.

As a guide, it is recommendéd that g
does not exceed 5.

Where a sweep test is'tobe carried ¢ut
instead of the discrete frequency tes
and a number of fesonant frequencids
are detected clgse to each other, the
duration of thevtest is to be 120 min.
Sweep overaTestricted frequency rgnge
between 0,8 times and 1,2 times the
critical frequencies can be used whefe
appropriate.

NOTE Critical frequency is a frequency
at which the equipment being tested can
exhibit:

— malfunction and/or performance
deterioration

— mechanical resonances and/or other
response effects occur, for example
chatter.

Behgviour to IEC 60068-2-27, 10 g, A41 ms, 3 pulses

hock
shogrs Test Ea

6.2.11.2 Validation of the P-requirements

The requirements of 4.7.2 shall be verified by visual inspection.

6.2.12 Record of(the type test

The fresults of thetype test shall be documented.

6.3 Routine tests

6.3.1 General

Routine tests shall be performed on each IFLS.

6.3.2 Voltage test

The voltage tests of insulation fault location systems shall be performed in accordance with
IEC 61010-1:2010, Annex F.

6.3.3 Recording of routine tests

The compliance with the tests of 6.3 should be recorded.
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7 Overview of requirements and tests for IFLS

Table 8 gives an overview of the requirements for IFLS and the tests that shall be performed
for IFLS.

Table 8 — Requirements and tests on IFLSs

Characteristics Requirements Type tests Routine tests
Local location warning 4.2.2 6.2.4 Not applicable
Remote location warning 423 6.2.4 Not applicable
Indicption of the insulation value 4.3.1 6.2.5 Not applicaple
Alarm in case of the interruption of the loss of the 4.3.2 6.2.8 Notrapplicaple
conngction to the LCS
Self-fest 4.3.3 --- Not applicaple
Resfdonse sensitivity 4.4.1 6.2.2 Not applicaple
Locafing current 4.4.2 6.2.3 Not applicaple
Localing voltage 4.4.2 6(2+3 Not applicaple
EMC] 4.6 6.2.7 Not applicaple
Cleafance and creepage distances 4.5.1
Insulption coordination 6.2.6
Voltgge test 6.3.2
Protgction class and earth connection 47522 6.2.9 Not applicaple
Climatic environmental conditions 4.8 6.2.1 Not applicaple
Mechanical requirements 4.7 6.2.11 Not applicaple

Markfing and operating instructions Clause 5 6.2.10 Not applicaple
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Annex A
(normative)

Insulation fault location system in medical locations (MED-IFLS)

General

This annex gives additional requirements for the insulation fault location system that is used in
unearthed AC IT systems of group 2 medical locations in accordance with IEC 60364-7-710.

A.2

A.2.

In &
requ

A.2.]
A.2.]

The
0,5 |

A.2.]

leakfige capacitance (sum of the leakage capacitances of all phase conductors to eart
F.
p.2 Locating current I
ocating current /| shall not exceed the maximum admissible locating AC current [}

The
1 mA

maximum admissible locating DC current Jj;,;t pc of 1 mA peak for frequencies less than 1

orD

A.2.]

If an

and

A.2.]

The

Requirements

General

ddition to the requirements of Clause 4, the following requirements apply. T
rements and the relevant type and routine tests are given in Table A A~

p Performance requirements
P.1 Response sensitivity

minimum response sensitivity shall be 50 kQ or U,¢#H0 kQ at a total upstream sy

peak and/or 1 mA RMS for frequencies greater than 15 Hz and it shall not exceeq

~
.

.3 Locating voltage,U

he maximupivadmissible locating DC voltage Uit pc of 35,5 V peak.

.4 Response time ¢,

nese

5tem
n) of

hc of

the
5 Hz

active locating voltage U, or locating current /; is used, the locating voltage U| shall not
exceled the maximym-admissible locating AC voltage Ujjmit ac ©f 35,5V peak and 25 V R

MS,

response time under the conditions of A.3.3 shall be stated by the manufacturer.

A.2.2.5 Indication of the fault location

Information that indicates in which circuit the insulation fault has been detected shall be given.

A.2.3 Electromagnetic compatibility

In addition to the requirements of 4.6, the following applies:

The MED-IFLS shall be in accordance with IEC 61326-1:2020, 7.2, Group 1, Class B equipment

for e

mission and with the performance criteria in accordance with IEC 61326-2-4.

NOTE IEC 60364-7-710 provides the definitions for medical location groups.
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A3

Additional tests

A.3.1 General

In addition to the tests of Clause 6, the tests of A.3.2 to A.3.4 shall apply.

A.3.2 Test of the performance requirements

A.3.21 Response sensitivity

The response sensitivity shall be tested according to 6.2.2, under consideration of the

requ

A.3.]

The

NOTEH
third-

A.3.]

The
acco

NOTH
third-

A.3.

The
cap3d

localing current sensor by suddenly reducing the insulation resistance from nearly infini

25k

A.3.4

Test
adhdg

rements of A.2.2.2.

p.2 Locating current

compliance with the requirements in A.2.2.2 shall be verified according to-6.2.3.

A conformity assessment can be used to consider both the device and its related_user documentat
barty body can use the above test configuration or any other relevant test configuration.

.3 Locating voltage

rding to 6.2.3.

A conformity assessment can be used to consider both the{device and its related user documentat
barty body can use the above test configuration or any other\relevant test configuration.

] Test of the response time

response time shall be tested at the nominal system voltage and at a total system lea
citance of 0,5 pF symmetrically distributed from all phase conductors upstream o

) under consideration of the requirements of A.2.2.4 (type test).

| Test of the electromagnetic compatibility (EMC)

5 for the electromagnetic compatibility shall be performed according to 6.2.7 while
ring to the requirements of A.2.3 and Table A.2 (type test).

Table)A.1 — Additional requirements applicable to MED-IFLS

locating voltage shall be tested under consideration ,of_the requirements of A.2.2.

Kage
the

ty to

also

Requirements for type tests Requirements for routine teg

Resq

onse sensitivity 6.2.2 and A.2.2.1

Loca

ting current [, 6.2.3, A.2.2.2 and A.3.2.2

Not applicable

Loca

Ing voltage UL 0.2.5, A.Z.Z.5 and A.53.£.95

Response time ¢, A.2.2.4 and A.3.3
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Table A.2 — Emission test for MED-IFLS

Test Access Test Specification Class Comment Basic Standard
No.
Complete Radiated 30 MHz to 230 MHz B At rated IEC 61326-1:2020,
device disturbance 230 MHz to voltage 7.2
emission 1 000 MHz
2 Supply Conducted 150 kHz to 30 MHz B At rated IEC 61326-1:2020,
connections disturbance voltage 7.2
and main emission

connections
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Annex B
(normative)

Portable equipment for insulation fault location

General

This annex gives additional requirements for portable equipment for insulation fault location
(PIFL) that is used in unearthed IT systems. This portable equipment can be used instead of,

or infcombimratiomwittr, fixed—equipment for imsutatiom fautttocation:

B.2| Additional requirements
B.2. General
In addition to the requirements of Clause 4, the requirements of B.2.2 apply.

B.2.2 Performance requirements

B.2.2.1 Portable locating current sensor (PLCS)

If ap PLCS is used as the locating current sensorgit shall be in accordance |with

IEC
IEC

B.2

51010-2-032. The PLCS shall be a current<{sensor type A in accordance |with
51010-2-032.
.2.2 Probe assemblies

If haphd-held probe assemblies or assemblies. for the connection of the portable devices t¢ the

systém to be monitored are used, they shall be in accordance with IEC 61010-031.

The probe assemblies shall be of type A in accordance with IEC 61010-031.

B.3| Marking and operating instructions

Ina
be i

ddition to the requirements regarding information in Clause 5, the following information ghall
ricluded in the opeérating instructions:

formation-on‘the influence of electro-magnetic fields in the vicinity of the locating cufrent
ensor;

information on the influence of the load current in the current carrying parts of the syptem
tp whieh the locating current sensor shall be applied;

applied to one single DC load current carrying conductor, because it is possible that the
locating current sensor may only be removed after switching-off the load current in the
system.

B.4 Additional tests

In addition to the tests of Clause 6, the following tests shall be performed:

6.2.7 does not apply, instead tests of the electromagnetic compatibility on portable
equipment for insulation fault location shall be performed in accordance with IEC 61326-2-2,
but with the performance criteria in accordance with IEC 61326-2-4;

the requirements of Clause B.2 and Clause B.3 shall be met.
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Annex C
(informative)

Example of an IFLS and explanation of upstream
and downstream system leakage capacitances

Examples for the functions of an IFLS

An IFLS usually comprises several functions:

n IMD in accordance with IEC 61557-8;
n LCI, portable or permanently installed;

— dan LCS, for example differential current transformer or differential current clamp, used for
the detection of the locating current and is connected to the IFL;

- T IFL, portable or permanently installed: the locating current sensors are connected tp the
imsulation fault locator (IFL) to detect the locating current.

Thede functions may be performed either by single devices, one\for each function; qr all

functions can be integrated into one single device. Likewise,-some or all functions cap be

integrated into an IMD in accordance with IEC 61557-8; or.dnte’ combined devices that|fulfil

addifional monitoring functions.

The LCI can be a passive locating current injector (PLE€}) or an active locating current injgctor

(ALQI). In the case of a passive device, the locating ¢ufrent is driven by the voltage to earlth of

the gystem to be monitored and is limited by the\LCl to the maximum locating current. In an

activie test device, the locating current is generated by an independent active voltage or cufrent

sourge inside the test device.

The |[MD, LCI and IFL can either comprise'single devices or all or some of the functions of pach

devi¢e may be integrated into one single device.

The PIFL may be used together-with a fixed installed LCI or a portable LCI can be used.

NOTH For an explanation of the abbreviated terms used in Figure C.1, see Table 1 in 3.2.

Figure C.1 shows an @xample of an IFLS comprising several devices.

Key fpr Figure C.1 and\Figure C.2

1 T Transformer

2 IMD Insulation monitoring device

3 L@l Locating current injector

4 P :—L PUltab:U UqU;PIIIUIIt fUI ;Ilcu:at;\.}ll fGU:t :qut;\.}ll

5 IFL Insulation fault locator

6 PLCS Portable locating current sensor

7 LCS Locating current sensor

8 I Locating current

9 Rg Insulation resistance

10 C, System leakage capacitance upstream of the locating current sensor

System leakage capacitance downstream of the locating current sensor
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PIFL

T
i IMD <
I
< LCI <
I I
LCS
IFL
-
—
=
LCS
IL'

Figure C.1 — Example of an IFLS

IEC
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C.2 Upstream and downstream system leakage capacitance

Figure C.2 shows the upstream and downstream system leakage capacitance.

-
Y IMD ]
Upstream —p LCI
¢
II CLu
LCS
—F— IFL
E=
¢ | |
Crq
Downstream __y,
_ o~
H e
Re
IHC
Figure C.2 — Explanation of upstream and
downstream system leakage capacitance



https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

IEC 61557-9:2023 © |IEC 2023 - 33 -

Bibliography

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock
IEC 60364-4-41:2005/AMD1:2017

IEC 60364-5-53:2019, Low-voltage electrical installations — Part 5-53: Selection and erection
of electrical equipment — Devices for protection for safety, isolation, switching, control and

monitoring
IEC 60364-5-53:2019/AMD1:2020

IEC p0479-1:2018, Effects of current on human beings and livestock — Part 1: Generakaspects
IEC 0664 (all parts), Insulation coordination for equipment within low-voltage supply systems

IEC p0664-1, Insulation coordination for equipment within low-voltage supply systems — Part 1:
Pringiples, requirements and tests

IEC B0664-3, Insulation coordination for equipment within low-voltage-systems — Part 3: Use of
coatlng, potting or moulding for protection against pollution

IEC $1557-15, Electrical safety in low voltage distribution ‘systems up to 1 000 V AC|and
1 50p V DC — Equipment for testing, measuring or monitoring of protective measures — Pant 15:
Fungtional safety requirements for insulation monitoring{devices in IT systems and equipent
for insulation fault location in IT systems

IEC $1810-2:2017, Electromechanical elementary'relays — Part 2: Reliability



https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

- 34 - IEC 61557-9:2023 © |EC 2023

SOMMAIRE

AVANT-PROP O S .. ettt et e et e e e et e e e anns 37
1 Domaine d’appliCation ... 39
2 REfEreNCES NOIMAtiVES ... e e 39
3 Termes, définitions et @abréviations ... 41
3.1 Termes, définitions, symboles et UNItés............coiiiiiiii i, 41
3.2 Abréviations et SYMDOIES . ... 44
4 B XIg BN CES i 45
41 EXIgeNncCes G@NArales ... ... ...45
412 Fonctions assurées par un DLD ... ... 46
4.2.1 Alarme de localisation de défaut ... D ...46
4.2.2 Alarme locale de localisation de défaut (ALLD)........ccoovvvviiic a0 Mo, ... 46
4.2.3 Alarme distante de localisation de défaut (ADLD) .............. et e, ... 46
413 Fonctions facultatives assurées par un DLD............cooi o AL ... 46
4.3.1 Indication de la valeur d’isolement............ccoooiviiiii el ... 46

4.3.2 Alarme en cas de coupure ou de perte de la connexion au capteur de
courant de localisation (CCL)......ccoiiiiiiiiii g ... 46
4.3.3 AULOtEST ..o A ... 46
414 Exigences de performancCe........cce i e ... 47
4.4.1 Sensibilité de déclenchement ... ... 47
4.4.2 Courant de localisation, |, et tension/dé localisation, U ...................eeueen, .47
4.4.3 Tension nominale admissible en¢gpérmanence, Upa ..................................... ... 47
4.4.4 Tension d’alimentation, Ug...od. ... ...48
415 EXIgeNnCes de SECUMTE ... ..ot e ...48
4.5.1 Distances d’isolement efdignes de fuite .........ccccoeiiiiiiii i ...48
4.5.2 Classe de protectionet connexion de terre d’'un DLD..................ooiinn. ...48
416 Compatibilité électromagnétique ...........cooviiiiiii i ...48
417 EXIgENCES MECAMGUES ....iuniiiiii ittt ettt et e e ...48
4.7.1 Robustesse mécanique du produit .........ccoiiiiii i ...48
4.7.2 Exigenees relatives aux classes de protection IP..........coooiiiiiiiiind ...49
418 Conditions climatiques ambiantes ... ...49
5 |Marquage et.instructions de fonctionnement.............oooiiiiiiiii ...49
51 = 1o L8 =T ...49
5]2 Instructions de fonctionnement . ... ..o ...50
6 E S S TS oot s 50
6.1 LT == 1L = U 50
6.2 ESSaiS B 1Y P it e 51
6.2.1 EsSsais ClimMatiQUes ..o 51
6.2.2 Essai de sensibilité de déclenchement du DLD ... 51
6.2.3 Essai du courant de localisation, /|, et de la tension de localisation, U] ........ 52
6.2.4 Essai de I'alarme de localisation de défaut ...........ccooiiiiiiiiiiiiii e, 56
6.2.5 Essai de l'indication de la valeur d’isolement ... 56
6.2.6 Vérification de la coordination de I'isolement ............ccooiiiiiiiiiiinci 56
6.2.7 Essai de la compatibilité électromagnétique (CEM)..........ccoivviiiiiiiiiiiiiiiieans 56
6.2.8 Essai de la perte de connexion du CCL ... 56
6.2.9 Essai de la classe de protection et de la connexion de terre du DLD ............. 56

6.2.10 Inspection du marquage et des instructions de fonctionnement...................... 56


https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

IEC 61557-9:2023 © |IEC 2023 - 35—

6.2.11 ESSai MECANIQUE ... e 56
6.2.12 Enregistrement de I'essai de type ..o 57
6.3 Essais individuels de SErie ... ... 57
6.3.1 GNEIAlIIES .o 57
6.3.2 ESSai de teNSION Lo 57
6.3.3 Enregistrement des essais individuels de s€rie..........ccccveviiiiiiiiiiiiieeen 57
7 Vue d’ensemble des exigences et des essais pour un DLD ... 58
Annexe A (normative) Dispositif de localisation de défauts d’isolement dans les locaux
a usages MEdIiCaUX (DLD-MED) . ...t 59
Al1 GNETAlITES e e ...59
Al2 g o =Y o7 Y- P UPE Sh  S ...59
A.2.1 GNBIalItesS .. e S ...59
A.2.2 Exigences de performance ..........cccoovviiiiiiiiiiiii e ...59
A.2.3 Compatibilité électromagnétique ... T ...60
Al3 ESSais SUPPIEMENTAINES ....ovii e e ...60
A.3.1 GENEralites .....coviiii i A Y ...60
A.3.2 Essais des exigences de performance ..........ccoooo e ! N ...60
A.3.3 Essai du temps de rEPONSE......iuiiiieiiie e e ...60
A.3.4 Essai de la compatibilité électromagnétique (CEM)...........cooeiiiiiiiiiiind ...60
Anngxe B (normative) Localisateur portable de défauts d’isolement.....................cooeiinni. ...62
B}1 LT =T = L1 = P ...62
B|2 Exigences supplémentaires ..o S ...62
B.2.1 (72T a1 = 11 = T ...62
B.2.2 Exigences de performancCe ... .c.ooiuiiiiiiie e ...62
B|3 Marquage et instructions de fonctionnement ... ...62
Bl4 Essais sUPPIEMeENtaires ... ... 0 e ...62
Anngxe C (informative) Exemple de DLD et explication des capacités de fuite du
résefU amont et aval ... ...63
Cl1 Exemples de fonctions d’un DLD ..o ...63
Cl2 Capacité de fuite'du'réseau amont et aval ..........coocoiiiiiiiiiiii e, ...65
7] oJ 1] oY [ =T o] 0 = T PSPPI ..66
Figure 1 — Configuration d’essai: I commandé directement a partir du réseau
E= BT U AV 1= S .54
Figure 2 — Configuration d’essai: Source de localisation active ................coooiiiiiiiiininnld ...55
Figufre 3'=/Configuration d’essai pour I'essai de courant: une source de localisation
activie‘est utilisée avec une tension de localisation supérieure a 50 V efficaces en

courant alternatif et 70 V créte ou 120 V en courant continu .........cc.ccoiiiiiiiiiiniiniin e, 55
Figure C.1 — EXemple de DLD ... e e 64
Figure C.2 — Explication de la capacité de fuite du réseau amontetaval .............................. 65
Tableau 1 — Abréviations et Symboles ... ... 44
Tableau 2 — Exigences IP minimales pour un DLD ... 49
Tableau 3 — Conditions de référence pour 1€s €SSaiS ......c.oveiiii i 51
Tableau 4 — Essais climatiques en fonctionnement ..., 51
Tableau 5 — Essais climatiques pour le stockage ........c...ooiiiiiiiiii e 51

Tableau 6 — Liste des conditions d’eSSai (TC) ....uiiuiiiiiiiii e 52


https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

- 36 — IEC 61557-9:2023 © |EC 2023

Tableau 7 — Essai mécanique du produit...... ..o 57
Tableau 8 — Exigences et essais sur1es DLD ... ... 58
Tableau A.1 — Exigences supplémentaires applicables au DLD-MED ..., 61

61

Tableau A.2 — Essai d’émission pour le DLD-MED .........cccoiiiiiiiii e



https://iecnorm.com/api/?name=431492a31944a662db34f2231cecc563

IEC 61557-9:2023 © |IEC 2023 - 37 -

1

2)

3)

4)

5)

6)
7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SECURITE ELECTRIQUE DANS LES RESEAUX DE DISTRIBUTION

BASSE TENSION AU PLUS EGALE A 1000V C.A.ET1500V C.C. -

DISPOSITIFS DE CONTROLE, DE MESURE OU DE SURVEILLANCE
DE MESURES DE PROTECTION -

Partie 9: Dispositifs de localisation de défauts
d’isolement pour réseaux IT

AVANT-PROPOS

L4 Commission Electrotechnique Internationale (IEC) est une organisation mondiale de(fiormalisation com
dgq I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour ob
faporiser la coopération internationale pour toutes les questions de normalisation dans les domain
I'dlectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie)des Normes internatio
dgs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) 4
Gtides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a des comités d’étude
travaux desquels tout Comité national intéressé par le sujet trajté\_peut participer. Les organis
infernationales, gouvernementales et non gouvernementales, en liaisen avec I'l[EC, participent égaleme
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selo
cqnditions fixées par accord entre les deux organisations.

Lgs décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesy
pgssible, un accord international sur les sujets étudiés, étantdonhé que les Comités nationaux de I'lEC intér,
sdnt représentés dans chaque comité d’études.

Lgs Publications de I'lEC se présentent sous la formie~de recommandations internationales et sont ag
cdmme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que
s’@ssure de I’exactitude du contenu technique de,Ses Publications; I'|EC ne peut pas étre tenue responsa
I'§ventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dans le but d’encourager I'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans to
mpsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natid
et| régionales. Toutes divergences epfre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

L'|[EC elle-méme ne fournit aucune’ attestation de conformité. Des organismes de certification indépen
foprnissent des services d’évaluation de conformité et, dans certains secteurs, accedent aux marqu
cdnformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certifi
infépendants.

Tqus les utilisateurs deivent s’assurer qu’ils sont en possession de la derniére édition de cette publication

osée
et de
bs de
hales,
t des
, aux
htions
t aux

des

re du
bSsés

réées
I'lEC
le de

Lte la
nales
PS ou

dants
bs de
ation

Aldicune responsabilité’ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,

y fompris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de
pqur tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de qu
ndture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
découlant:de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
oy au. ¢rédit qui lui est accordé.

I'IEC,
elque
Enses
I'IEC,

L’attention est attirée sur les références normatives citées dans cette publication. L’utilisation de public

htions

référencées est obligatoire pour une application correcte de Ta présente publicafion.

L’IEC attire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisation d’un
ou de plusieurs brevets. L'IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tout
droit de propriété revendiqué a cet égard. A la date de publication du présent document, I'lEC n’avait pas regu

notification qu’un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y

a lieu

d’avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I’adresse https://patents.iec.ch.

L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 61557-9 a été établie par le comité d’études 85 de I'lEC: Equipement de mesure des
grandeurs électriques et électromagnétiques. Il s’agit d’'une Norme internationale.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2014. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout de nouveaux termes et de nouvelles définitions sur les courants et tensions, alternatifs
et continus, de localisation maximaux admissibles;

b) révision des exigences relatives au courant de localisation et a la tension de localisation;

c) ajout d’exigences de performance;

d) révision des exigences d’essai pour le courant de localisation et la tension de localisation;

e) modification de la structure du présent document pour s’adapter a 'lEC 61557-1:2019;

odifiées en 6.2.3.

Le tgxte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
85/896/FDIS 85/901/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote gyant
aboti a son approbation.

La Igngue employée pour I’élaboration de cette Norme internationale est 'anglais.

Ce document a été rédigé selon les Directives ISOUAEQC, Partie 2, il a été développé selop les
Direg¢tives ISO/IEC, Partie 1 et les Directives ISONEC, Supplément IEC, disponibles pous
wwwl.iec.ch/members_experts/refdocs. Les principaux types de documents développég par
I'lEQ sont décrits plus en détail sous www.iec,gh/publications.

Une |liste de toutes les parties de la sérier IEC 61557, publiées sous le titre général Sédurité
électrique dans les réseaux de distribution basse tension au plus égale a 1 000 V c.a. et 1 500 V
c.c. + Dispositifs de contrble, de mesure ou de surveillance de mesures de protection, peuf étre
conslultée 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 stapilité
indiquée sur le site Web de I'lEC sous webstore.iec.ch dans les données relatives au document
rechgrché. A cette datejle document sera:
e reconduit,
e sjupprime,

e Trevise.
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SECURITE ELECTRIQUE DANS LES RESEAUX DE DISTRIBUTION

BASSE TENSION AU PLUS EGALE A 1000V C.A.ET1500V C.C. -

DISPOSITIFS DE CONTROLE, DE MESURE OU DE SURVEILLANCE
DE MESURES DE PROTECTION -

Partie 9: Dispositifs de localisation de défauts
d’isolement pour réseaux IT

La g
local
local

Domaine d’application

résente partie de I'lEC 61557 spécifie les exigences applicables aux, dispositif
isation de défauts d’isolement (DLD) qui, indépendamment du principe de|mesure, peu
iser les défauts d’isolement des parties de réseaux IT a courant alternatif'non mis a la

5 de
vent
ferre

et d¢s réseaux IT a courant alternatif non mis a la terre comprenant’des circuits a coyrant

cont
cour
au p

NOTH
d’isol
IEC 6}

NOTH

nu reliés galvaniquement dont les tensions nominales sont au plus égales a 1 000
ant alternatif, et de réseaux IT a courant continu non mis a la;terre dont les tensions
us égales a 1 500 V en courant continu.

1 Les réseaux IT sont décrits dans I'l|EC 60364-4-41. D’autres ‘informations sur la localisation de d
ement peuvent étre consultées dans les Normes internationales suivantes: IEC 60364-4-41:2005, 4
0364-4-41:2005/A1:2017, 411.6, et IEC 60364-5-53:2019/A1:2Q20, 531.3.

2 Le présent document couvre aussi bien les DLD passifs que les DLD actifs. Les DLD actifs peuven

utilisgs dans les réseaux hors tension.

NOTH

2

Les
de |

3 Le présent document ne vise pas les CPI conformes a I'lEC 61557-8.
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3 Termes, définitions et abréviations

3.1

Termes, définitions, symboles et unités

Pour les besoins du présent document, les termes et définitions donnés dans I'l[EC 61557-1,
I'IEC 61557-8, ainsi que les suivants, s’appliquent.

L’'ISO et I'IEC 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 |80 Online browsing platform: disponible a I’adresse https://www.iso.org/obp

3.1.

disppsitif de localisation de défauts d’isolement

DLD

disp¢sitif, appareil ou combinaison de dispositifs utilisés pour la localisation de défauts

d’isolement dans les réseaux IT

Note | a I'article: La fonctionnalité d’'un DLD peut étre utilisée en complémenti\de“la fonctionnalité de coptrdle

d’isolement. Elle injecte un courant de localisation entre le réseau électriqueet la terre et localise le ¢éfaut

d’isolgment.

3.1.2

counlant de localisation

I

courpnt qui est injecté par I'injecteur du courant de lécalisation pendant la phase de localisation

Note || a l'article: Le courant de localisation peut étre généré par:

— urle source de localisation active avec une impédance interne suffisamment grande utilisant une sourfe de
tepsion indépendante différente du réseau a surveiller; ou

— urje source de courant de localisation passive’fourni directement a partir du réseau a surveiller.

3.1.3

tensjion de localisation

U

tensjon présente sur les bornes de mesure de I'injecteur du courant de localisation pendqgnt le

mestirage lorsque le dispositif dispose d’une source de localisation active

Note || a l'article: Dans_un réseau de distribution hors tension et sans défaut, il s’agit de la tension qui se frouve

entre|les bornes du.dispositif de localisation du réseau a surveiller et les bornes pour la connexion au condycteur

PE.

3.1.4

sengibilité de déclenchement

valelirdu courant de localisation ou de la résistance d’isolement a laquelle le localisateyr de

défautd’isofement reagit dans des conditions donnees

Note 1 a I'article: La sensibilité de déclenchement peut étre soit un seuil fixe, soit une courbe de réponse.

3.1.5

localisateur de défaut d’isolement

LDI

dispositif ou partie d’un dispositif dont la fonction est de localiser le défaut d’isolement

3.1.6
capteur de courant de localisation

CCL

capteur pour la détection du courant de localisation utilisé pour la localisation du défaut
d’isolement
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3.1.7

injecteur de courant de localisation

ICL

dispositif ou partie d’'un dispositif dont la fonction est d’injecter le courant de localisation dans
le réseau IT afin de localiser le défaut d’isolement

3.1.8

injecteur de courant de localisation passif

ICLP

injecteur de courant de localisation qui génére le courant de localisation directement a partir du
réseau a surveiller

3.1.
inje¢teur de courant de localisation actif
ICL
injegteur de courant de localisation qui génére le courant de localisation a partir’d’'une squrce
de tgnsion de localisation qui est différente du réseau a surveiller

3.1.10
dispjositif de localisation de défauts d’isolement dans les locaux’a usages médicaux
DLDFMED
dispositif spécifique de localisation de défauts d’isolementidestiné a situer les défauts
d’isoflement dans les réseaux IT des locaux a usages médicaux’de groupe 2

Note [ a I'article: Le DLD-MED est décrit dans I'lEC 61557-9:2023,/Annexe A.

Note P a l'article: Les locaux a usages médicaux sont définis dans I'lEC 60364-7-710.

3.1.11
temps de réponse
Lal
temgs nécessaire a un dispositif de logalisation de défauts d’isolement pour réagir dang des
conditions de performance spécifiées

Note [l a l'article: Les exigences de conditions peuvent étre consultées dans I'lEC 61557-9:2023, A.2.2.4.

3.1.12

locaux a usages médicaux de groupe 2
localix & usages médicaux dans lesquels les appareils EM ou les systémes EM sont destirnés a
étre [utilisés de maniére intrusive, externe ou invasive sur n'importe quelle partie du pati<1nt et
dang lesquels la discontinuité de I'alimentation électrique (par exemple pour la protection contre
les ghocs électriques) constitue un risque pour la sécurité du patient

[SOURCESRIEC 60364-7-710:2021, 710.3.9, modifié — ajout de "locaux a usages médicaux de"
au tgrme source "groupe 2"]

3.1.13

localisateur portable de défauts d’isolement

LPDI

dispositif utilisé pour la localisation de défauts d’isolement de maniére temporaire dans les
réseaux IT a la place ou en complément des dispositifs de localisation de défauts d’isolement
a installation fixe

Note 1 a I'article: Les exigences relatives aux LPDI sont définies a ’Annexe B du présent document.
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3.1.14

capacité de fuite du réseau pour un DLD

Cel

valeur maximale de la capacité totale a la terre du réseau a surveiller, y compris tous les
appareils connectés, jusqu’a laquelle le DLD peut fonctionner comme spécifié

Note 1 a l'article: La capacité de fuite du réseau est la somme des capacités de fuite de tous les conducteurs de
phase, y compris le conducteur de neutre a la terre.

3.1.15

courant alternatif de localisation maximal admissible

[Iimittc.a.

valelir de créte maximale du courant de localisation au-dessus d’'un niveau de frégqugnce

prédgfini
Note [l a I'article: Les niveaux de fréquence et de courant sont issus de I'l[EC 61140.

3.1.16
cournant continu de localisation maximal admissible

Ilimit< c.c.
valeyir de créte maximale du courant de localisation en dessous_d’un niveau de fréqugence
prédgfini

Note [l a I'article: Les niveaux de fréquence et de courant sont issus de<’l[EC 61140.

3.1.17

tensjon alternative de localisation maximale admissible
Ulimi e c.a.

valelir de créte maximale de la tension de localisation au-dessus d’un niveau de fréqugnce
prédgfini

Note [l a I'article: Les niveaux de fréquence et de-tension sont issus de I'l[EC 61140.

3.1.18
tensjon continue de localisation maximale admissible

Ulimi e c.c.
valelir de créte maximale de_la tension de localisation en dessous d’'un niveau de fréqugnce
prédgfini

Note [l a I'article: Les niveaux de fréquence et de tension sont issus de I'l[EC 61140.

3.1.19

résistance d’injection
R;
résijtance de I'injecteur de courant de localisation entre la borne d’injection et la borne de terre

3.1.20

impédance d’injection
Zi
impédance totale de I'injecteur de courant de localisation entre la borne d’injection et la borne

de terre, mesurée a la fréquence nominale

3.1.21

défaut d’isolement symétrique

défaut dans I'isolation d’une installation ou d’un dispositif électriques qui crée un chemin résistif
a la terre ayant approximativement la méme résistance entre tous les conducteurs de phase et
la terre
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3.1.22

défaut d’isolement asymétrique

défaut dans I'isolation d’une installation ou d’un dispositif électriques qui crée un chemin résistif
a la terre ayant différentes résistances entre tous les conducteurs de phase et la terre

3.2 Abréviations et symboles

Les abréviations et symboles répertoriés dans le Tableau 1 s’appliquent au présent document.

Tableau 1 — Abréviations et symboles

Abréviation ou Explication
symbole
Clyq Capacité de fuite du réseau en aval du capteur de courant de localisation
CLy Capacité de fuite du réseau en amont du capteur de courant de localisation
ol Capacité de fuite du réseau pour un DLD
CEM Compatibilité électromagnétique
FE Terre fonctionnelle
gn Accélération normale de la pesanteur
LDI Localisateur de défaut d’isolement
DLDy Dispositif de localisation de défauts d’isolement
I Courant de localisation
CPI Contréleur permanent d’isolement
IP Degré de protection procuré par.une enveloppe
ICL Injecteur de courant de localisation
Cccuy Capteur de courant deilocalisation
ALLP Alarme locale de lgealisation de défaut
PE Conducteur delprotection a la terre
LPD| Localisateur-portable de défauts d’isolement
ICLH Injecteur de courant de localisation passif
ICLA Injecteur de courant de localisation actif
ccym Capteur de courant de localisation mobile
0 Facteur de qualité
Re Résistance d’isolement
ADLD Alarme distante de localisation de défaut
RMS Valeur efficace (Root-mean-square value)
T Fransfermateurdans-unréseautF
Limite c.a. Courant alternatif de localisation maximal admissible
Limite c.c. Courant continu de localisation maximal admissible
Ulimite c.a. Tension alternative de localisation maximale admissible
Ulimite c.c. Tension continue de localisation maximale admissible
DLD-MED Dispositif de localisation de défauts d’isolement dans les locaux a usages médicaux
ta Temps de réponse
ADLD Alarme distante de localisation de défaut
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Abréviation ou

Explication

symbole

uF Microfarad
Le farad (symbole: F) est I'unité de capacité électrique issue du Systeme
international d’unités (SlI).
1 uF (microfarad, un millioniéme [1076] d’un farad)

U Symbole de formule pour une tension dans I'unité Sl "volt"

U, Tension calculée pour I’évaluation de la tension de localisation

Ug Tension mesurée pour I’évaluation du courant de localisation

U, Tension de localisation

Upa Tension nominale admissible en permanence

U, Tension nominale du réseau

U Tension d’alimentation

MQ Mégaohm
L’ohm (symbole: Q) est I'unité de résistance électrique issue du SI. 1 MQ (mégohm)
correspond a un million d’ohms

Z, Impédance d’injection
Impédance totale du DLD entre les bornes du réseau et la terre, mesurée a la
fréquence assignée, f

R, Résistance d’injection

Ry Premiere résistance du diviseur de/tension

Ry Deuxiéme résistance du divisgurde tension

Rg Premiere résistance du diviseur de tension représentant la résistance d’'une peau
humaine

Rg Deuxiéme résistance du diviseur de tension représentant la résistance d’un corps
humain

C Capacité du filtre antirepliement

us Microsecande
La seconde (symbole: s) est I'unité de base du temps dans le SI.

Fc Essai Fc: vibrations (sinusoidales)

Ea Essai Ea et guide: chocs

nF nanofarad
Le farad (symbole: F) est I'unité de capacité électrique issue du SI.

4 Exigences
4.1 Exigences générales

Les dispositifs de localisation de défauts d’isolement doivent étre en mesure de localiser, dans
un réseau IT, les défauts d’isolement tant symétriques qu’asymétriques et de donner une
alarme de localisation si la résistance d’isolement dans une partie de l'installation chute en

dessous de la sensibilité de déclenchement.

Si le dispositif de localisation de défauts d’isolement posséde une fonction d’autotest, celle-ci

ne doit pas produire de défaut d’isolement a la terre.

Pour les exigences d’un dispositif de localisation de défauts d’isolement dans les locaux a

usages médicaux, voir Annexe A.
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