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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
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 1: General requirements 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently 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 indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), 
which may be required to implement this document. However, implementers are cautioned that this may not 
represent the latest information, which may be obtained from the patent database available at 
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights. 

This consolidated version of the official IEC Standard and its amendment has been 
prepared for user convenience. 

IEC 61557-1 edition 3.1 contains the third edition (2019-07) [documents 85/689/FDIS and 
85/692/RVD] and its amendment 1 (2024-10) [documents 85/900/CDV and 85/926/RVC]. 

In this Redline version, a vertical line in the margin shows where the technical content 
is modified by amendment 1. Additions are in green text, deletions are in strikethrough 
red text. A separate Final version with all changes accepted is available in this 
publication. 
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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) terms aligned with IEC 60050; 
b) measurement of uncertainty revised according to the equations in 4.2 of 

ISO/IEC Guide 98-3:2008 (GUM); 
c) updated references for safety and EMC requirements;  
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.  

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 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, can be found on the IEC website. 

The committee has decided that the contents of this document and its amendment will remain 
unchanged until the stability date indicated on the IEC website under webstore.iec.ch in the 
data related to the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
 

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 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 
practical use. 

The tests 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. Therefore, the 
technician has to rely on measuring devices which ensure safe test methods, in addition to 
simplifying the measurements. 

The application of the general safety regulations for electrical and electronic measuring 
devices (IEC 61010-1) for testing the protective measures is not sufficient in itself. The 
performance of measurements in the installation can cause hazards not only to the technician, 
but also to third persons, depending on the measuring method used. 

Likewise, reliable and comparable results of measurement with measuring devices from 
different manufacturers are an important precondition in order to obtain an objective 
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 IEC 61557 series has been established with the aim of stipulating common principles for 
measuring and monitoring equipment for testing electrical safety and measuring performances 
in systems with nominal voltages up to 1 000 V AC and 1 500 V DC which correspond to the 
above-mentioned characteristics. 

For that reason, the following common requirements have been stipulated in IEC 61557-1 
(other parts of IEC 61557 can specify additional requirements or deviations): 

– protection against extraneous voltages; 
– class II protection (except insulation monitoring devices and insulation fault location 

systems); 
– requirements and safety precautions against hazardous touch voltages at the measuring 

device; 
– requirements for the assessment of connection configurations with respect to wiring errors 

in the tested equipment; 
– special mechanical requirements; 
– measuring 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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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 1: General requirements 

 
 
 

1 Scope 

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

When measuring equipment or measuring installations involve measurement tasks of various 
measuring equipment covered by this series of standards, then the part of this series relevant 
to each of the measurement tasks is applicable. 

NOTE The term "measuring equipment" will hereafter be used to designate "testing, measuring and monitoring 
equipment". 

Other parts of IEC 61557 can specify additional requirements or deviations. 

This document does not cover functional safety or cybersecurity. 

2 Normative references 

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

IEC 60038:2009, IEC standard voltages 

IEC 60529:1989, Degrees of protection provided by enclosures (IP code) 
IEC 60529:1989/AMD1:1999  
IEC 60529:1989/AMD2:20131 

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control and 
laboratory use – Part 1: General requirements 
IEC 61010-1:2010/AMD1:20162 

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

__________ 
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 and 
IEC 610101:2010/AMD 1:2016. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 61

55
7-1

:20
19

+A
MD1:2

02
4 C

SV

https://iecnorm.com/api/?name=7f0c5182ddd858b9dc00778cdde09e3a


REDLINE VERSION  – 8 – IEC 61557-1:2019+AMD1:2024 CSV 
  © IEC 2024 
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 61326-2-4, Electrical equipment for measurement, control and laboratory use – EMC 
requirements – Part 2-4: Particular requirements – Test configurations, operational conditions 
and performance criteria for insulation monitoring devices according to IEC 61557-8 and for 
equipment for insulation fault location according to IEC 61557-9 

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

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

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

3.1  
nominal system voltage 
Un 
value of the voltage by which the distribution system is designated and to which certain 
characteristics are assigned  

3.2  
voltage against earth 
Uo 
<in distribution systems with an earthed neutral point> voltage between a phase conductor 
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 
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3.4  
fault voltage 
Uf 
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.] 

3.5  
effective touch voltage  
Ut 
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  
conventional touch voltage limit 
UL 
maximum value of the touch voltage which is permitted to be maintained indefinitely in 
specified conditions of external influences and is usually equal to 50 V AC, RMS or 120 V 
ripple free DC 

[SOURCE: IEC 60050-826:2004, 826-11-04, modified – "prospective" has been omitted from 
the term and from the definition and values for the limit have been added to the definition; the 
symbol 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 instance in the supply contract, then it is called "declared 
supply voltage". 

3.8  
rated supply voltage 
US 
value of the supply voltage at a point where the measuring equipment does or can accept 
electric energy as a supply 

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

3.10  
open-circuit voltage 
Uq 
voltage present across unloaded terminals on the measuring equipment  

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. 
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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.] 

3.12  
extraneous voltage 
external voltage to which the measuring equipment can be subjected during measurement  

3.13  
rated current 
IN 
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 designated by the manufacturer. 

[SOURCE: IEC 60050-442:1998, 442-01-02, modified – "for accessories" has been deleted 
from the term and Note 1 has been added; the definition has been adapted for application to 
measuring equipment.] 

3.14  
short-circuit current 
over-current resulting from a short circuit due to a fault on the terminals or within the 
measuring equipment 

3.15  
rated frequency 
fN 
frequency for which the measuring equipment is intended to be used and for which it has 
been designed 

3.16  
uncertainty of measurement 
parameter, associated with the result of a measurement, that characterizes the dispersion of 
the values that could reasonably be attributed to the measurand  

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

Note 2 to entry: The parameter can be, for example, a standard deviation (or a given multiple of it), or a half-width 
of an interval having a stated level of confidence. Various ways of obtaining uncertainty are defined in the GUM.  

Note 3 to entry: Uncertainty of measurement comprises, in general, many components. Some of these 
components can be evaluated from the statistical distribution of the results of a series of measurements and can be 
characterized by experimental standard deviations. The other components, which can also be characterized by 
standard deviations, are evaluated from the assumed probability distributions based on experience or other 
information. 

[SOURCE: IEC 60050-311:2001, 311-01-02] 

3.17  
operating uncertainty 
calculated uncertainty taking into account the intrinsic uncertainty and defined influence 
quantities to mirror the worst case situation 

3.18  
fiducial uncertainty 
uncertainty of measuring equipment expressed as a percentage of the fiducial value 
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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. 

[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 been 
added to the definition; the Note has been deleted and Note 1 has been added.]  

3.22  
performance 
characteristics defining the ability of a measuring instrument to achieve the intended functions 

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

3.23  
influence quantity 
quantity which is not the subject of the measurement and whose change affects the result of 
the measurement 

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

Note 2 to entry: Influence quantities can originate from the measured system, the measuring equipment or the 
environment.  

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.] 

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] 
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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".] 

3.26  
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 supply, 
duty cycle or duty type. 

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

3.27  
rated operating conditions 
specified set of conditions which may affect the performance of a measuring device and under 
which the operating uncertainty is maintained 

3.28  
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). 

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 

Measuring equipment, when used for a designated purpose, shall not endanger persons, 
livestock or property. Furthermore, measuring equipment with additional functions not forming 
part of the application of the IEC 61557 series shall also not endanger persons, livestock 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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  2 24
3 ii

B A E= ± + ∑   (1) 

where 

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

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

 [ ]% 100 %BB
F

= ± ×  (2) 

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       E1 
– variation due to changing the supply voltage      E2 
– variation due to changing the temperature       E3 
– variation due to interference voltages       E4 
– variation due to earth electrode resistance      E5 

– variation due to changing the phase angle of impedance of circuit under test  E6 

• variation due to system phase angle 0° to 18° (use as applicable)   E6.1 

• variation due to system phase angle 0° to 30° (use as applicable)   E6.2 
– variation due to changing the system frequency      E7 
– variation due to changing the system voltage      E8 
– variation due to system harmonics       E9 

– variation due to system DC quantities       E10 
– variation due to external low-frequency magnetic fields     E11 
– variation due to load current        E12 
– variation due to touch current caused by common mode voltage   E13 
– variation due to frequency        E14 
– variation due to repeatability        E15 

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

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. 

4.3 Rated operating conditions 

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: 
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– 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 
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; 

– 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 ±5 % (if applicable). 

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

4.4 Battery test facility 

Measuring equipment with power supplied from dry or rechargeable battery cells shall 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 
separate function. Where the battery test is a separate function, the test load shall be of the 
same level as the one appearing during a measurement. 

4.5 Safety 

Measuring and monitoring equipment shall be in accordance with IEC 610101, 
IEC 610102030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032, and 
with the following additional requirements.  

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. 

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 of this 
document shall apply. 

IEC 61326-2-2 shall apply for particular requirements for measuring equipment covered by 
IEC 61557-2, IEC 61557-3, IEC 61557-4, IEC 61557-5, IEC 61557-6 and IEC 61557-7. 

IEC 61326-2-4 shall apply for particular requirements for monitoring equipment covered by 
IEC 61557-8 and IEC 61557-9. 

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 610101, measuring 
equipment shall successfully pass the following vibration conditions (type test): 

– direction: three mutually perpendicular axes; 
– amplitude: 1 mm; 
– frequency: 25 Hz; 
– duration: 20 min. 

5 Marking and operating instructions 

5.1 General 

Marking and operating instructions shall comply with IEC 61010-1, IEC 61010-2-032, 
IEC 61010-2-030 and, in addition, these instructions shall comply with the requirements 
specified in the relevant parts of IEC 61557. 

5.2 Marking 

The measuring equipment shall carry the following marking: 

– type of equipment; 
– 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 and, if applicable, the symbol for double insulation in accordance 

with IEC 61010-1:2010, Table 1, symbol 11;  
– manufacturer’s name or registered trade mark; 
– model number, name or other means to identify the equipment (inside or outside); 
– reference to the operating instructions in accordance with IEC 610101:2010, 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 operating uncertainty, the intrinsic uncertainty and the variations E1 to E15 shall be 
provided in the operating instructions (with the exception of measuring devices covered by 
IEC 61557-8 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 number of 

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 610101, 
IEC 610102030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032, and 
the EMC standards of IEC 61326 (all relevant parts). 

All tests shall be carried out under reference conditions unless otherwise specified. The 
reference conditions are stated in the relevant parts of IEC 61557. 

Tolerances are added in the relevant parts of IEC 61557. 

6.2 Operating uncertainty 

6.2.1 General 

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

6.2.2 Influence of changing position 

The variation E1 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 variation E3 shall be determined from the reference temperature at 0 °C and 35 °C after 
the device has reached a state of equilibrium (type test). 

6.2.4 Influence of the supply voltage 

The variation E2 due to changing the supply voltage shall be determined under the following 
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 from a 

battery/accumulator; 
– limits in accordance with 4.3 for measuring equipment supplied by a hand-driven 

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 E2 
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 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 for intrinsic uncertainty of the equipment (type test), if 
applicable. 

6.7 Marking and operating instructions 
The marking and the operating instructions shall be confirmed by visual inspection (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. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 61

55
7-1

:20
19

+A
MD1:2

02
4 C

SV

https://iecnorm.com/api/?name=7f0c5182ddd858b9dc00778cdde09e3a


REDLINE VERSION  – 18 – IEC 61557-1:2019+AMD1:2024 CSV 
  © IEC 2024 

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 operating uncertainty forms an upper limit of the expanded uncertainty which can be 
expected if the device is operated within the defined operational conditions. 

The operating uncertainty might be used to characterize results generated by the device if the 
device is used within defined operational conditions. 

When possible and convenient, the uncertainty may be expressed in the relative form or in the 
fiducial form. The relative uncertainty is the ratio U/V of the absolute uncertainty U to the 
measure value V, and the fiducial uncertainty is the ratio U/Vf of the absolute uncertainty U to 
a conventionally chosen value Vf. 

The principles of the GUM (ISO/IEC Guide 98-3:2008) are used to calculate the operating 
uncertainty. 

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: 

 oper ref i
i

Y Y E= +∑δ  

The result under reference conditions Yref is the result which could be generated under 
reference (calibration) conditions. The uncertainty u(Yref) is evaluated during calibration. 

The deviations δEi are derived from the operational conditions. Usually the expectation value 
of the δEi is zero and some limits are known. 
A.2.2 Standard uncertainty of a result 

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

 ( ) ( ) ( )2 2
oper ref i

i
u Y u Y u E= +∑ δ  

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

 ( ) ( )cal
ref

cal

U Y
u Y

k
=  
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A.2.3 Expanded uncertainty  

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

For the deviations δEi, 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: 

 ( )
3
i

i
eu E =δ  

The ei is the half width of the limits characterizing the deviation δEi. 

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

 ( ) ( )oper oper operU Y k u Y= ×  

The operating coverage factor koper is fixed to 2,0. 

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

A.2.4 Relative operating uncertainty 

The relative operating uncertainty as a percentage can be calculated using a fiducial value Yf. 

 ( ) ( )
%oper

oper
f

100
U Y

W Y
Y

= ×  

The operating uncertainty and the relative operating uncertainty as a percentage can be 
written as symmetric interval limits using plus and minus signs. 

A.2.5 Calibration uncertainty 

For practical calculations, the calibration uncertainty Ucal(Y) may be replaced by A, and ei, by 
Ei. The resulting equation is: 

 ( ) 2 2 2
oper

4 1,5
3 i i

i i
U Y A E A E= + ≤ + ×∑ ∑  

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

Therefore the following equation may be used as an upper bound for the operating coverage 
interval: 
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 21,15 i
i

B A E
 

= ± + × 
 

∑   

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. 

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

 2 2
ii

u a e= +∑   

where 

a  is the expected intrinsic operating uncertainty for example by calibration certificates;  
ei is the expected operating uncertainty by influencing factors for example through 

temperature; 
u  is 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 
(ISO/IEC Guide 98-3:2008, 6.2). 

Determination of the operating uncertainty for the IEC 61557 series with stipulation of the 
defined statistical distributions based on empirical values: 

– B = ± k × u with k = 2 for coverage probability of 95,45 %; 

– 
2
Aa =   standard distribution for the intrinsic uncertainty; 

–  
3
i

i
E

e =   rectangular distribution for the operating uncertainty through 

influence factors in the operation; 

–    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 

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, distribution, use, maintenance, re-use and 
end-of-life. These effects may range from slight to significant; they may be short term or long 
term, and they may occur at the local, national, regional or global level (or a combination 
thereof). 

The widespread use of electrical and electronic products has drawn increased awareness to 
their environmental impacts. As a result, legislation, as well as market-driven requirements for 
environmentally conscious design, is emerging. 

The continuous introduction of new products and materials can make evaluation increasingly 
complex, since additional data will need to be gathered to assess the life-cycle impacts of 
such new products and materials. The gathered data is used as a basis for improvement of 
the products with respect to environmental impacts. Life-cycle assessment (LCA) and 
environmentally conscious design (ECD) principles provide instruments that may be useful in 
this respect. 

The application of LCA to an ECD process allows the reduction of adverse environmental 
impacts of a product throughout its entire life cycle. This can involve balancing the 
environmental aspects of the product with other factors, such as its intended use, 
performance, cost, safety, marketability, and quality and choosing methods to meet legal and 
regulatory requirements in an environmentally conscious way. In striving for this goal, multiple 
benefits can be achieved for the organization, its customers and other stakeholders. The 
consideration of environmental aspects particularly in the very early stage of the product 
design process can contribute to cost reduction and to better marketability. Environmentally 
conscious design is not a separate design activity; rather it is an integral part of the existing 
design process. The design in this context includes the activities associated with the 
processes of product planning, development and decision making as well as the creation of 
policies within the organization. 

ECD is intended to be used by all those involved in the design and development of electrical 
and electronic products. This includes all parties in the supply chain regardless of 
organization type, size, location and complexity. It is applicable for all types of products, new 
as well as modified. Sector-specific documents may be developed to address needs not 
covered in this document. The use of this annex as a base reference is encouraged so as to 
ensure consistency 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 the two 
following sections as a minimum. 

– Base data requirements:  

• product family name; 

• product identification: commercial references covered by the declaration; 

• total product mass; 

• mass and type of batteries, if integrated; 

• mass of packaging. 
– Material class information: 

• distribution of the product mass according to the 15 generic material classes as 
defined in the IEC 62474 database.  

NOTE Examples of material declarations are given in IEC 62474. 

Single-material declarations can be made for a family of products only when the composition 
is the same for all the products thereof. 

B.2.3 Guidelines for end-of-life (EoL) 

Different regulations (for waste electrical and electronic equipment, batteries, packaging), 
incentives on circular economy or customers require or push the design of products that are 
easily recyclable. 

If required, the end-of-life information (EoLI) should be prepared in accordance with 
IEC TR 62635 and should contain the following as a minimum: 

– manufacturer identification; 
– product identification; 
– potential hazard identification; 
– selective 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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Commercial references: xxxxxx, xxxxx, xxxxxx, etc. 

B.2.4.3 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 steel < 1  Polyvinyl chloride < 1  Ceramics and glass 7,5  

Other ferrous alloys, 
non-stainless steel 

5  Other thermoplastics 60  Other organic 
materials 

< 1  

Aluminium and its 
alloys 

< 1   

Copper and its alloys 15  

Magnesium and its 
alloys 

< 1  

Nickel and its alloys < 1  

Zinc and its alloys 1,5  

Precious metals < 1  

Other non-ferrous 
metals and alloys 

< 1  

Total product mass:  400 g 

Mass of packaging:            100 g 

 

B.2.4.4 End-of-life information 

A list of components and materials that can be subjected to selective treatment may 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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Key 

1 LCD screen 

2 Printed circuit boards (inside the module) 

3 Lithium cell (inside the module) 

4 Plastics with brominated flame retardants 

Figure B.1 – Components listed for EoL of a product 

Decommissioning and disassembly should be performed by qualified personnel. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
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 1: General requirements 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently 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 indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), 
which may be required to implement this document. However, implementers are cautioned that this may not 
represent the latest information, which may be obtained from the patent database available at 
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights. 

This consolidated version of the official IEC Standard and its amendment has been 
prepared for user convenience. 

IEC 61557-1 edition 3.1 contains the third edition (2019-07) [documents 85/689/FDIS and 
85/692/RVD] and its amendment 1 (2024-10) [documents 85/900/CDV and 85/926/RVC]. 

This Final version does not show where the technical content is modified by 
amendment 1. A separate Redline version with all changes highlighted is available in 
this publication. 
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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) terms aligned with IEC 60050; 
b) measurement of uncertainty revised according to the equations in 4.2 of 

ISO/IEC Guide 98-3:2008 (GUM); 
c) updated references for safety and EMC requirements;  
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.  

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 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, can be found on the IEC website. 

The committee has decided that the contents of this document and its amendment will remain 
unchanged until the stability date indicated on the IEC website under webstore.iec.ch in the 
data related to the specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
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INTRODUCTION 

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 
practical use. 

The tests 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. Therefore, the 
technician has to rely on measuring devices which ensure safe test methods, in addition to 
simplifying the measurements. 

The application of the general safety regulations for electrical and electronic measuring 
devices (IEC 61010-1) for testing the protective measures is not sufficient in itself. The 
performance of measurements in the installation can cause hazards not only to the technician, 
but also to third persons, depending on the measuring method used. 

Likewise, reliable and comparable results of measurement with measuring devices from 
different manufacturers are an important precondition in order to obtain an objective 
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 IEC 61557 series has been established with the aim of stipulating common principles for 
measuring and monitoring equipment for testing electrical safety and measuring performances 
in systems with nominal voltages up to 1 000 V AC and 1 500 V DC which correspond to the 
above-mentioned characteristics. 

For that reason, the following common requirements have been stipulated in IEC 61557-1 
(other parts of IEC 61557 can specify additional requirements or deviations): 

– protection against extraneous voltages; 
– class II protection (except insulation monitoring devices and insulation fault location 

systems); 
– requirements and safety precautions against hazardous touch voltages at the measuring 

device; 
– requirements for the assessment of connection configurations with respect to wiring errors 

in the tested equipment; 
– special mechanical requirements; 
– measuring 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. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 61

55
7-1

:20
19

+A
MD1:2

02
4 C

SV

https://iecnorm.com/api/?name=7f0c5182ddd858b9dc00778cdde09e3a


IEC 61557-1:2019+AMD1:2024 CSV – 7 – FINAL VERSION 
© IEC 2024 

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 1: General requirements 

 
 
 

1 Scope 

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

When measuring equipment or measuring installations involve measurement tasks of various 
measuring equipment covered by this series of standards, then the part of this series relevant 
to each of the measurement tasks is applicable. 

NOTE The term "measuring equipment" will hereafter be used to designate "testing, measuring and monitoring 
equipment". 

Other parts of IEC 61557 can specify additional requirements or deviations. 

This document does not cover functional safety or cybersecurity. 

2 Normative references 

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

IEC 60038:2009, IEC standard voltages 

IEC 60529:1989, Degrees of protection provided by enclosures (IP code) 
IEC 60529:1989/AMD1:1999  
IEC 60529:1989/AMD2:20131 

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control and 
laboratory use – Part 1: General requirements 
IEC 61010-1:2010/AMD1:20162 

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

__________ 
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 and 
IEC 610101:2010/AMD 1:2016. 
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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 61326-2-4, Electrical equipment for measurement, control and laboratory use – EMC 
requirements – Part 2-4: Particular requirements – Test configurations, operational conditions 
and performance criteria for insulation monitoring devices according to IEC 61557-8 and for 
equipment for insulation fault location according to IEC 61557-9 

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

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

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

3.1  
nominal system voltage 
Un 
value of the voltage by which the distribution system is designated and to which certain 
characteristics are assigned  

3.2  
voltage against earth 
Uo 
<in distribution systems with an earthed neutral point> voltage between a phase conductor 
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 
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3.4  
fault voltage 
Uf 
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.] 

3.5  
effective touch voltage  
Ut 
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  
conventional touch voltage limit 
UL 
maximum value of the touch voltage which is permitted to be maintained indefinitely in 
specified conditions of external influences and is usually equal to 50 V AC, RMS or 120 V 
ripple free DC 

[SOURCE: IEC 60050-826:2004, 826-11-04, modified – "prospective" has been omitted from 
the term and from the definition and values for the limit have been added to the definition; the 
symbol 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 instance in the supply contract, then it is called "declared 
supply voltage". 

3.8  
rated supply voltage 
US 
value of the supply voltage at a point where the measuring equipment does or can accept 
electric energy as a supply 

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

3.10  
open-circuit voltage 
Uq 
voltage present across unloaded terminals on the measuring equipment  

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. 
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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.] 

3.12  
extraneous voltage 
external voltage to which the measuring equipment can be subjected during measurement  

3.13  
rated current 
IN 
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 designated by the manufacturer. 

[SOURCE: IEC 60050-442:1998, 442-01-02, modified – "for accessories" has been deleted 
from the term and Note 1 has been added; the definition has been adapted for application to 
measuring equipment.] 

3.14  
short-circuit current 
over-current resulting from a short circuit due to a fault on the terminals or within the 
measuring equipment 

3.15  
rated frequency 
fN 
frequency for which the measuring equipment is intended to be used and for which it has 
been designed 

3.16  
uncertainty of measurement 
parameter, associated with the result of a measurement, that characterizes the dispersion of 
the values that could reasonably be attributed to the measurand  

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

Note 2 to entry: The parameter can be, for example, a standard deviation (or a given multiple of it), or a half-width 
of an interval having a stated level of confidence. Various ways of obtaining uncertainty are defined in the GUM.  

Note 3 to entry: Uncertainty of measurement comprises, in general, many components. Some of these 
components can be evaluated from the statistical distribution of the results of a series of measurements and can be 
characterized by experimental standard deviations. The other components, which can also be characterized by 
standard deviations, are evaluated from the assumed probability distributions based on experience or other 
information. 

[SOURCE: IEC 60050-311:2001, 311-01-02] 

3.17  
operating uncertainty 
calculated uncertainty taking into account the intrinsic uncertainty and defined influence 
quantities to mirror the worst case situation 

3.18  
fiducial uncertainty 
uncertainty of measuring equipment expressed as a percentage of the fiducial value 
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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. 

[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 been 
added to the definition; the Note has been deleted and Note 1 has been added.]  

3.22  
performance 
characteristics defining the ability of a measuring instrument to achieve the intended functions 

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

3.23  
influence quantity 
quantity which is not the subject of the measurement and whose change affects the result of 
the measurement 

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

Note 2 to entry: Influence quantities can originate from the measured system, the measuring equipment or the 
environment.  

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.] 

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] 
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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".] 

3.26  
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 supply, 
duty cycle or duty type. 

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

3.27  
rated operating conditions 
specified set of conditions which may affect the performance of a measuring device and under 
which the operating uncertainty is maintained 

3.28  
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). 

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 

Measuring equipment, when used for a designated purpose, shall not endanger persons, 
livestock or property. Furthermore, measuring equipment with additional functions not forming 
part of the application of the IEC 61557 series shall also not endanger persons, livestock 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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3 ii

B A E= ± + ∑   (1) 

where 

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

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

 [ ]% 100 %BB
F

= ± ×  (2) 

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       E1 
– variation due to changing the supply voltage      E2 
– variation due to changing the temperature       E3 
– variation due to interference voltages       E4 
– variation due to earth electrode resistance      E5 

– variation due to changing the phase angle of impedance of circuit under test  E6 

• variation due to system phase angle 0° to 18° (use as applicable)   E6.1 

• variation due to system phase angle 0° to 30° (use as applicable)   E6.2 
– variation due to changing the system frequency      E7 
– variation due to changing the system voltage      E8 
– variation due to system harmonics       E9 

– variation due to system DC quantities       E10 
– variation due to external low-frequency magnetic fields     E11 
– variation due to load current        E12 
– variation due to touch current caused by common mode voltage   E13 
– variation due to frequency        E14 
– variation due to repeatability        E15 

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

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. 

4.3 Rated operating conditions 

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: 
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– 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 
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; 

– 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 ±5 % (if applicable). 

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

4.4 Battery test facility 

Measuring equipment with power supplied from dry or rechargeable battery cells shall 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 
separate function. Where the battery test is a separate function, the test load shall be of the 
same level as the one appearing during a measurement. 

4.5 Safety 

Measuring and monitoring equipment shall be in accordance with IEC 610101, 
IEC 610102030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032, and 
with the following additional requirements.  

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. 

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 shall apply. For testing, 6.5 of this document shall 
apply. 

IEC 61326-2-2 shall apply for particular requirements for measuring equipment covered by 
IEC 61557-2, IEC 61557-3, IEC 61557-4, IEC 61557-5, IEC 61557-6 and IEC 61557-7. 

IEC 61326-2-4 shall apply for particular requirements for monitoring equipment covered by 
IEC 61557-8 and IEC 61557-9. 

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 610101, measuring 
equipment shall successfully pass the following vibration conditions (type test): 

– direction: three mutually perpendicular axes; 
– amplitude: 1 mm; 
– frequency: 25 Hz; 
– duration: 20 min. 

5 Marking and operating instructions 

5.1 General 

Marking and operating instructions shall comply with IEC 61010-1, IEC 61010-2-032, 
IEC 61010-2-030 and, in addition, these instructions shall comply with the requirements 
specified in the relevant parts of IEC 61557. 

5.2 Marking 

The measuring equipment shall carry the following marking: 

– type of equipment; 
– 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 and, if applicable, the symbol for double insulation in accordance 

with IEC 61010-1:2010, Table 1, symbol 11;  
– manufacturer’s name or registered trade mark; 
– model number, name or other means to identify the equipment (inside or outside); 
– reference to the operating instructions in accordance with IEC 610101:2010, 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 operating uncertainty, the intrinsic uncertainty and the variations E1 to E15 shall be 
provided in the operating instructions (with the exception of measuring devices covered by 
IEC 61557-8 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 number of 

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 610101, 
IEC 610102030, IEC 61010-031, IEC 61010-2-034 and, if applicable, IEC 61010-2-032, and 
the EMC standards of IEC 61326 (all relevant parts). 

All tests shall be carried out under reference conditions unless otherwise specified. The 
reference conditions are stated in the relevant parts of IEC 61557. 

Tolerances are added in the relevant parts of IEC 61557. 

6.2 Operating uncertainty 

6.2.1 General 

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

6.2.2 Influence of changing position 

The variation E1 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 variation E3 shall be determined from the reference temperature at 0 °C and 35 °C after 
the device has reached a state of equilibrium (type test). 

6.2.4 Influence of the supply voltage 

The variation E2 due to changing the supply voltage shall be determined under the following 
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 from a 

battery/accumulator; 
– limits in accordance with 4.3 for measuring equipment supplied by a hand-driven 

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 E2 
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 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 for intrinsic uncertainty of the equipment (type test), if 
applicable. 

6.7 Marking and operating instructions 
The marking and the operating instructions shall be confirmed by visual inspection (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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