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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

2019

Part 1: General requirements

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
alll national electrotechnical committees (IEC National Committees). The object ,of WEC is to prpmote

infernational co-operation on all questions concerning standardization in the electrical and electronic fiel
this end and in addition to other activities, IEC publishes International Standards,\Technical Specific

fis. To
tions,

Technical Reports, Publicly Available Specifications (PAS) and Guides (héreafter referred to as| "IEC

Pdblication(s)"). Their preparation is entrusted to technical committees; any IEC, National Committee inte

rested

in|the subject dealt with may participate in this preparatory work. Interdational, 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 accdrdance with conditions determined by

agreement between the two organizations.

Thee formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
copsensus of opinion on the relevant subjects since each technical committee has representation fr

tional
bm all

htional
bf IEC

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

Inforder to promote international uniformity, |[EC "National Committees undertake to apply IEC Publidations
trgnsparently to the maximum extent possjble in their national and regional publications. Any diverngence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

the latter.
IELC itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fpr any

sefvices carried out by independent certification bodies.
All users should ensure that they have the latest edition of this publication.

Nq liability shall attach tolEC or its directors, employees, servants or agents including individual exper
me¢mbers of its technical committees and IEC National Committees for any personal injury, property dam

s and
hge or

other damage of any hature 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 othe
Pyblications.

Atiention is'drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

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

r IEC

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 61557-1 has been prepared by technical committee 85: Measuring
equipment for electrical and electromagnetic quantities.

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

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

a)
b)

c)
d)
e)
f)
g9)

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

Full information on the voting for the approval ofithis International Standard can be fou
the réport on voting indicated in the above table:

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

A list of all parts in the IEC 61557 series, published under the general title Electrical safé
low Voltage distribution systems up-to 1 000 V AC and 1 500 V DC — Equipment for tes
meaguring or monitoring of protective measures, can be found on the IEC website.

The
stability 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

u
u
u
Annex A contains an explanation of GUM;
A

terms aligned with IEC 60050;

nfeasurement of uncerfainly revised according (o the equations In 4.2
$O/IEC Guide 98-3:2008 (GUM);

pbdated references for safety and EMC requirements;
bdated references for marking and operating instructions;
bdated references for testing safety and EMC;

nnex B addresses environmental aspects.

FDIS Report on voting
85/689/FDIS 85/692/RVD

g¢confirmed,

—

wlithdrawn,

—

gplaced by a revised edition, or

of

nd in

ety in
5ting,

ommittee has decided.that the contents of this document will remain unchanged untjl the

ed to

amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

IEC 60364-6:2006; stipulates standardized conditions for the initial test of power installations
in TN, TT or IT—(HEC—60364) systems for continuous monitoring and for testing these
installations after modifications. In addition to general references for the—execution
performance of the tests, I[EC 60364-6 contains requirements that have to be verified by
measurements. Only in a few instances, for example when measuring the insulation
resistance,-the-standard-contains does IEC 60364-6 contain details of the characteristics of
the measuring device to be used. Circuits which are given as examples in IEC 60364-6, and
referred to within the text of that document, are generally not suitable for practical use.

The Lests are carried out in installations where hazardous voltages can occur and'\where
careless use or a defect in the equipment can easily cause an accident. Theréfore|, the

technjician has to rely on measuring devices which ensure;—apartfrom—simplificationgf-the

meagurements; safe test methods, in addition to simplifying the measurements.

The [application of the general safety regulations for electrical and electronic measpring
devides (IEC 61010-1) for testing the protective measures is not sdfficient in itself.| The
exechption performance of measurements in the installation can cause-hazards not only tp the
technician, but also to third persons, depending on the measuring method;—alse—te-{third

perséns used.

Likewise, reliable and comparable results of measurement with measuring devices [from
diffelent manufacturers are an important precondition‘-in order to obtain an objgctive
judgdment assessment about the installation, for example when the installation is handed
over [for periodic tests, for continuous insulation monitoring or in the case of performance
warranty.

The |EC 61557 series has been establishedwith the aim of stipulating common principlgs for
meaguring and monitoring equipment for testing electrical safety and measuring performgnces
in syptems with nominal voltages up toc4°000 V AC and 1 500 V DC which correspond tp the
abovp-mentioned characteristics.

For that reason, the following €ommon-specifications requirements have been stipulated in
Part11—and-other—individual-parts—of the series—of standards IEC 61557-1 (other parnts of

IEC 1557 can specify additiohal requirements or deviations):

pfotection against@extraneous voltages;
class Il protection (except insulation monitoring devices and insulation fault location
systems);

specificatiohs requirements and safety precautions against hazardous touch voltages at
He measuring device;

beGifications requirements for the—judgement assessment of connection configurdtions

ith*rasnect to wirina errors-in-the tested sauinment:
H—f P +—HOo-WHHRg-8H-oFs1Hh—+etestea—egtHphent

—

|
50

— special mechanical requirements;

— measuring methods;

— measured quantity;

— specification of the maximum operating uncertainty;

— specifications requirements for testing the influencing quantity and the calculation of the
operational operating uncertainty;

— uncertainties of the measuring device at the thresholds specified in the respective
standards;

— specification of the nature of type and routine tests and the required conditions for testing.
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Contrary to the usual convention, terms and definitions that occur more than once in another
part of the series are listed in IEC 61557-1:2019, Clause 3. Only terms and definitions specific
to the respective part of IEC 61557 are listed in Clause 3 of that part.
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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 1: General requirements

This
moni
nomi

bcope

part of IEC 61557 specifies the general requirements—fer applicable to measurind and
oring equipment for testing the electrical safety in low-voltage distribution\systems with
hal voltages up to 1 000 V AC and 1 500 V DC.

When measuring equipment or measuring installations involve measurement tasks of vaJ:ious

meag
to ed

NOTE|
equip

Othe

This

2 Normative references

The

contg
cited
any g

ch of the measurement tasks is applicable.

[ parts of IEC 61557 can specify additional requireidents or deviations.

ocument does not cover functional safety of\gybersecurity.

IEC

uring equipment covered by this series of standards, then the part‘of this series rel

The term "measuring equipment" will hereafter be used to designate "testing, measuring and mon|toring
hent".

ollowing documents are referred\to in the text in such a way that some or all of|their
nt constitutes requirements ,of) this document. For dated references, only the edition
applies. For undated references, the latest edition of the referenced document (inclyiding

mendments) applies.

0038:1983-1 2009,%EC standard voltages

IEC 60529:-20041989, Degrees of protection provided by enclosures (IP code)
IEC 60529:1989/AMD1:1999
IEC 60529:1989/AMD2:20132

IEC 61010-1:20042010, Safety requirements for electrical equipment for measurement,

control and laboratory use — Part 1. General requirements
IEC 61010-1:2010/AMD1:20163

2 A consolidated version of this publication exists, comprising IEC 60529:1989, IEC 60529:1989/AMD1:1999 and
IEC 60529:1989/AMD2:2013.

vant
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IEC 61010-031, Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 031: Safety requirements for hand-held and hand-manipulated
assemblies for electrical test and measurement

IEC 61010-2-030:2017, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 2-030:-Special Particular requirements for equipment having testing
and or measuring circuits-4

IEC 61010-2-032, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-032: Particular requirements for hand-held and hand-manipulated
current sensors for electrical test and measurement

IEC $1010-2-034:2017, Safety requirements for electrical equipment for measurem%zcc ntrol,
and [aboratory use — Part 2-034: Particular requirements for measurement e@ ment for
insul@tion resistance and test equipment for electric strength Q\

IEC $1326-1:2012, Electrical equipment for measurement, control and Ia&s}atory use — [EMC
requfements — Part 1: General requirements <O ’

IEC B1326-2-2:2005
C—p1326-2-2:2005

C 2326 . a) Iah I
< O£ 0 g =4 eqtHph r‘Q at? +HIO ¥4
EMClL reqgiuirements Daort 92 Daortici]ar roagilire Nnts ast confiourations —onerational
=vro—FeqHtHFemeRtsS —aft———arHctha—Fre gt \.aw\‘lll.u -eSt—GCOAHGHAHORS;,—Opeaonas
Paii nd-n ane tarf T O as [ £ 61557
a P G 12 O €S t oo
.-

%

D

D

D

D
O
O

—&7 &o > O N ot

:

Resist ce to-earth

3 A consolidated version of this publication exists, comprising IEC 61010-1:2010 and
IEC 61010-1:2010/AMD 1:2016.

4)_To be published.
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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 61557-9:2014, 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 9:
Equipment for insulation fault location in IT systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply:

ISO Ind IEC maintain terminological databases for use in standardization at the follgwing
addresses:

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

e |30 Online browsing platform: available at http://www.ise.org/obp

nominal system voltage-of the-distribution-syste®

valug of the voltage by which the distribution system-erequipment is designated and to which
certajin-operating characteristics are-referred dssigned

ge against earth
UO
<in djstribution systems with an earthed neutral point> voltage between a phase conductd
and the-earthed neutral point

—

3.3

voltage against earth

UO

<in all other distribution systems> voltage present between the remaining phase conductors
and earth when one of the phase conductors is-sherted short-circuited to earth

3.4
fault voltage

voltage between a given point of fault and reference earth resulting from an insulation fault

[SOURCE: I[EC 60050-826:2004, 826-11-02, modified — The symbol has been added.]
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3.5

{effective) touch voltage

U

voltage between conductive parts when touched simultaneously by a person or an animal

Note 1 to entry: The value of the effective touch voltage may be appreciably influenced by the impedance of the
person or the animal in electric contact with these conductive parts.

[HEV 826-11-05]

[SOURCE: IEC 60050-195:1998, 195-05-11, modified — The symbol has been added.]

3.6
conventional touch voltage limit
UL
maximum value of the touch voltage which is permitted to be maintained Nindefinitdly in
specffied conditions of external influences and is usually equal to 50 V AG~RMS or 120V
ripplg free DC

[SOURCE: IEC 60050-826:2004, 826-11-04, modified — "prospective" has been omitted|from
the térm and from the definition and values for the limit have fgen added to the definition; the
symiol has been added.]

B
[))
)
o+
)
5
B
()
b
N
()]
oY
4
(0]
g
(0]
i)
()
fan)
P
b
oy

3.7
supply voltage
voltape that is used to power the measurement equipment

Note 1 to entry: If a supply voltage is\specified, for instance in the supply contract, then it is called "deflared
supply voltage".

3.8
rated supply voltage
Us
valug of the supplyvoltage at a point where the measuring equipment does or can ag¢cept
electfic energy.as:a supply

3.9
outputvoltage
Ua
voltage across the measuring equipment terminals where this equipment does or can output

electric energy

3.10
open-circuit voltage
U,
q
voltage present across unloaded terminals on the measuring equipment
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3.11

rated voltage

Un

voltage value assigned by a manufacturer or other entity for a specified operating condition of
the measuring equipment

Note 1 to entry: The value for the rated voltage of low-voltage equipment is generally assigned from the list of
nominal voltages in IEC 60038:2009, Tables 1 and 6.

Note 2 to entry: Equipment may have more than one rated voltage value or may have a rated voltage range.

[SOURCE: IEC 60050-614:2016, 614-03-09, modified — The domain <of equipment> and
Note| 1 have been omitted; the symbol has been added; the term specifically adapted for
meaguring equipment.]

3.12 N
extrgneous voltage
extennal voltage to which the measuring equipment can be subjected

during measurement. Fh R e -
. ¢ h i .
'\<°<O
3.13 ©
rated current C)
h N

currgnt assigned by the manufacturer for the specifiec{@perating condition of the measpring
equipment Q

Note ] to entry: The specified operating condition is a vq& or values) within the rated operating conditiors that
are dgsignated by the manufacturer.

7
[SOURCE: IEC 60050-442:1998, 442-01-G$,m0dified — "for accessories" has been dejeted

from|the term and Note 1 has been ad ; the definition has been adapted for applicatipn to
meaguring equipment.] Q\
O
3.14 \J\:\'
short-circuit current O

e

over{current resulting a short circuit due to a fault on the terminals or within the
meaguring equipme@

3.15

rated freq@y
IN

freqt1e or which the measuring equipment is intended to be used and for which if has
been r}h ignpd
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3.16

unc
para
the V|

Note 1

Note 2
of an

Note 3
compq
chara
standd
inform|

[SOU

3.17
oper
calcd

3.18
fidud
unce

3.19
fidud
clear

[HEV-

Note
other

rtainty of measurement \/
eter, associated with the result of a measurement, that characterizes the ig?arsi

plues that could reasonably be attributed to the measurand Qr\

to entry: This term is used in the "uncertainty" approach. ?\(1/

’
to entry: The parameter can be, for example, a standard deviation (or a give @tiple of it), or a half

to entry: Uncertainty of measurement comprises, in general, @% components. Some of
nents can be evaluated from the statistical distribution of the results% eries of measurements and
terized by experimental standard deviations. The other compon hich can also be characteriZ
rd deviations, are evaluated from the assumed probability dg\ibutions based on experience or
ation.

RCE: IEC 60050-311:2001, 311-01-02] QO
N\
~N

pting uncertainty

Q\
xO
ial uncertainty N~
(tainty of measuring eq@@ént expressed as a percentage of the fiducial value

.

ial value @

y specified vaﬁg to which reference is made in order to define the fiducial uncertain

to @ This value can be, for example, the upper limit of the measuring range, the scale length

nterval having a stated level of confidence. Various ways of obtaining uncertK are defined in the GUM.

7
lated uncertainty taking into accou ’{\\.Qhe intrinsic uncertainty and defined influence
quantgities to mirror the worst case situg@§

bn of

Fwidth

these
an be
ed by
other

Ly

br any

a@s ich is clearly stated.
A

[SOU

"uncertainty"; Note 1 has been omitted.]

3.21

RCE: IEC 60050-311:2001, 311-01-16, modified — "error" has been replaced by

3.20

percentage operating uncertainty
operating uncertainty of measuring equipment expressed as a percentage of the fiducial value
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3.21

intrinsic uncertainty

uncertainty of a measuring instrument or supply instrument when used under reference
conditions

Note 1 to entry: The uncertainty caused by friction is part of the intrinsic uncertainty.

[SOURCE: IEC 60050-311:2001, 311-03-09, modified — "or supply instrument" has been
added to the definition; the Note has been deleted and Note 1 has been added.]

3.22 A

perfgrmance \/
characteristics defining the ability of a measuring instrument to achieve the intengf)g'f'unctions

Q’\
[SOYRCE: I[EC 60050-311:2001, 311-06-11] (1/

inmant \Whan the v
HheR—AReRtheVar

n

P

uncertainty-due-to
& Fatty—Gd t

causelan-additional-uncertaint
W,

quarrltity which is n@ e subject of the measurement and whose change affects the resplt of
the easuremer@‘

Note 1 to entr%ths term is used in the "uncertainty" approach.

Note 2 té&y: Influence quantities can originate from the measured system, the measuring equipment jor the

environ\

Note 3 to entry: As the calibration diagram depends on the influence quantities, in order to assign the result of a
measurement it is necessary to know whether the relevant influence quantities lie within the specified range.

Note 4 to entry: An influence quantity may be external or internal with reference to the equipment. When the
value of one of the influence quantities changes within its measuring range, it may affect the uncertainty due to
another quantity. The measured quantity, or a parameter of it, may itself act as an influence quantity. For example,
for a voltmeter, the value of the measured voltage may produce an additional uncertainty due to non-linearity or its
frequency may also cause an additional uncertainty.

[SOURCE: IEC 60050-311:2001, 311-06-01, modified — "the relationship between the
indication and" has been deleted from the definition; Note 4 has been added.]
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3.24

variation

<due to an influence quantity> difference between the indicated values for the same value of
the measurand of an indicating measuring instrument, or the values of a material measure,
when an influence quantity assumes, successively, two different values

[SOURCE: IEC 60050-311:2001, 311-07-03]

3.25

refetnce conditions

set of specified values and/or ranges of values of influence quantities under‘which
the—$mallest—permissible uncertainties—of, or limits of error, admissible for a<measyuring
instryment are specified

[SOURCE: IEC 60050-311:2001, 311-06-02, modified — "are théy‘smallest" has [peen
replajced with "are specified".]

3.26
operpting condition
chargcteristic which may affect performance of a componen{; device or equipment

Note 1 to entry: Examples of operating conditions are ambienj‘conditions, characteristics of the power slupply,
duty clycle or duty type.

[SOYRCE: IEC 60050-151:2001, 151-16-01]

3.27
rated opera mgc d|t|on

set df conditi
set—g+—econat

diagH
speclfied set of conditions whichtmay affect the performance of a measuring device and ynder
whiclh the operating uncertajntyris maintained

3.28
rated measuring-voltage
Um
voltage present at the measuring terminals during the measurement

3.29
uncertainty of measuring equipment

uncertainty of the result of a direct measurement of a measurand having negligible intrinsic
uncertainty

Note 1 to entry: Unless explicitly stated otherwise, the measuring equipment uncertainty is expressed as an
interval with coverage factor 2.

Note 2 to entry: In single-reading direct measurements of measurands having low intrinsic uncertainty with
respect to the measuring equipment uncertainty, the uncertainty of the measurement coincides, by definition, with
the measuring equipment uncertainty. Otherwise the measuring equipment uncertainty is to be treated as a
component of category B in evaluating the uncertainty of the measurement on the basis of the model connecting
the several direct measurements involved.

Note 3 to entry: The measuring equipment uncertainty automatically includes, by definition, the effects due to the
quantization of the reading values (minimum evaluable fraction of the scale interval in analogic outputs, unit of the
last stable digit in digital outputs).
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Note 4 to entry: For material measures, the measuring equipment uncertainty is the uncertainty that should be
associated to the value of the quantity reproduced by the material measure in order to ensure the compatibility of
the results of its measurements.

4 Requirements

4.1 General requirements

Meaguring equipment, when used for a designated purposés shall not endanger pergons,
livesfock or property. Furthermore, measuring equipment with additional functions not folming
part pf the application of the IEC 61557 series shall also not endanger persons, livestogk or
propérty.

4.2 | Influence quantities(- Operating uncertainty (B), percentage operating uncertainty
(B [%])

The ¢perating uncertainty shall be calculated by means of Equation 1:

N
B =+(A|+115x Z%El? )
1=

B=i4A2+4y_E,~2 (1)
| o T

where

A is the intrinsic uncertainty;
E; is the variation;
i is the consecutive number of the variations.

e ¢ indl inat _

The percentage operating uncertainty shall be calculated by means of Equation 2:

B[%] =+ x100% 2)
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where
F is the fiducial value.

The influencing variations used for calculating the operating uncertainty are denoted as
follows:

— variation due to changing the position E,
— variation due to changing the supply voltage E,
— variation due to changing the temperature Es
— variation due to interference voltages Ay
— variation due to earth electrode resistance As
_ variation due to changing the phase angle of impedance of circuit under test i PN
e| variation due to system phase angle 0° to 18° (use as applicable) Hg 4
e| variation due to system phase angle 0° to 30° (use as applicable) Hg o
— vagriation due to changing the system frequency Vi
— variation due to changing the system voltage Hg
— variation due to system harmonics Hq
_ variation due to system DC quantities Hqo
— variation due to external low-frequency magnetic fields Hqq
— variation due to load current Hqo
— variation due to touch current caused by commen mode voltage His
— variation due to frequency Hig
— vriation due to repeatability His
The permissible percentage operating ‘uncertainties are stated in other parts of IEC 61557.
NoTE| Only one of the influence duantities is varied when calculating the operating uncerfainty,

the respective values of the variation (positive and negative variation) is inserted intp the

whils% the remaining influencexguantities are kept under reference conditions. The larger of
ion for the calculation of the operating uncertainty.

equa

The following rated operating conditions shall apply, except for insulation monitoring devices
(IMD) in accordance with IEC 61557-8 and for insulation fault location systems (IFLS) in
accordance with [IEC 61557-9:

— temperature range from 0 °C to 35 °C;

— a position of £90° from the reference position for portable measuring equipment;

— 85 % to 110 % of the nominal supply voltage for supply from the distribution systems (if
applicable). The values in IEC 60038 shall be—used applied for a supply from the
distribution system;

— the charge condition in accordance with 4.4 shall apply to the battery or batteries/
accumulators for measuring equipment with a supply from batteries/accumulators;



https://iecnorm.com/api/?name=844e2dae0d7feac64030c46bf7a3fccf

IEC 61557-1:2019 RLV © IEC 2019

- 18 —

the range of revolutions per minute stated by the manufacturer for measuring equipment
with a supply from a hand-driven generator;

frequency of the supply voltage + 4 5 % (if applicable).

NOTE Additional rated operating conditions are stated in other parts of the IEC 61557 series.

Battery-check test facility

4.4

Measuring equipment with power supplied from dry or rechargeable battery cells shall-check

test and indicate that the state of charge of these batteries will permit measurement within the

specification. This may be done automatically as part of the measurement cycle or as a

sepapate function - The hattor

ent
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4.5

IEC 61010-1,

in accordance with

be

shall
IEC 61010-2-030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032, and

equipment
with the following additional requirements.

and monitoring

Measuring

Overvoltage categories and/or measurement categories are specified in the relevant parts of

IEC 61557.

Handheld measuring equipment shall fulfil the requirements for double or reinforced insulation.

The conductive parts of the terminals shall not be accessible and hazardous in connected,

partially connected or unconnected conditions.
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The protective conductor if used for measuring purposes shall be treated as a live part,
except where a different requirement is specified in other parts of IEC 61557.

The terminals shall be designed so that the probe assembly can be connected to the
measuring equipment reliably.

4.6

Electromagnetic compatibility

4.6.1

Immunity

For immunity requirements, IEC 61326-1:2012, Table 2 shall apply. For testing, see 6.5.

4.6.2

For ¢

apply.

4.7

In adg
equif
- d
- a
— fn
- d

Emission

missions, either class A or class B limits in accordance with IEC 61326-1:2012, 7.2

Vibration-test Mechanical strength against vibration

dition to the mechanical resistance tests in accordance with IEC 61010-1, meas
ment shall successfully pass the following vifiration conditions (type test):

rection: three mutually perpendicular axes;

mplitude: 1 mm;

equency: 25 Hz;

bration: 20 min.

5 Marking and operating.instructions

5.1

Mark
IEC ¢

General

ng and operating instructions shall comply with IEC 61010-1, IEC 61010-2

shall

uring

032,

1010-2-03@.Jand, in addition, these instructions shall comply with the requirements

s-otherwiSe-specified in-ether the relevant parts of IEC 61557.

Marking

— type of equipment;
e T e

— type and current rating of the fuse in the case of exchangeable fuses;

— type of battery/accumulator and polarity of connection in the battery compartment;
— nominal system voltage-ef-the-distribution-system and, if applicable, the symbol for double

insulation in accordance with IEC 61010-1:2010, Table 1,

Ceen o e bl e e to o oo cous s

— manufacturer’s name or registered trade mark;

symbol 11—fer—measuring
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— model number, name or other means to identify the equipment (inside or outside);

2019

— reference to the operating instructionswﬁh—the—symbe#ﬁ in accordance with
IEC 61010-1:2010, Table 1, symbol 14.

Units of the measured quantities and ranges of measurement shall be stated on the enclosure

or on the display.

5.3 Operating instructions

5.3.1 Performance requirements

The pperating uncertainty, the intrinsic uncertainty and the variations E; to—Ess E45 sh3ll be

provided in the operating instructions (with the exception of measuring devices coverdd by

IEC 61557-8 and IEC 61557-9).

5.3.2 Other information

The ¢perating instructions shall-cemprise contain the following details:

— cpnnection diagrams;

— irlstructions for measurements;

— brief description of the principle of measurement;

— djagrams or tables showing the maximum permissible indicated values taking| into
cpnsideration the tolerances stated by the manufagtiutrer (if necessary);

— type of battery/rechargeable cells;

— information on the charging current, charging voltage and duration of charging for
r¢chargeable cells;

— operational lifetime/runtime of the battery/rechargeable cells or the possible numbr of
measurements;

— type of IP protection according to TEC 60529;

— apy necessary special guidance notes.

6 Tests

6.1 General

Meas ur|ng equment shaII be tested in accordance wﬂh—LEG—@MO—Q-@%@—aad—LEG—&%%S—%—Q

the safety standards IEC 61010-1, IEC 61010-2-030, IEC 61010-031, IEC 61010-2-034 and, if

applipablg,NEC 61010-2-032, and the EMC standards of IEC 61326 (all relevant parts).

A” t 3t3 ShG” bU UGIIIUd uut ulldcl |cfcrcnu nd;tluuo Un:USS uthci"v‘v'ioc opculflcd The

reference conditions are stated in the-various relevant parts of IEC 61557-series.

Tolerances are added in the relevant parts of IEC 61557.

6.2

6.2.1

Operating uncertainty

General

The operating uncertainty shall be determined according to 6.2.2 to 6.2.4.
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6.2.2

Influence of changing position

The variation E; due to changing the position in accordance with 4.2 and 4.3, if applicable,
shall be determined for positions +90° or -90° from the reference position stated by the
manufacturer (routine test).

6.2.3

Influence of temperature

The
the d

ariation E5 shall be determined from the reference temperature at 0 °C and"85°C
evice has reached a state of equilibrium (type test).

6.2.4 Influence of the supply voltage

The
rated

|
o =

|
«Q =

6.3

The
acco
Thes|
by ch

6.4

Com

6.5

For
requi

ariation E, due to changing the supply voltage shall be determined under the follg
operating conditions (routine test):

mits in accordance with 4.3 for measuring equipment supplied from distribution syste

imits in accordance with 4.4 and 6.3 for measuring” equipment supplied frg

httery/accumulator;
imits in accordance with 4.3 for measuring €quipment supplied by a hand-d
enerator.
Battery-check test facility
ower and upper limits for the battery*voltage to which the battery-check test facil

dance with 4.4 is set, shall be determined by means of an external voltage so
e values shall be used during thentest in accordance with 6.2.4 as limits for variatiq
anging the supply voltage (routine test).

Safety tests

bliance with 4.5 shall be tested (type test).

EMC tests

the electromiagnetic radio frequency field (RF) and conducted RF the follg
Fements apply:

e alxjliary circuits of the measuring equipment shall be energised with the rated vol

after

wing

ms;
m a

riven

ty in
urce.
nk,

wing

age;

evyreasuring equipment shall be tested in its operating conditions

6.6

Mechanical requirements

The test shall be-executed performed in accordance with 4.7 (type test).
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The tests are deemed to have been passed successfully when no parts have become loose or
bent and the connecting leads are not damaged. After the process, the measuring equipment

shall comply with the requirements-with-respect-to-operatinguncertaintyinaccordance—with
41 {type-test) for intrinsic uncertainty of the equipment (type test), if applicable.

6.7 Marking and operating instructions

The arking and the operating instructions shall be confirmed by visual inspection (type, tlest).
The fnarking shall be inspected during type test and routine test.

6.8 Records

Compliance with the tests in Clause 6 shall be recorded.
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Annex A
(informative)

Explanation of the application of GUM in series IEC 61557

A.1 Overview

The operating uncertainty is a predictive parameter characterizing the expanded uncertainty
of the results generated by the measuring device under defined operational conditions.

The pperating uncertainty forms an upper limit of the expanded uncertainty which\één be
expefted if the device is operated within the defined operational conditions. Q}’

The ¢perating uncertainty might be used to characterize results generated b Q}'é device |f the
devide is used within defined operational conditions. '\)ﬁ/
4
When possible and convenient, the uncertainty may be expressed in %ﬁeﬁ}elative form or ip the
fiduclal form. The relative uncertainty is the ratio U/V of the absblue uncertainty U tp the
meagure value ¥, and the fiducial uncertainty is the ratio U/V; of th® absolute uncertainty| U to
a corjventionally chosen value V.. Q/C)
N\

LY

The principles of the GUM (ISO/IEC Guide 98-3:2008), are

unceftainty. QO<<

used to calculate the opernating

A.2 | Basic model of evaluation of resul@nder operational conditions

%)
A.2.1 General \\,Q

The lbasic model for the evaluation of&\@results under operational conditions is:

O
N C) Yoper = Yref +Z5Ei
> f

.

The [result under ref e conditions Y. is the result which could be generated ynder
reference (calibrati nditions. The uncertainty u(Y,) is evaluated during calibration.

The dleviations are derived from the operational conditions. Usually the expectation yalue
of the¢ JF; is and some limits are known.

A.2. dard uncertainty of a result

The Tgﬁard uncertainty of a result under operational conditions u(Y,,pm) can _be calcullated
using uncertainty propagation. The sensitivity of all input quantities is equal to 1.

(Vo) = 00+ Z(OE,)

The standard uncertainty under reference conditions is equal to the expanded uncertainty
evaluated during calibration divided by the coverage factor:

U

(1)U

res k

cal
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A.2.3 Expanded uncertainty

The expanded uncertainty of the calibration U, (Y) and the coverage factor kg,
(usually equal to 2) are stated in the calibration certificate.

For the deviations JE;, usually only some limits symmetric to zero are known. According to
GUM, limits can be converted to a standard uncertainty with the use of a rectangular
distribution:

Q}/

The ¢; is the half width of the limits characterizing the deviation JE;. \q

Q
The pperating uncertainty is equal to the standard uncertainty under opﬂ%}ronal conditions
multiplied by the operating coverage factor: ,\/

U (Yoper ) = koper xu (Yoper ) %

The ¢perating coverage factor £, is fixed to 2,0.

oper

This Js equivalent to the half width of coverage inteﬁDNith a coverage probability of 9545 %
undef the assumption that the results are distribug\ ormally.
&

A.2.4 Relative operating uncertainty ‘QQ
The felative operating uncertainty as a p@entage can be calculated using a fiducial valug Y;.

NE
8
)= cro0
XS

f

The pperating uncer@ and the relative operating uncertainty as a percentage can be
writtgn as symmetri rval limits using plus and minus signs.

A.2.9 Calit@n uncertainty

For pracﬁcalculations, the calibration uncertainty U, (Y) may be replaced by 4, and ¢;, by
E.. The ting equation is:
NS

U (Yoper ) = /A2+%ZEZ-2 <|4]+1,5x /ZEE
1 1

under the assumption that the coverage factor k., stated in the calibration certificate is equal
to the operating coverage factor ke, = 2,0.

Therefore the following equation may be used as an upper bound for the operating coverage
interval:
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A3

=J_{|A|+1,15x /ZEI?}

Operating uncertainty calculations as basis for 4.1

A.3.1 Standard uncertainty

The basis for this model is the addition of faults.

Unce

wher

S
=

Q
o~

d

A.3.42  Operating uncertainty in accordance&{h 4.1

The
(1ISO

Dete
defin

- B

gmperature;
u iy the standard uncertainty of the result of a m@s@ement expressed as a star

Q}/
'\
B B
5 2\
3 ég

the expected intrinsic operating uncertainty for example by @bratlon certificates;

=is the expected operating uncertainty by mfluench/Cféctors for example thr

bviation. Q

basis for this model of calculation i\%@e expanded uncertainty according to
IEC Guide 98-3:2008, 6.2). N\

kd statistical distributions bag@on empirical values:

=t kxuwithk=2 Q&Bverage probability of 95,45 %;

@b . standard distribution for the intrinsic uncertainty;

Q rectangular distribution for the operating uncertainty thr

influence factors in the operation;

uncertainty for coverage probability of 95,45 % accordir

rtainty in respect to GUM (ISO/IEC Guide 98-1:2009, measuring method B) f&r any
statigtical distribution:

ough

dard

GUM

mination of the operating unce@gﬁty for the IEC 61557 series with stipulation of the

ough

g to

GUM, (ISO/IEC Guide 98-3:2008, 7.22).
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Annex B
(informative)

Environmental aspects

B.1 Overview

Every product has an effect on the environment, which may occur at any or all stages of its
life cycle — raw-material acquisition, manufacture dlstr|but|on use, maintenance, re-use and
end-
term and they may occur at the local, nat|onal reglonal or gIobaI Ievel (or a combkn

thergof). Q}/

The Widespread use of electrical and electronic products has drawn increas warenegs to
their [environmental impacts. As a result, legislation, as well as market-drivefi|requirements for
envirpnmentally conscious design, is emerging. '\’

The gontinuous introduction of new products and materials can ma@ valuation increadingly
complex, since additional data will need to be gathered to ass he life-cycle impaqts of
such{new products and materials. The gathered data is use a basis for improvemgnt of
the products with respect to environmental impacts. S%chle assessment (LCA)| and
envirpnmentally conscious design (ECD) principles prowd nstruments that may be useful in
this respect.

The ppplication of LCA to an ECD process a||O\K the reduction of adverse environmjental
impafts of a product throughout its entire cycle. This can involve balancing the
envirpnmental aspects of the product wit ther factors, such as its intended |use,
perfdrmance, cost, safety, marketability, an%?ﬁality and choosing methods to meet legal and
regullatory requirements in an environmentally conscious way. In striving for this goal, mdltiple
benefits can be achieved for the or @l ation, its customers and other stakeholders | The

cons|deration of environmental asp part|cularly in the very early stage of the product
design process can contribute to t reduction and to better marketability. Environmenptally
consgious design is not a sepa deS|gn activity; rather it is an integral part of the existing

design process. The deyﬁ this context includes the activities associated wit the
procg¢sses of product plann development and decision making as well as the creatipn of
policles within the organization.

ECD]is intended oﬁe used by all those involved in the design and development of eledtrical
and |electronic ducts. This includes all parties in the supply chain regardleds of
orgafization , size, location and complexity. It is applicable for all types of products| new
as well as dified. Sector-specific documents may be developed to address needs$ not
covefed j is document. The use of this annex as a base reference is encouraged so gs to
ensu'@ sistency throughout the electrotechnical sector.

This annex provides a set of guidelines to establish the material declaration and the end-of-
life information in the general framework of the information that shall be shared according to
IEC 62430.

B.2 Guidelines to establish a material declaration and end-of-life information

B.2.1 General

Manufacturers are increasingly requested to provide a material declaration and end-of-life
information in accordance with regulations or in the form of labels, or they are asked directly
by their customers to communicate and declare information about the material composition of
their products. The main intended uses of this information are to:
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— enable assessment of product compliance with substance-restriction requirements;

— improve product end-of-life by facilitating integration in the appropriate recycling
processes.

Providing the material declaration is at the discretion of the manufacturer.

NOTE Since IEC 62474 is intended to establish requirements for material declarations, standardize protocols, and
facilitate transfer and processing of data, it is possible that its application throughout the supply chain will make the
compilation of material declarations of products easier.

B.2.2 Guidelines for material declaration

The material declaration should be made in accordance with IEC 62474 and contain@é two

following sections as a minimum. Q},
— Blase data requirements: ,\q
e| product family name; (19
e| product identification: commercial references covered by the decjiua}ibn;
o| total product mass; Q§O
N

| mass and type of batteries, if integrated; ©
¢| mass of packaging. C)
R

— Material class information:

distribution of the product mass according %{Qhe 15 generic material classgs as
defined in the IEC 62474 database. Q

NOTE| Examples of material declarations are given in IEQ@M.

Single-material declarations can be made f%@ family of products only when the composition
is thg same for all the products thereof. $\

R
B.2.3 Guidelines for end-of-lifeo(ﬁ}L)
Diffefent regulations (for wast lectrical and electronic equipment, batteries, packaging),

incerjtives on circular econo@{\ r customers require or push the design of products thgt are
easily recyclable.

If refuired, the en<@ﬁfe information (EoLl) should be prepared in accordance | with
IEC TR 62635 and Qwuld contain the following as a minimum:

anufactu entification;

Dt Gdl hazard identification;

m
—  ploduc tification;
p
selestive-treatment -
— sketches, drawings or pictures to identify and locate parts and materials listed.
B.2.4 Example of a material declaration and end-of-life information

B.2.4.1 Manufacturer identification

Address: XXXXXXXXXXXXXXXXXX
Website: XXXXXXXXXXXXXXXXXX

B.2.4.2 Product identification

Range: multifunction meter xxxxxx
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This declaration is intended to provide basic information on the product material content (see
Table B.1) and end-of-life information.

Table B.1 — Material content according to IEC 62474 material classes

Metals, weight (%)

Plastics, weight (%)

Others, weight (%)

Stainless-stesl < 1 Polyvinyl chloride < 1 Coramics—and-glass .5
Othefr ferrous alloys, 5 Other thermoplastics 60 Other organic <™
non-ptainless steel materials
Alunfinium and its <1
alloyp
Coppger and its alloys 15
Magfpesium and its <1
alloyp
Nickel and its alloys <1
Zincland its alloys 1,5
Preclous metals <1
Othef non-ferrous <1
metqls and alloys
Tota| product mass: 400 g
Masg of packaging: 100 g

B.2.4.4 End-of-life information

A lisf of components and materials~that can be subjected to selective treatment mgy be

reque¢sted according to local/national regulations; for measuring equipment, such components

may

be as in the example in Figixe B.1.
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4

Q
IEC .(l/
Key /\,'\ N
1 LCP screen O§D
2 Pripted circuit boards (inside the module) %'\
3 Lithium cell (inside the module) C)
4 Plgstics with brominated flame retardants S\\Q/

Figure B.1 — Components listed foQEQL of a product

Decgmmissioning and disassembly should be perQ\rﬂzed by qualified personnel.

QO
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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 1: General requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
national electrotechnical committees (IEC National Committees). The object ,of EC is to prpmote
international co-operation on all questions concerning standardization in the electrical and electronic fielfls. To
end and in addition to other activities, IEC publishes International Standards,\Technical Specifications,
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (héreafter referred to as| "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC,National Committee intefested
in |[the subject dealt with may participate in this preparatory work. Intermational, governmental and non-
gojernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates dlosely
with the International Organization for Standardization (ISO) in accdrdance with conditions determined by
agfeement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional
copsensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In|order to promote international uniformity, |[EC "National Committees undertake to apply IEC Publications
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicgted in
the latter.

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

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

Nd liability shall attach totEC or its directors, employees, servants or agents including individual experfs and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any hature 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 othgqr IEC
Publications.

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

Atlentionis drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent\ights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61557-1 has been prepared by technical committee 85: Measuring
equipment for electrical and electromagnetic quantities.

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

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

a)
b)

c)

terms aligned with IEC 60050;

measurement of uncertainty revised according to the equations in 4.2 of
ISO/IEC Guide 98-3:2008 (GUM);

updated references for safety and EMC requirements;
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d) updated references for marking and operating instructions;

e) updated references for testing safety and EMC;

f) Annex A contains an explanation of GUM;

g) Annex B addresses environmental aspects.

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

FDIS Report on voting
85/689/FDIS 85/692/RVD

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

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

A list
low
meag

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

stabi

—

q

e W

—

q

uring or monitoring of protective measures, can be found on the HEC website.

confirmed,
ithdrawn,
placed by a revised edition, or

mended.

nd in

of all parts in the IEC 61557 series, published under the general title Electrical saf¢ty in
oltage distribution systems up to 1 000 V AC and 1 500 V DC_~/Equipment for testing,
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INTRODUCTION

2019

IEC 60364-6 stipulates standardized conditions for the initial test of power installations
in TN, TT or IT systems for continuous monitoring and for testing these installations after
modifications. In addition to general references for the performance of the tests, IEC 60364-6
contains requirements that have to be verified by measurements. Only in a few instances, for
example when measuring the insulation resistance, does IEC 60364-6 contain details of the
characteristics of the measuring device to be used. Circuits which are given as examples in
IEC 60364-6, and referred to within the text of that document, are generally not suitable for

pract

ical use.

carel
techr
simp

The
devid
perfo

but also to third persons, depending on the measuring method used.

Likev
diffen
asse
perio

The
meag
in sy
abov

For that reason, the following comnmon requirements have been stipulated in IEC 615

(othe

- P
- C

The Lests are carried out in installations where hazardous voltages can occur and \w

ss use or a defect in the equipment can easily cause an accident. Therefore
ician has to rely on measuring devices which ensure safe test methods, in ‘additi
ifying the measurements.

application of the general safety regulations for electrical and electronic meas
es (IEC 61010-1) for testing the protective measures is not sdfficient in itself.
rmance of measurements in the installation can cause hazards not-only to the techn

ise, reliable and comparable results of measurement/with measuring devices
ent manufacturers are an important precondition fin*order to obtain an objg
ssment about the installation, for example when the installation is handed oveg

dic tests, for continuous insulation monitoring or in\the case of performance warranty.

EC 61557 series has been established with the aim of stipulating common principle
uring and monitoring equipment for testing electrical safety and measuring perform4g
stems with nominal voltages up to 1 000V AC and 1 500 V DC which correspond t
e-mentioned characteristics.

r parts of IEC 61557 can specify additional requirements or deviations):

rotection against extraneous voltages;

ass Il protection (except insulation monitoring devices and insulation fault loc
stems);

quirements and ,safety precautions against hazardous touch voltages at the meas
Bvice;

quirements-for the assessment of connection configurations with respect to wiring ¢
the tested equipment;

becial)mechanical requirements;

here
. the
bn to

uring
The
cian,

from
ctive
r for

s for
nces
b the

57-1

ation

uring

rrors

easuring methods:

— measured quantity;

— specification of the maximum operating uncertainty;

— requirements for testing the influencing quantity and the calculation of the operating
uncertainty;

— uncertainties of the measuring device at the thresholds specified in the respective
standards;

— specification of the nature of type and routine tests and the required conditions for testing.

Contrary to the usual convention, terms and definitions that occur more than once in another
part of the series are listed in IEC 61557-1:2019, Clause 3. Only terms and definitions specific
to the respective part of IEC 61557 are listed in Clause 3 of that part.
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1 $cope

This
moni
nomi

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 1: General requirements

part of IEC 61557 specifies the general requirements applicable to measuring
oring equipment for testing the electrical safety in low-voltage distribution\systems
hal voltages up to 1 000 V AC and 1 500 V DC.

and
with

When measuring equipment or measuring installations involve measurement tasks of va(Lrious

meaguring equipment covered by this series of standards, then the partof this series rel

to ed

NOTE|

equipment".

Othe

This

2 Normative references

The

contgnt constitutes requirements ,of) this document. For dated references, only the e

cited

IEC €0038:2009, /IEC standard voltages

IEC §
IEC ¢
IEC §

IEC ¢
labor

ch of the measurement tasks is applicable.
The term "measuring equipment” will hereafter be used to designate "testing, measuring and mon
[ parts of IEC 61557 can specify additional requirements or deviations.

document does not cover functional safety or\gcybersecurity.

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

0529:1989, . \Degrees of protection provided by enclosures (IP
0529:1989/AMD1:1999
0529:1989/AMD2:20131

1010+1:2010, Safety requirements for electrical equipment for measurement, contro
atory use — Part 1: General requirements

vant

toring

their
dition

applies. For undated referenceés, the latest edition of the referenced document (inclgiding
any gmendments) applies.

ode)

and

IEC 61T010-120TO/AMD 120162

IEC 61010-031, Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 031: Safety requirements for hand-held and hand-manipu
assemblies for electrical test and measurement

lated

1 A consolidated version of this publication exists, comprising IEC 60529:1989, IEC 60529:1989/AMD1:1999 and
IEC 60529:1989/AMD2:2013.

2 A

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

IEC 61010-1:2010/AMD 1:2016.

and
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IEC 61010-2-030:2017, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 2-030: Particular requirements for equipment having testing or
measuring circuits

IEC 61010-2-032, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 2-032: Particular requirements for hand-held and hand-manipulated
current sensors for electrical test and measurement

IEC 61010-2-034:2017, Safety requirements for electrical equipment for measurement, control,
and laboratory use — Part 2-034: Particular requirements for measurement equipment for
insulation resistance and test equipment for electric strength

IEC 61326-1:2012, Electrical equipment for measurement, control and laboratory use~ [EMC
requirements — Part 1: General requirements

IEC 61557-8:2014, Electrical safety in low voltage distribution systems up to) 1000 V AG and
1 500 V DC — Equipment for testing, measuring or monitoring of protective"measures — Part 8:
Insulation monitoring devices for IT systems

IEC ©61557-9:2014, Electrical safety in low voltage distribution systems up to 1 000 V AG and
1 500 V DC - Equipment for testing, measuring or monitoring of protective measures — Part 9:
Equipment for insulation fault location in IT systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

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

e |30 Online browsing platform; available at http://www.iso.org/obp

3.1
nominal system voltage
Un
valug of the voltagel(by which the distribution system is designated and to which caertain
characteristics are assigned

3.2
voltage against earth

UO

<in djstribution systems with an earthed neutral point> voltage between a phase conductd
and the earthed neutral point

=

3.3

voltage against earth

UO

<in all other distribution systems> voltage present between the remaining phase conductors
and earth when one of the phase conductors is short-circuited to earth

3.4

fault voltage

Ut

voltage between a given point of fault and reference earth resulting from an insulation fault

[SOURCE: IEC 60050-826:2004, 826-11-02, modified — The symbol has been added.]
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3.5

effective touch voltage

U

voltage between conductive parts when touched simultaneously by a person or an animal

Note 1 to entry: The value of the effective touch voltage may be appreciably influenced by the impedance of the
person or the animal in electric contact with these conductive parts.

[SOURCE: IEC 60050-195:1998, 195-05-11, modified — The symbol has been added.]

3.6

conventiomat-touch vu:tagc Hmit
UL
maxijnum value of the touch voltage which is permitted to be maintained indefinitgly in
specffied conditions of external influences and is usually equal to 50 V AC, RMS or 120 V
ripplg free DC

[SOURCE: IEC 60050-826:2004, 826-11-04, modified — "prospective" has*been omitted|from
the t¢rm and from the definition and values for the limit have been added to the definition; the
symiol has been added.]

3.7
supply voltage
voltage that is used to power the measurement equipment

Note 1 to entry: If a supply voltage is specified, for instancen, _the supply contract, then it is called "deflared
supply voltage".

3.8
rated supply voltage
Us
valug of the supply voltage at a point where the measuring equipment does or can ag¢cept
electric energy as a supply

3.9
output voltage
Ua
voltape across the measuring equipment terminals where this equipment does or can output
electfic energy

3.10

open-circuit voltage

U
q

voltape present across unloaded terminals on the measuring equipment

3.1
rated voltage

UN

voltage value assigned by a manufacturer or other entity for a specified operating condition of
the measuring equipment

Note 1 to entry: The value for the rated voltage of low-voltage equipment is generally assigned from the list of
nominal voltages in IEC 60038:2009, Tables 1 and 6.

Note 2 to entry: Equipment may have more than one rated voltage value or may have a rated voltage range.

[SOURCE: IEC 60050-614:2016, 614-03-09, modified — The domain <of equipment> and
Note 1 have been omitted; the symbol has been added; the term specifically adapted for
measuring equipment.]
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extraneous voltage
external voltage to which the measuring equipment can be subjected during measurement

3.13

rated current

UN

2019

current assigned by the manufacturer for the specified operating condition of the measuring
equipment

Note 1 to entry:

The specified operating condition is a value (or values) within the rated operating conditions that

are dd

[SOU
from
meas

3.14

shor
over-
meas

3.15
rateg
N
frequ
been

3.16

uncT]tainty of measurement

para
the v

Note

Note 2
of an

Note J
compq
chara
standd
inform|

[sou

3.17

signated by the manufacturer.

the term and Note 1 has been added; the definition has been adapted for applicati
uring equipment.]

t-circuit current
current resulting from a short circuit due to a fault on thetterminals or within
uring equipment

frequency

ency for which the measuring equipment is intended to be used and for which i
designed

eter, associated with the result of a\measurement, that characterizes the dispersi
plues that could reasonably be attributed to the measurand

to entry: This term is used in the "uncertainty" approach.

to entry: The parameter can\bé; for example, a standard deviation (or a given multiple of it), or a half]

RCE: IEC 60050-442:1998, 442-01-02, modified — "for accessories" has been.deleted

on to

the

has

bn of

Fwidth

nterval having a stated level\of' confidence. Various ways of obtaining uncertainty are defined in the GUM.

to entry: Uncertainty,*of measurement comprises, in general, many components. Some of
nents can be evaludted from the statistical distribution of the results of a series of measurements and
terized by experimental standard deviations. The other components, which can also be characteriz
rd deviations, ‘are” evaluated from the assumed probability distributions based on experience or
ation.

RCE:_\IEC 60050-311:2001, 311-01-02]

these
an be
ed by
other

operating uncertainty
calculated uncertainty taking into account the intrinsic uncertainty and defined influence

quan

3.18

tities to mirror the worst case situation

fiducial uncertainty
uncertainty of measuring equipment expressed as a percentage of the fiducial value

3.19

fiducial value
clearly specified value to which reference is made in order to define the fiducial uncertainty

Note 1

to entry: This value can be, for example, the upper limit of the measuring range, the scale length or any
other value which is clearly stated.


https://iecnorm.com/api/?name=844e2dae0d7feac64030c46bf7a3fccf

IEC 61557-1:2019 © |IEC 2019 -1 -

[SOURCE: IEC 60050-311:2001, 311-01-16, modified — "error" has been replaced by
"uncertainty"; Note 1 has been omitted.]

3.20
percentage operating uncertainty
operating uncertainty of measuring equipment expressed as a percentage of the fiducial value

3.21

intrinsic uncertainty

uncertainty of a measuring instrument or supply instrument when used under reference
conditions

Note 1 to entry: The uncertainty caused by friction is part of the intrinsic uncertainty.

[SOURCE: IEC 60050-311:2001, 311-03-09, modified — "or supply instrument! has [peen
addef to the definition; the Note has been deleted and Note 1 has been added}

3.22
perfgrmance
characteristics defining the ability of a measuring instrument to achieve the intended funcfions

[SOURCE: IEC 60050-311:2001, 311-06-11]

3.23
influpnce quantity
qua:rity which is not the subject of the measurement and whose change affects the resplt of
the npeasurement

Note 1 to entry: This term is used in the "uncertainty!approach.

Note 4 to entry: Influence quantities can originate*from the measured system, the measuring equipment pr the
environment.

Note 3 to entry: As the calibration diagram_depends on the influence quantities, in order to assign the resylt of a
measyrement it is necessary to know whether the relevant influence quantities lie within the specified range.

Note 4 to entry: An influence quantity may be external or internal with reference to the equipment. Whe¢n the
value |of one of the influence quantities changes within its measuring range, it may affect the uncertainty glue to
anoth¢r quantity. The measured quantity, or a parameter of it, may itself act as an influence quantity. For example,
for a Joltmeter, the value of<the measured voltage may produce an additional uncertainty due to non-linearity or its
frequgncy may also cause ‘an’ additional uncertainty.

[SOURCE: IEC60050-311:2001, 311-06-01, modified — "the relationship between| the
indicgtion and®ias been deleted from the definition; Note 4 has been added.]

3.24
variqtion
<due o an influence quantity> difference between the indicated values for the same value of
the measurand of an indicating measuring instrument, or the values of a material measure,
when an influence quantity assumes, successively, two different values

[SOURCE: IEC 60050-311:2001, 311-07-03]

3.25

reference conditions

set of specified values and/or ranges of values of influence quantities under which the
uncertainties, or limits of error, admissible for a measuring instrument are specified

[SOURCE: IEC 60050-311:2001, 311-06-02, modified — "are the smallest" has been
replaced with "are specified".]
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operating condition
characteristic which may affect performance of a component, device or equipment

Note 1

to entry: Examples of operating conditions are ambient conditions, characteristics of the power s

duty cycle or duty type.

[SOURCE: IEC 60050-151:2001, 151-16-01]

3.27

3.28

measuring voltage

Um
volta

3.29

uncertainty of measuring equipment

unce
unce

Note 1
interv

Note 2
respe
the m|
compq
the se

Note 3
quanti
last st
Note 4

assoc
the re

4 F

4.1

Measg
livest

pe present at the measuring terminals during the measurement

rtainty of the result of a direct measurement of a measurand having negligible int
rtainty

to entry: Unless explicitly stated otherwise, the measuring equipment uncertainty is expressed
| with coverage factor 2.

to entry: In single-reading direct measurements of\ measurands having low intrinsic uncertaint
t to the measuring equipment uncertainty, the uncertainty of the measurement coincides, by definitioj
leasuring equipment uncertainty. Otherwise the measuring equipment uncertainty is to be treated
nent of category B in evaluating the uncertainty~of the measurement on the basis of the model conn
veral direct measurements involved.

to entry: The measuring equipment uncgrtainty automatically includes, by definition, the effects due
zation of the reading values (minimum évaluable fraction of the scale interval in analogic outputs, unit
pble digit in digital outputs).

to entry: For material measufes, the measuring equipment uncertainty is the uncertainty that sho

ated to the value of the quantity reproduced by the material measure in order to ensure the compatib
Bults of its measurements.

Requirements

Generalrequirements

2019

upply,

inder

insic

as an

with
, with
as a
ecting

to the
of the

ild be
lity of

boNns,

uring<equipment, when used for a designated purpose, shall not endanger per

part

ocklor property. Furthermore, measuring equipment with additional functions not forming
pf.the application of the IEC 61557 series shall also not endanger persons, livestogk or

property.

4.2

Influence quantities — Operating uncertainty (B), percentage operating uncertainty

(B [%])

The operating uncertainty shall be calculated by means of Equation 1:
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B =1+ A2 +33.E2 B=+ |42 +% EF

where

A

E.

i

is the intrinsic uncertainty;

is the variation;

is the consecutive number of the variations.

The

T rating u Nty ] Y uati

B[%]=+2x100 %
F

[

is the fiducial value.

VS

briation due to changing the position

briation due to changing the supply voltage

briation due to changing the temperature

briation due to interference voltages

briation due to earth electrode resistance

briation due to changing the phaseangle of impedance of circuit under test
variation due to system phase’angle 0° to 18° (use as applicable)
variation due to system phase angle 0° to 30° (use as applicable)
briation due to changing.the system frequency

briation due to changing the system voltage

briation due to system harmonics

briation duectorsystem DC quantities

briation due to external low-frequency magnetic fields

briation due to load current

brigtion due to touch current caused by common mode voltage

influencing variations used for calculating the operating~uncertainty are denoted

-

-
- O

ool v o v B o - B o - B » B - B o - B o - B e < B o - B o - B e - B o - B o
-
N

[N
w

variation due to frequency

variation due to repeatability

i
S

Eys

The permissible percentage operating uncertainties are stated in other parts of IEC 61557.

© ® N o o o o K~ w N
N

(1)

(2)

as

Only one of the influence quantities is varied when calculating the operating uncertainty,
whilst the remaining influence quantities are kept under reference conditions. The larger of
the respective values of the variation (positive and negative variation) is inserted into the
equation for the calculation of the operating uncertainty.
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Rated operating conditions

2019

The following rated operating conditions shall apply, except for insulation monitoring devices
(IMD) in accordance with IEC 61557-8 and for insulation fault location systems (IFLS) in
accordance with IEC 61557-9:

— temperature range from 0 °C to 35 °C;

— a

position of £90° from the reference position for portable measuring equipment;

— 85 % to 110 % of the nominal supply voltage for supply from the distribution systems (if
applicable). The values in IEC 60038 shall be applied for a supply from the distribution

stem;

NOTE
4.4

Meas
and

spec
sepa
same

4.5

Measg
IEC ¢
with

Over
IEC ¢

Hang

The

partially connected or unconnected conditions.

The
exce

ccumulators for measuring equipment with a supply from batteries/accumulators;

e range of revolutions per minute stated by the manufacturer for measurihg equip
ith a supply from a hand-driven generator;

equency of the supply voltage +5 % (if applicable).
Additional rated operating conditions are stated in other parts of the IEC 61557-series.
Battery test facility

uring equipment with power supplied from dry or rechargeable battery cells shal
ndicate that the state of charge of these batteries will“permit measurement withi
fication. This may be done automatically as part 6f the measurement cycle or
rate function. Where the battery test is a separatefunction, the test load shall be g
level as the one appearing during a measurement.

Safety

uring and monitoring equipment, “shall be in accordance with IEC 610
1010-2-030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032
he following additional requirements.

voltage categories and/or measurement categories are specified in the relevant pa
1557.

held measuring equipment shall fulfil the requirements for double or reinforced insul

conductive parts’ of the terminals shall not be accessible and hazardous in conneg

protective conductor if used for measuring purposes shall be treated as a live
bt where a different requirement is specified in other parts of IEC 61557.

e charge condition in accordance with 4.4 shall apply to the battery or battJaries/

ment

test
h the
as a
f the

10-1,
and

ts of

ation.

cted,

part,

The terminals shall be designed so that the probe assembly can be connected to the
measuring equipment reliably.

4.6
4.6.1

Electromagnetic compatibility

Immunity

For immunity requirements, IEC 61326-1:2012, Table 2 shall apply. For testing, see 6.5.

4.6.2

Emission

For emissions, either class A or class B limits in accordance with IEC 61326-1:2012, 7.2 shall
apply.
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4.7

Mechanical strength against vibration

In addition to the mechanical resistance tests in accordance with IEC 61010-1, measuring
equipment shall successfully pass the following vibration conditions (type test):

5.1

direction: three mutually perpendicular axes;
amplitude: 1 mm;

frequency: 25 Hz;

duration: 20 min.

NMarking and operating instructions

General

Marking and operating instructions shall comply with IEC 61010-1, IEC 61010-2{032,
IEC $1010-2-030 and, in addition, these instructions shall comply with -the requirements

specified in the relevant parts of IEC 61557.

5.2

The measuring equipment shall carry the following marking:

Marking

type of equipment;
type and current rating of the fuse in the case of exchangeable fuses;
type of battery/accumulator and polarity of connégtion in the battery compartment;

npminal system voltage and, if applicable, theysymbol for double insulation in accordance
wlith [IEC 61010-1:2010, Table 1, symbol 1%

manufacturer’s name or registered trade‘mark;

3

odel number, name or other means’to identify the equipment (inside or outside);

reference to the operating instructions in accordance with IEC 61010-1:2010, Table 1,
symbol 14.

Unitq of the measured quantities and ranges of measurement shall be stated on the enclgsure

or onl the display.

5.3
5.3

A Performance requirements

Operating instructions

The Jjoperating’ uncertainty, the intrinsic uncertainty and the variations E; to E 5 shdll be
providedsinsthe operating instructions (with the exception of measuring devices coverdd by

IEC 6$1657-8 and IEC 61557-9).

5.3

.2 Other information

The operating instructions shall contain the following details:

connection diagrams;
instructions for measurements;
brief description of the principle of measurement;

diagrams or tables showing the maximum permissible indicated values taking into
consideration the tolerances stated by the manufacturer (if necessary);

type of battery/rechargeable cells;

information on the charging current, charging voltage and duration of charging for
rechargeable cells;
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— operational lifetime/runtime of the battery/rechargeable cells or the possible numb
measurements;

— type of IP protection according to IEC 60529;
— any necessary special guidance notes.

6 Tests

6.1 General

Measuring equipment shall be tested in accordance with the safety standards IEC 610

2019

er of

10-1,

IEC $1010-2-030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032] and

the MC standards of IEC 61326 (all relevant parts).

All tg¢sts shall be carried out under reference conditions unless otherwise specified.| The

reference conditions are stated in the relevant parts of IEC 61557.

Tolerfances are added in the relevant parts of IEC 61557.

6.2 | Operating uncertainty

6.2.1 General

The ¢perating uncertainty shall be determined according t0.6.2.2 to 6.2.4.

6.2.2 Influence of changing position

The yariation E; due to changing the position iJaccordance with 4.2 and 4.3, if appligable,

shall| be determined for positions +90° or —=90° from the reference position stated by the

manyfacturer (routine test).

6.2.3 Influence of temperature

The yariation E3 shall be determined from the reference temperature at 0 °C and 35 °C|after

the device has reached a state ©f ‘equilibrium (type test).

6.2.4 Influence of the supply voltage

The Yyariation E, due te’ changing the supply voltage shall be determined under the follgwing

rated operating conditions (routine test):

— limits in accordance with 4.3 for measuring equipment supplied from distribution systems;

— limits ~in~accordance with 4.4 and 6.3 for measuring equipment supplied frgm a
battery/accumulator;

- || Ilitb ;II a\.,l.,U|da||L,c vvith 43 fUI |||caau|i||y cqu;plllcnt aupp“cd by d hdlld' Ilven
generator.

6.3 Battery test facility

The lower and upper limits for the battery voltage to which the battery test facility in
accordance with 4.4 is set, shall be determined by means of an external voltage source.
These values shall be used during the test in accordance with 6.2.4 as limits for variation E,

by changing the supply voltage (routine test).

6.4 Safety tests

Compliance with 4.5 shall be tested (type test).
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6.5 EMC tests

For the electromagnetic radio frequency field (RF) and conducted RF the following
requirements apply:

— the auxiliary circuits of the measuring equipment shall be energised with the rated voltage;
— the measuring equipment shall be tested in its operating conditions.

6.6 Mechanical requirements

The test shall be performed in accordance with 4.7 (type test).

The IIests are deemed to have been passed successfully when no parts have become leogse or
bent Jand the connecting leads are not damaged. After the process, the measuringdequipment
shall| comply with the requirements for intrinsic uncertainty of the equipment (type test), if
applicable.

6.7 | Marking and operating instructions

The :I:arking and the operating instructions shall be confirmed by visuallinspection (type test).

The marking shall be inspected during type test and routine test.

6.8 Records

Compliance with the tests in Clause 6 shall be recorded:
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Annex A
(informative)

Explanation of the application of GUM in series IEC 61557

A.1  Overview

The operating uncertainty is a predictive parameter characterizing the expanded uncertainty
of the results generated by the measuring device under defined operational conditions.

The pperating uncertainty forms an upper limit of the expanded uncertainty which an be
expegted if the device is operated within the defined operational conditions.

The ¢perating uncertainty might be used to characterize results generated by the device |f the
devide is used within defined operational conditions.

Whenp possible and convenient, the uncertainty may be expressed in theyrelative form or ip the
fiduclal form. The relative uncertainty is the ratio U/V of the absolute uncertainty U tp the
meagure value ¥, and the fiducial uncertainty is the ratio U/V; of the absolute uncertainty| U to
a cornjventionally chosen value V..

The principles of the GUM (ISO/IEC Guide 98-3:2008), are’ used to calculate the operjating
unceftainty.

A.2 | Basic model of evaluation of results under operational conditions

A.2.1 General

The basic model for the evaluation of the’results under operational conditions is:
Yoper = Yref +ZaEi

The [result under refefence conditions Y, is the result which could be generated ynder
reference (calibration)-conditions. The uncertainty u(Y,) is evaluated during calibration.

The deviations JdE; are derived from the operational conditions. Usually the expectation yalue
of the¢ JE; is zefo and some limits are known.

A.2. Standard uncertainty of a result

The gtandard uncertainty of a result under operational conditions u(Y,,pm) can be calculated
using uncertainty propagation. The sensitivity of all input quantities is equal to 1.

(T )= (o) + ()

The standard uncertainty under reference conditions is equal to the expanded uncertainty
evaluated during calibration divided by the coverage factor:

U

(1) = 2)

k

cal
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A.2.3 Expanded uncertainty

The expanded uncertainty of the calibration Ug,(Y) and the coverage factor kg,
(usually equal to 2) are stated in the calibration certificate.

For the deviations JE;, usually only some limits symmetric to zero are known. According to
GUM, limits can be converted to a standard uncertainty with the use of a rectangular
distribution:

,,(xp)_j_f
’ 3

The ¢; is the half width of the limits characterizing the deviation JE;.

The pperating uncertainty is equal to the standard uncertainty under operational conditions
multiplied by the operating coverage factor:

U (Yaper ) = Koper X 4 (Yaper )

oper oper oper

The ¢perating coverage factor £, is fixed to 2,0.

oper

This Js equivalent to the half width of coverage interval with a coverage probability of 95,45 %
undef the assumption that the results are distributed*normally.

A.2.4 Relative operating uncertainty

The felative operating uncertainty as a percentage can be calculated using a fiducial value ;.

(.

oper

):@MOO%

f

The pperating uncertainty and the relative operating uncertainty as a percentage can be
writtgn as symmetrig-interval limits using plus and minus signs.

A.2.3 Calibration uncertainty

For gracticalrcalculations, the calibration uncertainty U, (Y) may be replaced by 4, and ¢;, by
E;. The resulting equation is:

U (Yoper ) = /A2+%ZEI-2 <|4]+1,5x /ZE,?
1 1

under the assumption that the coverage factor k., stated in the calibration certificate is equal
to the operating coverage factor kg = 2,0.

Therefore the following equation may be used as an upper bound for the operating coverage
interval:
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B=i[|A|+1,15x /ZEI?}

A.3 Operating uncertainty calculations as basis for 4.1

A.3.1 Standard uncertainty

The basis for this model is the addition of faults.

Uncdrtainty in respect to GUM (ISO/IEC Guide 98-1:2009, measuring method B) for| any
statigtical distribution:

u =1[a2 + Zl_eiz

wherg

a ig the expected intrinsic operating uncertainty for example by calibration certificates;

e; el=is the expected operating uncertainty by influencing“factors for example thrpoug
; is th ted ti tainty by infl ing\fact f le th h
tgmperature;

u i the standard uncertainty of the result of a measurement expressed as a standard
deviation.

A.3.2 Operating uncertainty in accordance with 4.1

The [basis for this model of calculation is (the expanded uncertainty according to GUM
(ISOJIEC Guide 98-3:2008, 6.2).

Detefmination of the operating uncertainty for the IEC 61557 series with stipulation of the
definpd statistical distributions based)on empirical values:

— Bl=tkxuwithk=2 fof_coverage probability of 95,45 %;
A
Y :é standard distribution for the intrinsic uncertainty;
el = B E.
- VB =—X rectangular distribution for the operating uncertainty thrpough

influence factors in the operation;

Bzi['AZ-I-fZ[-E[-Z , . .
- 3 uncertainty for coverage probability of 95,45 % according to
GUM, (ISO/IEC Guide 98-3:2008, 7.22)
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Annex B
(informative)

Environmental aspects

Overview

Every product has an effect on the environment, which may occur at any or all stages of its

life c
end-
term
there

The
their
envir|

The
comg
such
the

envir|
this n

The

impa
envir|
perfo
regul
bene
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desig
cons
desig

ycl

and they may occur at the local, national, regional or global level (or a combin

of).

videspread use of electrical and electronic products has drawn increased ‘awarene
environmental impacts. As a result, legislation, as well as market-driven requiremen
pnmentally conscious design, is emerging.

broducts with respect to environmental impacts. Lifé<cycle assessment (LCA)
pnmentally conscious design (ECD) principles providesinstruments that may be use
espect.

application of LCA to an ECD process allows<the reduction of adverse environm

pbnmental aspects of the product with, other factors, such as its intended
rmance, cost, safety, marketability, and’quality and choosing methods to meet lega

its can be achieved for the organization, its customers and other stakeholders.

n process can contribute to ‘cost reduction and to better marketability. Environme
Cious design is not a separate design activity; rather it is an integral part of the ex

procgsses of product planning, development and decision making as well as the creati

polic

ECD
and

es within the organization.

electronic_sproducts. This includes all parties in the supply chain

orgafnization type; size, location and complexity. It is applicable for all types of products

as W
cove
ensu

ed in this document. The use of this annex as a base reference is encouraged so
redconsistency throughout the electrotechnical sector.

e — raw-material acquisition, manufacture, distribution, use, maintenance, re-use

continuous introduction of new products and materials can maké)évaluation increas
lex, since additional data will need to be gathered to assess the life-cycle impad
new products and materials. The gathered data is used @s, a basis for improvemsd

cts of a product throughout its entire (Jife” cycle. This can involve balancing

tory requirements in an environmentally conscious way. In striving for this goal, mu

deration of environmental aspeets particularly in the very early stage of the prq

n process. The designyin this context includes the activities associated with

is intended to'bé used by all those involved in the design and development of eleg
regardleg

ell as ‘moadified. Sector-specific documents may be developed to address needy;

and
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This annex provides a set of guidelines to establish the material declaration and the end-of-
life information in the general framework of the information that shall be shared according to
IEC 62430.

B.2 Guidelines to establish a material declaration and end-of-life information

B.2.1 General

Manufacturers are increasingly requested to provide a material declaration and end-of-life
information in accordance with regulations or in the form of labels, or they are asked directly
by their customers to communicate and declare information about the material composition of
their products. The main intended uses of this information are to:
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— enable assessment of product compliance with substance-restriction requirements;

improve product end-of-life by facilitating integration in the appropriate recycling

processes.

Providing the material declaration is at the discretion of the manufacturer.

NOTE Since IEC 62474 is intended to establish requirements for material declarations, standardize protocols, and
facilitate transfer and processing of data, it is possible that its application throughout the supply chain will make the
compilation of material declarations of products easier.

B.2.2 Guidelines for material declaration

The

NOTE| Examples of material declarations are given in IEC 62474.

Single-material declarations can be made for'@ family of products only when the compo
is thg same for all the products thereof.

B.2

Different regulations (for wasteelectrical and electronic equipment, batteries, packag
incerftives on circular economy.or customers require or push the design of products thg

eas

If reguired, the end-of-life information (EoLl) should be prepared in accordance

IEC

B.2
B.2

Blase data requirements:

e| product family name;

¢| product identification: commercial references covered by the declaration;
o| total product mass;

| mass and type of batteries, if integrated;

¢| mass of packaging.

<

aterial class information:

distribution of the product mass according to‘«the 15 generic material classe
defined in the IEC 62474 database.

.3 Guidelines for end-of-life (EoL)

ily recyclable.

'R 62635 and should contain the following as a minimum:

anufacturéridentification;

btential hazard identification;

material declaration should be made in accordance with IEC 62474 and contain_thé two
following sections as a minimum.

sition

ing),
t are

with

m
pfoduct identification;
p
s

lactive traatmant:
sketches, drawings or pictures to identify and locate parts and materials listed.

4 Example of a material declaration and end-of-life information

4.1 Manufacturer identification

Address: XXXXXXXXXXXXXXXXXX

Website: XXXXXXXXXXXXXXXXXX

B.2

4.2 Product identification

Range: multifunction meter xxxxxx
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Commercial references: XXXXXX, XXXXX, XXXXXX, etc.

B.2.4.3

- 23—

Purpose of the document

This declaration is intended to provide basic information on the product material content (see
Table B.1) and end-of-life information.

Table B.1 — Material content according to IEC 62474 material classes

Metals, weight (%)

Plastics, weight (%)

Others, weight (%)

Stainless-stes! <1 Polyvinyl chloride < 1 Ceramics—and-glass 75
Othefr ferrous alloys, 5 Other thermoplastics 60 Other organic <
non-gtainless steel materials
Alurfinium and its <1
alloyp
Copper and its alloys 15
Magfesium and its <1
alloyp
Nickel and its alloys <1
Zincland its alloys 1,5
Preclous metals <1
Othefr non-ferrous <1
metdls and alloys
Tota| product mass: 400 g
Masg of packaging: 100 g
B.2.4. End-of-life information
A lisf of components and materials~that can be subjected to selective treatment mgy be

requested according to local/national regulations; for measuring equipment, such components

may

be as in the example in Figure B.1.
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—

gstics with brominated flame retardants
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IEC

inted circuit boards (inside the module)

hium cell (inside the module)

Figure B.1 — Components listed for EoL of a product
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Partie 1: Exigences générales

AVANT-PROPOS

mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux deW'IEC). L'IEC
et de favoriser la coopération internationale pour toutes les questions de normalisation dans les don|
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes internati
5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
ides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée'a des comités d'étude

tra
int]
tr

copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions’/techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg
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vaux desquels tout Comité national intéressé par le sujet traité pett participer. Les organis
rnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égaleme
aux. L'IEC collabore étroitement avec I'Organisation Internationale,de Normalisation (ISO), selo

dressés sont représentés dans chaque comité d'études.

5 Publications de I'lEC se présentent sous la forme «de recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous ‘les efforts raisonnables sont entrepris afin qug
ssure de I'exactitude du contenu technique de ses_publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui‘en est faite par un quelconque utilisateur final.

ns le but d'encourager 'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tg
sure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre-indiquées en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune_ attestation de conformité. Des organismes de certification indépe
rnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'lEC. L'IEC n'estresponsable d'aucun des services effectués par les organismes de certifi
épendants.

une responsabilité.ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts _particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudicercausé en cas de dommages corporels et matériels, ou de tout autre dommage de q

na

dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute
Pdblication\de’lI'lEC, ou au crédit qui lui est accordé.

8) L'gttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publi
référenceées est obligatoire pour une application correcte de la présente publication.

ure que cess0it, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice)

us les utilisateurs doivent\s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Commission Electrotechnique Internationale (IEC) est une organisation mondiates.de normalisation
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Ttions

9) L'attention est atfirée sur Te Tait que cerfains des élémenis de Ta présente Publication de TTEC peuvent faire
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de

brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61557-1 a été établie par le comité d'études 85 de I'IEC:
Equipement de mesure des grandeurs électriques et électromagnétiques.

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

Cette troisieme édition inclut les modifications techniques majeures suivantes par rapport a

I'éditi

a) a

on précédente:

lignement des termes sur ceux de I'lEC 60050;
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b)

c)
d)
e)
f)
9)

mesure de l'incertitude revue conformément aux équations données en 4.2 du

Guide ISO/IEC 98-3:2008 (GUM);

mise a jour des références aux exigences de sécurité et de CEM;

mise a jour des références au marquage et aux instructions de fonctionnement;
mise a jour des références aux essais de sécurité et de CEM;

I'Annexe A comporte une explication du GUM;

I'Annexe B porte sur les aspects environnementaux.

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

FDIS Rapport de vote
85/689/FDIS 85/692/RVD

Le ripport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abou
Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2.

Une Jiste de toutes les parties de la série IEC 61557, publiées.sous le titre général Séq
électrique dans les réseaux de distribution basse tension~au’ plus égale a 1 000 V c.
1500 V c.c. — Dispositifs de contréle, de mesure oude surveillance de mesure
protection, peut étre consultée sur le site web de I'lEC.

Le cpmité a décidé que le contenu de ce document ne sera pas modifié avant la daf
ité indiquée sur le site web de I'lEC sowus)"http://webstore.iec.ch"” dans les données
relatives au document recherché. A cette dategle document sera

stabi

i a I'approbation de cette Norme internationale.

r¢conduit,
slipprimé,
remplacé par une édition révisée;y ou

amendé.

curité
a. et
5 de

e de
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INTRODUCTION

L'IlEC 60364-6 stipule les conditions normalisées de I'essai initial des installations de
distribution dans les réseaux TN, TT ou IT pour la surveillance permanente et pour les essais
de ces installations aprés des modifications. Outre des indications générales relatives a la
réalisation des essais, I'lEC 60364-6 contient des exigences qui doivent étre vérifiées par des
mesures. Dans certains cas seulement, par exemple lors de la mesure de la résistance
d'isolement, [I'lEC 60364-6 contient quelques indications précises concernant les
caractéristiques de l'appareil de mesure a utiliser. Les circuits de mesure fournis comme
exemples dans I'lEC 60364-6 et cités dans le texte de ce document ne sont généralement pas
adaptés a un usage pratique.

Les ¢ssais sont effectués dans des installations ou des tensions dangereuses peuven{ étre
présgntes et ou une imprudence ou une panne peut facilement étre a I'origine d'un. accident.
Le tdchnicien doit donc utiliser des dispositifs de mesure qui non seulementrsimplifient les
mesyres, mais garantissent également des méthodes d'essai slres.

L'application des exigences de sécurité générales relatives aux ,dispositifs de mesure
électfiques et électroniques (IEC 61010-1) n'est pas suffisante pour /les essais des mesgures
de protection. Selon la méthode de mesure utilisée, la prise~-deS mesures au seip de
I'installation peut présenter des dangers pour le technicien et pour‘ies tierces personnes.

De méme, des résultats de mesure fiables et comparableskavec des appareils de mesufe de
diffélents fabricants constituent une condition préalable’ importante pour une évalujation
objegtive de l'installation, par exemple lors du transfert de ['installation pour epsais
périodiques, pour la surveillance permanente de<Jlisolation ou en cas de prestations de
garantie.

La sg¢rie IEC 61557 a été établie dans le but de développer des principes communs poyr les
dispgsitifs de mesure et de surveillance utilisés aux fins d'essai de la sécurité électrique et de
mesyre des performances dans des réseaux a des tensions nominales jusqu'a 1 000 V c|a. et
1 500 V c.c. correspondant aux caractéristiques susmentionnées.

Pour(cette raison, les exigences-communes suivantes ont été établies dans I'|EC 61557-1 (les
autrgs parties de I'lEC 61557 peuvent spécifier des exigences supplémentaires ou des égarts):
— pfotection contre les tensions extérieures;

— pflotection de classe Il (& I'exception des contréleurs d'isolement et des dispositifs de
dcalisation de défaut d'isolement);

Kigences €t précautions de sécurité contre les tensions de contact dangereuses au
veau d€ I'appareil de mesure;

e
n

— eKigences relatives a l'appréciation des configurations de branchement par rappor{ aux
efreurs de cablage dans l'installation soumise a essai;

— exigences mecaniques particulieres;

— méthodes de mesure;

— grandeur mesurée;

— spécification relative a l'incertitude de fonctionnement maximale;

— exigences relatives aux essais de la grandeur d'influence et au calcul de l'incertitude de
fonctionnement;

— incertitudes de l'appareil de mesure aux seuils spécifiés dans les normes respectives;

— spécification relative a la nature des essais de type et des essais individuels de série et
aux conditions exigées pour ces essais.
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Contrairement a la convention habituelle, les termes et définitions utilisés plusieurs fois dans
une autre partie de la série sont répertoriés a I'Article 3 de I''EC 61557-1:2019. Seuls les
termes et définitions propres a la partie concernée de I'lEC 61557 sont répertoriés a I'Article 3

de cette partie.
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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 1: Exigences générales

Domaine d'application

La présente partie de I'lEC 61557 spécifie les exigences générales applicables aux dispgsitifs
de njesure et de surveillance utilisés aux fins d'essai de la sécurité électrique dang les

résequx de distribution basse tension au plus égale a 1 000 V c.a. et 1 500 V¢c:cC.

Lorsque des appareils ou installations de mesure impliquent des mesures avec différents
appareils couverts par la présente série de normes, la partie de cetté-série de normes qui est

pertipente pour un type de mesure donné est applicable.

NOTE| Le terme "appareil de mesure" est utilisé dans la suite du texte pour’désigner un "dispositif de contrdle, de

mesure et de surveillance".

Les

écar

La présente norme ne couvre pas la sécurité forictionnelle ou la cybersécurité.

2

Les

utres parties de I'lEC 61557 peuvent spécifier de§ exigences supplémentaires oy des

Références normatives

documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie

de lgur contenu, des exigences. du présent document. Pour les références datées, seule
I'éditlon citée s'applique. Pout.les références non datées, la derniére édition du documept de

référence s'applique (y compris les éventuels amendements).

IEC 60038:2009, Tensiens normales de I'lEC

IEC 60529:1989s.\"Degrés de protection procurés par les enveloppes (code IP)

IEC 60529:1989/AMD1:1999

IEC

$0529:1989/AMD2:20131

IEC 61030-1:2010, Régles de sécurité pour appareils électriques de mesurage, de régula|tion
et delaboratoire — Partie 1. EXigences generales
IEC 61010-1:2010/AMD1:20162

IEC 61010-031, Regles de sécurité pour appareils électriques de mesurage, de régulation et
de laboratoire — Partie 031: Prescriptions de sécurité pour sondes équipées portatives et
manipulées a la main pour mesurage et essais électriques

10

existe une version consolidée de cette publication, comprenant I''EC 60529:1989,

I''EC 60529:1989/AMD1:1999 et I'lEC 60529:1989/AMD2:2013.

2

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

I''EC 61010-1:2010/AMD1:2016.


https://iecnorm.com/api/?name=844e2dae0d7feac64030c46bf7a3fccf

IEC 61557-1:2019 © |IEC 2019 - 33 -

IEC 61010-2-030:2017, Exigences de sécurité pour appareils électriques de mesurage, de
régulation et de laboratoire — Partie 2-030: Exigences particulieres pour les appareils équipés
de circuits d'essai ou de mesure

IEC 61010-2-032, Exigences de sécurité pour appareils électriques de mesurage, de
régulation et de laboratoire — Partie 2-032: Exigences particulieres pour les capteurs de
courant, portatifs et manipulés a la main, de test et de mesure électriques

IEC 61010-2-034:2017, Exigences de sécurité pour appareils électriques de mesurage, de
régulation et de laboratoire — Partie 2-034: Exigences particulieres applicables aux appareils
de mesure de la résistance d'isolement et aux appareils d'essai de rigidité diélectrique

IEC §
Exig4

IEC §
égale
mest

IEC ¢
égald
mesy
résed

3 1
Pour

L'1SQ
en ng

B

[«

(v

3.1
tens
Un
valel
carad

3.2
tens
U

1326-1:2012, Matériel électrique de mesure, de commande et de laborato
bnces relatives a la CEM — Partie 1: Exigences générales

1557-8:2014, Sécurité électrique dans les réseaux de distribution basseé tension ay
a 1000 Vc.a. et 1500V c.c. - Dispositifs de contrble, de mesure otrde surveillan
res de protection — Partie 8: Contréleur permanent d'isolement pour réseaux IT

1557-9:2014, Sécurité électrique dans les réseaux de distribution basse tension au
a 1000 Vc.a. et 1500V c.c. — Dispositifs de contréle, d& mesure ou de surveillan
res de protection — Partie 9: Dispositifs de localisation, de défauts d'isolement
ux IT

[ermes et définitions
les besoins du présent document, les termes et définitions suivants s'appliquent.

et I'lEC tiennent a jour des bases de\données terminologiques destinées a étre util
rmalisation, consultables aux adreSses suivantes:

EC Electropedia: disponible a‘l'adresse http://www.electropedia.org/

5O Online browsing platform: disponible a I'adresse http://www.iso.org/obp
on de réseau nominale

r de la tensjon_utilisée pour désigner le réseau de distribution et a laquelle cert
téristiques.sont assignées

on par rapport a la terre

plus
be de

plus
te de
pour

sées

hines

(o]
<dan
cond

3.3

S un reseau de distribution dont e point neutre est mis a la terre> tension d'un
ucteur de phase par rapport au point neutre mis a la terre

tension par rapport a la terre

U,

o
<dans les autres réseaux de distribution> tension qui apparait entre la terre et les autres
conducteurs de phase lorsque I'un des conducteurs de phase est mis en court-circuit avec la

terre
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3.4

tension de défaut

i

tension entre un point de défaut donné et la terre de référence, consécutivement a un défaut
de l'isolation

[SOURCE: IEC 60050-826:2004, 826-11-02, modifié — Le symbole a été ajouté.]

3.5
tension de contact effective
U
tensipn entre des parties conductrices touchées simultanément par une personne \ou un
animpl

Note 1 a l'article: La valeur de la tension de contact effective peut étre sensiblement influencége _par I'impédance
de la personne ou de I'animal en contact électrique avec ces parties conductrices.

[SOYRCE: IEC 60050-195:1998, 195-05-11, modifié — Le symbole a ét¢ ajouté.]

3.6
tensjon limite conventionnelle de contact
U
valeyr maximale de la tension de contact qu'il est admis de{pouvoir maintenir indéfiniment
dans| des conditions d'influences externes spécifiées, et. qui est généralement égale a
50 V|c.a. en courant efficace ou a 120 V c.c. en courant/lissé

[SOURCE: IEC 60050-826:2004, 826-11-04, modifié — L'adjectif "présumée" a été supprimé
du tefrme et de la définition et des valeurs limites. ont été ajoutées a la définition; le symbjle a
été glouté.]

3.7
tensjon d'alimentation
tensipn utilisée pour alimenter un appareil de mesure

Note 1 a l'article: Si une tension d!alimentation est spécifiée, par exemple dans le contrat de fourniture, e|le est
appelge "tension d'alimentation déClaree".

3.8
tensjon d'alimentation)yassignée
Us
valedr de la tension d'alimentation de I'appareil de mesure a un point ou il prend ou|peut
prendre I'énergie-électrique nécessaire a son fonctionnement

3.9
tension/de sortie
Ua

tension aux bornes de |'appareil de mesure a l'endroit ou cet équipement délivre ou peut
délivrer une énergie électrique

3.10

tension en circuit ouvert

Uq

tension aux bornes non chargées de l'appareil de mesure

3.1

tension assignée

UN

valeur de la tension fixée par un fabricant, ou une autre entité, pour le fonctionnement
spécifié de I'appareil de mesure
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