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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com

rnational co-operation on all questions concerning standardization in the electrical and)etectronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific

rising

national electrotechnical committees (IEC National Committees). The object of IEC“is to prpmote

fis. To
tions,

Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter” referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intefested
in|the subject dealt with may participate in this preparatory work. International, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely

with the International Organization for Standardization (ISO) in accordance’ with conditions determined by

htional
bm all

htional
bf IEC

Pdblications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possible ‘in»their national and regional publications. Any divengence
beftween any IEC Publication and the correspanding national or regional publication shall be clearly indicated in

essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent\certification bodies.

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

Nq liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical _cammittees and IEC National Committees for any personal injury, property dam

itself does not provide any attestation”of conformity. Independent certification bodies provide confprmity

br any

s and
hge or

otlher damage of any mature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC

Pyblications.

Attention is drawnto the Normative references cited in this publication. Use of the referenced publicati
indispensable~for the correct application of this publication.

Atientionsisadrawn to the possibility that some of the elements of this IEC Publication may be the sub
patent fights. IEC shall not be held responsible for identifying any or all such patent rights.

bns is

ect of

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61557-3 has been prepared by IEC technical committee 85:

Meas

uring equipment for electrical and electromagnetic quantities.

This third edition cancels and replaces the second edition published in 2007. This edition

const

itutes a technical revision.

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

editio

n:

a) addition of equirements as regards the measurement category;

b) 4
c) a

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

Full information on the voting for the approval of this International Standard can be found i

repof

This document has been drafted in accordance with the ISQAEC Directives, Part 2.

This

A list
low
meas

ignment of the structure with that of the whole IEC 61557 series.

FDIS Report on voting
85/687/FDIS 85/694/RVD

t on voting indicated in the above table.

nternational Standard is to be used in conjunctionwith IEC 61557-1:2019.

of all parts in the IEC 61557 series, published under the general title Electrical safé
oltage distribution systems up to 1 000¥ AC and 1 500 V DC — Equipment for te
uring or monitoring of protective measures, can be found on the IEC website.

n the

bty in
5ting,

The ¢gommittee has decided that the contents of this document will remain unchanged unfjl the

stabi

—

€

ity date indicated on the IEC*website under "http://webstore.iec.ch" in the data relat
the specific document. At this date; the document will be

confirmed,

ithdrawn,

o W

—

€

e a

placed by a reyised edition, or

mended.

ed to

IMP(
that

)IRTANT — The “colour inside” logo on the cover page of this publication indig
t\contains colours which are considered to be useful for the correct understan

tates

ding

of its contents. Users should therefore print this document using a colour printer.
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1 000 V AC AND 1500V DC -
EQUIPMENT FOR TESTING, MEASURING OR MONITORING
OF PROTECTIVE MEASURES -

Part 3: Loop impedance

rd .Y

bcope

This |part of IEC 61557 specifies the requirements applicable to equipment for measurin

loop

line

onductor and neutral; or between two-phase line conductors by using the voltage

wher the circuit under test is loaded.

2

Normative references

The following documents are referred to in the text in such‘a way that some or all of

con

appli

tgnt constitutes requirements of this document. For dated references, only the edition

amendments) applies.

IEC §1010-1:20042010, Safety requirements forelectrical equipment for measurement, co
and lpboratory use — Part 1: General requirements
IEC $41010-1:2010/AMD1:20161

IEC

and laboratory use — Part 2-030: Particular requirements for equipment having testing or
meaguring circuits

IEC

y the

mpedance between a-phase line conductor and protective conductor-er; between a-ghase

drop

their
cited

ps. For undated references, the latest edition of the referenced document (including any

htrol,

$1010-2-030:2017, Safety requiremgnts for electrical equipment for measurement, control,

©1557-1:2019, Electrical safety in low voltage distribution systems up to 1 000 V AQ and

1 500 V DC - Equipment, for. testing, measuring or monitoring of protective measures — Part 1:
Gengral requirements

3

For

Terms andsdefinitions

the purposes of this document, the terms and definitions given in IEC 61557-1 an

following‘apply.

H the

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

add

3.1

resses:

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

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

loading-method
method of-leading applying a load to a circuit within a distribution system to cause a voltage
drop

T A consolidated version of this publication exists, comprising IEC 61010-1:2010
IEC 61010-1:2010/AMD1:20186.

and
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3.2
loading equipment

part of the measuring equipment to load the circuit being tested

3.3
test current

electric current controlled by the measuring device to cause a voltage drop in a circuit being
tested

3.4
systém phase angle
anglg between loop impedance and loop resistance of the distribution system

3.5
loop|impedance
A
sum pf the impedances in a current loop comprising the impedance of/the source of the current;
and the impedance of the-phase line conductor (e.g. protective conductor, earth electrod¢ and
earthf) from the point of measurement to the other terminal of the-source of the current

In addition to the requirements of IEC 61557-1:2019, Clause 4, the requirements of Clause 4 of
this document shall apply.

Equipment intended to be used on the distribution system shall, at the minimum, be rated
measurement category lIl according to IEC 61010-2-030.

Equipment intended to be used on socket outlets only can be rated for measurement category
Il according to IEC 61010-2-030.

4.2 Measurement of loop impedance

For measurements in close proximity to the transformer of the distribution system, equipment
with a specified loop impedance measuring function (influence quantity for system phase angle
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at a minimum of 30°) shall be used or a specified additional operating uncertainty shall be
taken into account by the user.

NOTE In applications where the measurement of loop resistance is carried out in close proximity
to the sourcing transformer (e.g. < 50 m) the system phase angle may be-mere greater than
18° (e.g. up to 30°) and therefore the inductive part of the internal impedance of the
transformer may not be negligible.

When the loading by loading equipment causes transients on the distribution system, the
operating uncertainty shall not be exceeded as a result of the transient.

Equiﬂ)ment with specified influence quantity Eg  of system phase angle of approximatgly 18°
shall[be marked with the warning symbol according to IEC 61010-1:2010, Table 1, symbol 14,
adjadgent to the loop function marking or a warning shall be given on the display.

4.3 External resistance

Wheh external resistances are included in the calibration as a zero\ offset, this shqll be
indicated on the measuring instrument.

This joffset shall remain included in the calibration as long as it7is indicated on the measfuring
instryment regardless of any changes in range or function.

4.4 | Fault voltage exceeding U

Faulf voltages as a result of a measurenggnt that exceed U at the point of test shall be avgided.
This| can be achieved by ~Mautomatic  disconnection in accordance | with
IEC §1010-1:2010/AMD1:2016, Figtfre 2.

4.5 | Overvoltage

The fneasuring equipmentishall not be damaged nor shall the user be exposed to danger when
the measuring equipment is connected to 120 % of the nominal voltage of the distribution
test

n the
Of its
test

If the measuring equipment indicates the value of the voltage at its measuring terminals, it
shall also indicate if the system voltage exists and if the live conductor is exchanged with the
protective conductor.

5 Marking and operating instructions

5.1 Marking

In addition to-the-marking—in—accordance—with IEC 61557-1:2019, 5.1 and 5.2, the following

information shall be provided on the measuring equipment.

Marking is permitted on the display for any of the following:
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range of the resistance of the loop impedance or of the calculated short-circuit current
respectively within which compliance with the uncertainty limits in accordance with 4.2 is
maintained;

nominal system voltage for which the equipment is rated;
rated system frequency for which the equipment is rated;

maximum system phase angle-ef for which the-leading equipment is designed when this
angle is—= greater than 18°;

rated voltage to earth and measurement category.

5.2 Operating instructions

The naratina—instructions shall state tha followina—in_addition —to-the information—ainvdén—in
e perathg St CHORS—SAan—Sate—mne—1o+HOWHAg 2GGHIO to—He—HHoHM3aHo gveh
IEC §1557-1.

Datajrelating to- the loading-equipmentif the phase angle is >18°.

In adidition to IEC 61557-1:2019, 5.3, the following information shall be provided in the

operating instructions for the measuring equipment:

6

6.1

In addition to IEC €1557-1:2019, Clause 6, the following tests shall be-executed performed.

6.2

ah explanation of the influence of the system phase angle on méasurement accuracy;
Vilue the amplitude and waveform of test current and duration” of loading;

range of system voltages within which the operating uncertainty stated in—4-4 6.2 is not

ekceeded;

Ur

range of loop impedance (magnitude and angle)\within which the operating uncerfainty
ated in4-1 6.2 is not exceeded;

S
Nete information on possible measurement uncertainties, for example due to preloading the
clrcuit under test;
d
S
S

hta relating to the effect of system valtage variations and other effects from the system
ich as measuring in close proximity to the transformer of the distribution system. A
becific user correction shall be ‘stated, unless the instrument has a fully specified|loop
impedance measuring function.

|

[ests

General

Operating uncertainty

The |operating uncertainty shall be determined under the rated operating conditions of

IEC 61987-1 and in addition the following shall apply:

the electrical distribution system on which a loop impedance test is performed shall be
under constant load condition, except for load changes provoked by the test instrument;

measurement shall be carried out without changing existing loads within the electrical
distribution system under test;

system voltage shall be between 85 % and 110 % of the nominal voltage of the distribution
system for which the equipment has been designed;

system frequency shall be between 99 % and 101 % of the nominal frequency of the
distribution system for which the equipment has been designed,;

system voltage and frequency shall not change during the measurement by more than
0,5 %;

measured circuit shall be loaded with loading equipment.


https://iecnorm.com/api/?name=12871dac2960c7d0289daf3e42f7a5a3

IEC 61557-3:2019 RLV © IEC 2019

—9-—

The operating uncertainty shall be calculated in accordance with Table 1. In this process, the
intrinsic uncertainty shall be determined under the following reference conditions:

nominal system voltage;

— nominal system frequency;

— reference temperature 23 °C £ 2 °C;

— reference position in accordance with the manufacturer's statement;

— nominal distribution system supply or battery voltage respectively;

— difference between the phase angle of the loading equipment and the loop impedance of

tr-n cirenit tndar tact < £°
e-Crrcutt t

— tHe maximum percentage operating uncertainty within the measuring range to be mark

oTroreT

Tt

Table 1 — Calculation of operating uncertainty

ed or

sfated shall not exceed +30 % with the measured value as the fiducial value, asdetérmined
il accordance with Table 1.

Requirements or

angle

6 % of 5" harmonic at 180°
phase angle

5 % of 7t harmonic at 0° phase
angle (percentage of the
fundamental of nominal voltage
of distribution system)

IEC 61557-3:2019, 6.2

Intrlr!sw Reference conditions or Designation tests in accordance Type
uhcertainty or ified . d ith rel f
infll:ence quantity specified operating range code with relevant parts off test
of IEC 61557
Intrinsic uncertainty Reference conditions A B R
IEC 61557-3:2019, 6.2
Position (on Reference position +90° £y Part-1,-Subclause 4.2 R
equipment using approximately
mechanical IEC 61557-1:2019,
displiys) 6.2.2
Supply voltage At the limits stated by the E, B e e R
manufacturer A
IEC 61557-1:2019,
6.2.4
Temperature 0 °C and 35:2C Eg e
+2°
( ) IEC 61557-1:2019,
6.2.3
Phade angle At a\phase angle 0° to 18° Eg e | T
appfoximatel
hP v IEC 61557-3:2019, 6.2
System phase anglée.”| At a system phase angle 0° to Eg 4 e | T
18° at the bottom of the ' _
measurement range IEC 61557-3:2019, 6.2
System_phase angle | At a system phase angle 0° to Eg, B e e I
30° at the bottom of the '
OGS LHORORLF ange IEC 61557-3:2019, 6.2
System frequency 99-%te-101-% 95 % to 105 % of | E, e | T
the nominal frequency
IEC 61557-3:2019, 6.2
System voltage 85 % to 110 % of the nominal Egq e | T
voltage
IEC 61557-3:2019, 6.2
Harmonics 5 % of 3" harmonic at 0° phase E e | T
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L Requirements or
Intrinsic

. Reference conditions or Designation tests in accordance Type
uncertainty or e . X
influence quantity specified operating range code with relevant parts of test
of IEC 61557
DC quantity Add additional DC quantities of Eqp e | T

0,5 % of the nominal voltage of
distribution system in both
polarities.

IEC 61557-3:2019, 6.2

It is recommended that manufac-
turers include £, into the
calculation of operating
uncertainty according to this

deaor
I aoTeT

Opeflating 2 Part 3 Subclause—4-4 | R
uncertainty Bt A g XA IEC 61557-3:2019, 62
Key

4 H intrinsic uncertainty B[%]:i%MOO%

ELE|l = variations

R 3 routine test

T H type test

F {4 fiducial value

& Use Eg , or Eg , as applicable.

pfluence quantity £, takes into account possible voltage dropg’caused by DC leakage currents according to
IEC 61800-5-2 on the PE or PEN conductor.

6.3 External resistance

Compliance with the requirements in accordance with 4.3 shall be tested (type test).

6.4 | Fault voltage

Compliance with the requirements inr accordance with 4.4 shall be tested (routine test).

6.5 | Overvoltage

The permissible-overlpad overvoltage in accordance with the requirements of 4.5-and-4-6(shall
be tested (type test).
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FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
national electrotechnical committees (IEC National Committees). The object of IEC is to prf

end and in addition to other activities, IEC publishes International Standards, Teghnical Specific{
Teichnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftéer referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natjonal Committee inte
in |[the subject dealt with may participate in this preparatory work. International, governmental ang
gojvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance” with conditions determin|
agfeement between the two organizations.

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

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

In|order to promote international uniformity, IEC(National Committees undertake to apply IEC Publig

rising
pbmote
fis. To
tions,

“IEC
rested

non-
losely
ed by

tional
bm all

htional
bf IEC
r any

ations

tragnsparently to the maximum extent possible, iiv their national and regional publications. Any divengence

befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

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

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

Nd liability shall attach to EC. or its directors, employees, servants or agents including individual exper
members of its technical‘committees and IEC National Committees for any personal injury, property dam
other damage of any (nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out pof the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

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

Atfention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

ted in
prmity

br any

s and
hge or
) and
r IEC
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International Standard TEC 61557-3 has been prepared by TEC technical commitie
Measuring equipment for electrical and electromagnetic quantities.

e 85:

This third edition cancels and replaces the second edition published in 2007. This edition
constitutes a technical revision.

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

a) addition of equirements as regards the measurement category;

b) addition of new requirements for operating instructions;

c) alignment of the structure with that of the whole IEC 61557 series.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
85/687/FDIS 85/694/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

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

This |nternational Standard is to be used in conjunction with IEC 61557-1:2019.

A lisf of all parts in the IEC 61557 series, published under the general title Electrical saf¢ty in
low yoltage distribution systems up to 1 000 VAC and 1 500 V DC — Equipmént for testing,
meadguring or monitoring of protective measures, can be found on the IEC website.

The ¢ommittee has decided that the contents of this document will remain unchanged unfjl the
stability date indicated on the IEC website under "http://webstore.ieceh™ in the data relatpd to
the specific document. At this date, the document will be

g¢confirmed,

—

e withdrawn,

—

gplaced by a revised edition, or

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

Part 3: Loop impedance

cope

This |part of IEC 61557 specifies the requirements applicable to equipment for measurin
loop impedance between a line conductor and protective conductor; between @, line cond

and
test i

5 loaded.

2 Normative references

The

conte

appli

amer

IEC ¢
labor
IEC ¢

IEC ¢
and |
meag

IEC ¢
1 50(
Geng

3 1

following documents are referred to in the text in such®a way that some or all of
nt constitutes requirements of this document. For dated references, only the edition

dments) applies.

1010-1:2010, Safety requirements for electrical equipment for measurement, control,
atory use — Part 1: General requirements
1010-1:2010/AMD1:20161

aboratory use — Part 2-030: Particular requirements for equipment having testing or
uring circuits

V DC — Equipment, for testing, measuring or monitoring of protective measures — P|
ral requirements

'erms andsdefinitions

For the purposes of this document, the terms and definitions given in IEC 61557-1 an

follov

ing‘apply.

j the
uctor

eutral; or between two line conductors by using the voltage drop when [the circuit ynder

their
cited

ps. For undated references, the latest edition of the referenced document (including any

and

1010-2-030:2017, Safety requirements for electrical equipment for measurement, control,

1557-1:2019, Electrical safety in low voltage distribution systems up to 1 000 V AQ and

art 1:

H the

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

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

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

3.1
loadi

ng

method of applying a load to a circuit within a distribution system to cause a voltage drop

1 A

consolidated version of this publication exists, comprising IEC 61010-1:2010

IEC 61010-1:2010/AMD1:2016.

and
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ng equipment

part of the measuring equipment to load the circuit being tested

3.3

test current
electric current controlled by the measuring device to cause a voltage drop in a circuit being
tested

3.4
syst
anglsg

3.5
loop
ZL
sum

2019

between loop impedance and loop resistance of the distribution system

impedance

pbf the impedances in a current loop comprising the impedance of the séurce of the cU

and the impedance of the line conductor (e.g. protective conductor, earth electrode and g

from

4 F

4.1

In ad
this @

the point of measurement to the other terminal of the source of the-current

Requirements

General

dition to the requirements of IEC 61557-1:20194Clause 4, the requirements of Claussg
ocument shall apply.

Equipment intended to be used on the distribution system shall, at the minimum, be

meas

urement category Il according to IEC,64010-2-030.

rrent
arth)

b 4 of

rated

Equipment intended to be used on soeket outlets only can be rated for measurement catggory

Il acq

4.2

For n
with
at a
taker

In ap
the g
up to

ording to IEC 61010-2-030.

Measurement of loop-impedance

heasurements in close ‘proximity to the transformer of the distribution system, equip
h specified loop impedance measuring function (influence quantity for system phase
minimum of 30°) shall be used or a specified additional operating uncertainty sha
into accountiby the user.

plications’where the measurement of loop resistance is carried out in close proxim
ourcing transformer (e.g. < 50 m) the system phase angle may be greater than 18°
30°)and therefore the inductive part of the internal impedance of the transformer ma

ment
hngle
Il be

ity to

(e.g.
y not

be neghgible-

When the loading by loading equipment causes transients on the distribution system, the
operating uncertainty shall not be exceeded as a result of the transient.

Equipment with specified influence quantity Eg 4 of system phase angle of approximately 18°
shall be marked with the warning symbol according to IEC 61010-1:2010, Table 1, symbol 14,
adjacent to the loop function marking or a warning shall be given on the display.

4.3

External resistance

When external resistances are included in the calibration as a zero offset, this shall be
indicated on the measuring instrument.
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This offset shall remain included in the calibration as long as it is indicated on the measuring
instrument regardless of any changes in range or function.

4.4 Fault voltage exceeding U,
Fault voltages as a result of a measurement that exceed U at the point of test shall be avoided.

This  can be achieved by automatic  disconnection in  accordance  with
IEC 61010-1:2010/AMD1:20186, Figure 2.

4.5 Overvoltage

The fneasuring equipment shall not be damaged nor shall the user be exposed to danger when
the measuring equipment is connected to 120 % of the nominal voltage of the distribution
systgm for which the measuring equipment has been designed. Protective devices{of'thg test
equipment shall not be activated.

The pser shall not be exposed to danger and the equipment shall not be.damaged whep the
meaguring equipment is accidentally connected to a voltage having ayvalde of 173 % pf its
rated voltage to earth according to IEC 61010-2-030 for 1 min. Protective devices of the test
equipment can be activated.

If thg measuring equipment indicates the value of the voltage.at its measuring terminals, it
shall|also indicate if the system voltage exists and if the livenconductor is exchanged with the
protective conductor.

5 Marking and operating instructions

5.1 Marking

In addition to IEC 61557-1:2019, 5.1 and 512, the following information shall be provided on the
meaguring equipment.

Markjng is permitted on the display for any of the following:

— range of the resistanceof\the loop impedance or of the calculated short-circuit cyrrent
gspectively within which“Compliance with the uncertainty limits in accordance with 4.2 is
aintained,;

=

|
>

bminal system yoltage for which the equipment is rated;

|
-

ated system.frequency for which the equipment is rated;

— maximum~system phase angle for which the equipment is designed when this angle is
gfeater.than 18°;

—
3

jted'voltage to earth and measurement category.

5.2 Operating instructions

In addition to IEC 61557-1:2019, 5.3, the following information shall be provided in the
operating instructions for the measuring equipment:

— an explanation of the influence of the system phase angle on measurement accuracy;

— the amplitude and waveform of test current and duration of loading;

— range of system voltages within which the operating uncertainty stated in 6.2 is not
exceeded;

— range of loop impedance (magnitude and angle) within which the operating uncertainty
stated in 6.2 is not exceeded;

— information on possible measurement uncertainties, for example due to preloading the
circuit under test;
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data relating to the effect of system voltage variations and other effects from the system

such as measuring in close proximity to the transformer of the distribution system. A

specific user correction shall be stated, unless the instrument has a fully specified
impedance measuring function.

6 Tests

6.1 General

In addition to IEC 61557-1:2019, Clause 6, the following tests shall be performed.

6.2 | Operating uncertainty

The |operating uncertainty shall be determined under the rated operating conditior
IEC §1557-1 and in addition the following shall apply:

|
—

He electrical distribution system on which a loop impedance test is_ performed sha

easurement shall be carried out without changing existing loads within the eled
stribution system under test;

stem voltage shall be between 85 % and 110 % of the nominal voltage of the distrib
stem for which the equipment has been designed;

stribution system for which the equipment has been.designed;

stem voltage and frequency shall not changé) during the measurement by more
5 %;
easured circuit shall be loaded with loading equipment.

The pperating uncertainty shall be calculated in accordance with Table 1. In this process
intrinsic uncertainty shall be determined ginder the following reference conditions:

|
=]

bminal system voltage;

— npminal system frequency;

— regference temperature 23 °C £ 2 °C;

— rgference position in accordance with the manufacturer's statement;
— npminal distribution system supply or battery voltage respectively;

— d|fference between the phase angle of the loading equipment and the loop impedan
the circuit under test < 5°.

— the maximum percentage operating uncertainty within the measuring range to be mark

in accordance with Table 1.

nder constant load condition, except for load changes provoked by the test instrument;

u
m
d
s
s
— system frequency shall be between 99 % and 101 %yof the nominal frequency of the
d
s
0
m

loop

s of

Il be

trical

ution

than

, the

ce of

ed or

stated-shall not exceed +30 % with the measured value as the fiducial value, as determined
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Table 1 — Calculation of operating uncertainty

Requirements or

uml:r;:lar:rsnltc or Reference conditions or Designation tests in accordance Type
. y or specified operating range code with relevant parts of test
influence quantity of IEC 61557
Intrinsic uncertainty Reference conditions A IEC 61557-3:2019, 6.2
Position (on Reference position £90° E, IEC 61557-1:2019,
equipment using approximately 6.2.2
mechanical
displays)
Supgly vortage | £, TEC61557-1.20719, R
manufacturer 6.2.4
Temperature 0°Cand35°C Eg IEC 61557-1:2019, T
(£ 2°) 6.2.3
Phade angle At a phase angle 0° to 18° Eg IEC 61557-3;2019,6.2 | T
approximately
System phase angle | At a system phase angle 0° to Eg .2 IEC 615657-3:2019,6.2 | T
18° at the bottom of the '
measurement range
System phase angle | At a system phase angle 0° to Eg,® [EC 61557-3:2019,6.2 | T
30° at the bottom of the '
measurement range
System frequency 95 % to 105 % of the nominal E, IEC 61557-3:2019,6.2 | T
frequency
Systgm voltage 85 % to 110 % of the nominal Eg IEC 61557-3:2019,6.2 | T
voltage
Harnponics 5 % of 3" harmonic at 0° phase By IEC 61557-3:2019,6.2 | T
angle
6 % of 5™ harmonic at 180°
phase angle
5 % of 7" harmonic at0®phase
angle (percentage of the
fundamental of ndminal voltage
of distribution system)
DC duantity Add additional DC quantities of Eq b IEC 61557-3:2019,6.2 | T
0,5 % of the nominal voltage of
distribution system in both
polarities.
Itjis recommended that manufac-
turers include E, into the
calculation of operating
uncertainty according to this
table.
Ope;lating , 4 ) IEC 61557-3:2019, 6.2 | R
uncertaint =+ — .
y B=+ \‘/A t3 D E
Key B
A4 = intrinsic uncertainty B [%] == - x 100 %
E, = \variations

= routine test

type test

o™ 4 X
1

= fiducial value

i)

Use Eg , or Eg , as applicable.

Influence quantity £,, takes into account possible voltage drops caused by DC leakage currents according to
IEC 61800-5-2 on the PE or PEN conductor.
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6.3 External resistance

Compliance with the requirements in accordance with 4.3 shall be tested (type test).

6.4 Fault voltage

Compliance with the requirements in accordance with 4.4 shall be tested (routine test).

6.5 Overvoltage

The permissible overvoltage in accordance with the requirements of 4.5 shall be tested
(type[test).
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SECURITE ELECTRIQUE DANS LES RESEAUX DE DISTRIBUTION BASSE

2)

3)

4)

5)

6)
7)

8)

9)

TENSION AU PLUS EGALE A1 000V C.A.ET 1500V C.C. -
DISPOSITIFS DE CONTROLE, DE MESURE OU DE SURVEILLANCE
DE MESURES DE PROTECTION -

Partie 3: Impédance de boucle

AVANT-PROPOS

Lal|Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LIJE€ a pour ob
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domain
I'é|ectricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des'Normes internatig
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)

posée
jet de
es de
nales,
et des

Gyides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiéeva)des comités d'étudejs, aux

trgvaux desquels tout Comité national intéressé par le sujet traité peut “participer. Les organig
internationales, gouvernementales et non gouvernementales, en liaison aveC-l'lEC, participent égaleme
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale~de“Normalisation (ISO), selo

I'éyentuelle mauvaise utilisation ou interprétation qui en‘est faite par un quelconque utilisateur final.

Dgns le but d'encourager l'uniformité international€;xtfes Comités nationaux de I'lEC s'engagent, dans tg
mesure possible, a appliquer de fagon transparente ’les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépe
fodrnissent des services d'évaluation ‘de conformité et, dans certains secteurs, accédent aux marqu
cophformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certif
indépendants.

Tous les utilisateurs doivent s'asSurer qu'ils sont en possession de la derniére édition de cette publication

Adcune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts (particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice causeé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice)
dépenses décoeulant de la publication ou de l'utilisation de cette Publication de I''EC ou de toute
Pdblication de FIEC, ou au crédit qui lui est accordé.

ations
ht aux
h des

esure
I'"EC

réées
I'EC
ble de

ute la
bnales
es ou

dants
es de
cation

aires,
I'lEC,
elque
et les
autre

ations

t faire
droits

La Norme internationale IEC 61557-3 a été établie par le comité d'études 85 de I'IEC:
Equipements de mesure des grandeurs électriques et électromagnétiques

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2007. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout d'une exigence relative a la catégorie de mesure;

b) ajout de nouvelles exigences relatives aux instructions de fonctionnement;
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lignement de la structure sur I'ensemble de la série IEC 61557.

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

FDIS Rapport de vote
85/687/FDIS 85/694/RVD

2019

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ced
Cette

Une

élect
1 50(
peut

Le c
stabi

bCUMent a ete iédlgé Sefon tes Difectives ISONEC, Partie 2.

Norme internationale doit étre utilisée conjointement avec I'lEC 61557-1:2019:

iste de toutes les parties de la série IEC 61557, publiées sous le titrengénéral Sé
rique dans les réseaux de distribution basse tension au plus égale:a 1 000 V c.

V c.c. — Dispositifs de contréle, de mesure ou de surveillance de mesures de prote
gtre consultée sur le site web de I'lEC.

pbmité a décidé que le contenu de ce document ne sera pas’ modifié avant la daf
ité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les don

relatives au document recherché. A cette date, le documentsera

e Ig

conduit,
ipprimé,
mplacé par une édition révisée, ou

mendé.

curité
a. et
Ction,

e de
nées
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SECURITE ELECTRIQUE DANS LES RESEAUX DE DISTRIBUTION BASSE

TENSION AU PLUS EGALE A1 000V C.A.ET 1500V C.C. —
DISPOSITIFS DE CONTROLE, DE MESURE OU DE SURVEILLANCE
DE MESURES DE PROTECTION -

Partie 3: Impédance de boucle

Lap
mesy
entre

utilisant la chute de tension lorsque le circuit en essai est chargé.

2 F

Les ¢
de Idg
I'édit
référ

IEC ¢
de la
IEC ¢

IEC ¢
régu
de ci

IEC 4

égald
mesy

3 1

Domaine d'application

ésente partie de I'lEC 61557 spécifie les exigences applicables aux appareils destir
rer l'impédance de boucle entre un conducteur de ligne et le conducteur, de prote
un conducteur de ligne et le conducteur neutre, ou entre deux conducteurs de lign

Références normatives

ocuments suivants sont cités dans le texte de sorte qu'ils’econstituent, pour tout ou g
ur contenu, des exigences du présent document. Pour les références datées,
on citée s'applique. Pour les références non datées, la derniére édition du docume
bnce s'applique (y compris les éventuels amendements).

1010-1:2010, Régles de sécurité pour appareils électriques de mesurage, de régulat
boratoire — Partie 1: Exigences générales
1010-1:2010/AMD1:20161

1010-2-030:2017, Exigences de.sécurité pour appareils électriques de mesuragé
ation et de laboratoire — Partie 2-030: Exigences particuliéres pour les appareils éq
rcuits d'essai ou de mesure

1557-1:2019, Sécurité(electrique dans les réseaux de distribution basse tension ay
a 1000 Vc.a. et 1,500 V c.c. — Dispositifs de contréle, de mesure ou de surveillan(
res de protection =Rartie 1: Exigences générales

[ermes et . définitions

Pour

suivints s'appliquent.

les besoins du présent document, les termes et définitions de I'lEC 61557-1 ainsi qu

és a
Ction,
e en

artie
seule
nt de

on et

b, de
Iipés

plus
te de

e les

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

charge
dans un réseau de distribution, méthode d'application d'une charge a un circuit provoquant une
chute de tension

1 1l existe une version consolidée de cette publication, comprenant [I'IEC 61010-1:2010 et

I''EC 61010-1:2010/AMD1:2016.
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dispositif de charge
partie de I'appareil de mesure destinée a charger le circuit en essai

3.3

courant d'essai
courant électrique commandé par le dispositif de mesure provoquant une chute de tension

dans

3.4

angle de phase du réseau

anglsg

3.5

impédance de boucle

L

somrf
sour(
prote
de cd

4

4.1

Outre les exigences définies a I'Article 4 de I'lEC 64557-1:2019, les exigences de I'Article

présg

Les 4
moin

Les @ppareils destinés a n'étre utilisés que sur des socles de prises de courant peuvenf

dime

4.2

Pour
distri
bouc
ou u
I"utilig

Dang

un circuit en essai

2019

entre I'impédance de boucle et la résistance de boucle du réseau de distribution

ne des impédances présentes dans une boucle de courant comprenantimpédance
e de courant et l'impédance du conducteur de ligne (par exehiple, conductel
ction, prise de terre et terre) depuis le point de mesure jusqu'a Fautre borne de la sq
urant

Exigences
Généralités
nt document doivent s'appliquer.

ppareils destinés a étre utilisés sur le,réseau de distribution doivent étre dimensionng
5 pour la catégorie de mesure Il conformément a I'lEC 61010-2-030.

hsionnés pour la catégorie dé-mesure |l conformément a I''EC 61010-2-030.

Mesure de I'impédance de boucle

les mesures effectuées a proximité immédiate du transformateur du résea
pution, un apparneil comportant une fonction de mesure spécifique de l'impédang
e (grandeur_d'influence pour l'angle de phase du réseau d'au moins 30°) doit étre
e incertitGde de fonctionnement supplémentaire spécifiée doit étre prise en compt
ateur.

les applications ou la mesure de l'impédance de boucle est effectuée a prox

de la
r de
hurce

4 du

ES au

étre

I de

e de

tilisé
b par

imité

immé

dinta duy trancfarmatanr Aa Adictrihiitinn (nar avamnla < & EN MY I'anala Ao nhadl
Sate—at—aRSTorate ud—ae—aiStHBHHOR—Pat—exXxempte a—o o —raRgre—ae—pha

e du

réseau peut étre supérieur a 18° (par exemple jusqu'a 30°) et, dans ce cas, la partie inductive
de l'impédance interne du transformateur peut ne pas étre négligeable.

Si des phénoménes transitoires se produisent sur le réseau de distribution lorsqu'une charge
est appliquée au moyen d'un dispositif de charge, l'incertitude de fonctionnement qui en résulte
ne doit pas étre dépassée.

Les appareils avec une grandeur d'influence Eg 4 spécifiée pour un angle de phase du réseau
d'environ 18° doivent étre marqués du symbole conforme a I''EC 61010-1:2010, Tableau 1,
symbole n°® 14, a c6té du marquage de la fonction de mesure de boucle ou un avertissement
doit étre indiqué sur le dispositif d'affichage.


https://iecnorm.com/api/?name=12871dac2960c7d0289daf3e42f7a5a3
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