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INTERNATIONAL ELECTROTECHNICAL COMMISSION 60 

____________ 61 

 62 

ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS UP TO 63 

1 000 V AC AND 1 500 V DC – EQUIPMENT FOR TESTING AND 64 

MEASURING OR MONITORING OF PROTECTIVE MEASURES 65 

 66 

Part 1: General requirements 67 

 68 

FOREWORD 69 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 70 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 71 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 72 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 73 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 74 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 75 
in the subject dealt with may participate in this preparatory work. International, governmental and non-76 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 77 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 78 
agreement between the two organizations. 79 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 80 
consensus of opinion on the relevant subjects since each technical committee has representation from all 81 
interested IEC National Committees.  82 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 83 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 84 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 85 
misinterpretation by any end user. 86 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 87 
transparently to the maximum extent possible in their national and regional publications. Any divergence 88 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 89 
the latter. 90 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 91 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 92 
services carried out by independent certification bodies. 93 

6) All users should ensure that they have the latest edition of this publication. 94 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 95 
members of its technical committees and IEC National Committees for any personal injury, property damage or 96 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 97 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 98 
Publications.  99 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 100 
indispensable for the correct application of this publication. 101 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 102 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 103 

International Standard IEC 61557-1 has been prepared by subcommittee TC85/WG8: 104 
MEASURING AND MONITORING EQUIPMENT FOR TESTING PROTECTIVE DEVICES IN 105 
ENERGY DISTRIBUTION SYSTEMS, of IEC technical committee 85: MEASURING 106 
EQUIPMENT FOR ELECTRICAL AND ELECTROMAGNETIC QUANTITIES 107 

This third edition cancels and replaces the second edition published in 2007. This edition 108 
constitutes a technical revision. 109 

This third edition includes the following significant technical changes with respect to the 110 
previous edition: 111 

a) Terms aligned with IEV 112 

b) Measurement of uncertainty revised according to GUM formula in 4.2 113 

c) Updated references for safety and EMC requirements  114 

d) Updated references for marking and operating instructions 115 
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e) Updated references for testing safety and EMC 116 

f) Annex A contains an explanation of GUM 117 

g) Annex B addresses Eco-design 118 

 119 

The text of this standard is based on the following documents: 120 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 

 121 
Full information on the voting for the approval of this standard can be found in the report on 122 
voting indicated in the above table. 123 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 124 

The committee has decided that the contents of this publication will remain unchanged until 125 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 126 
related to the specific publication. At this date, the publication will be  127 

• reconfirmed, 128 

• withdrawn, 129 

• replaced by a revised edition, or 130 

• amended. 131 

 132 

The National Committees are requested to note that for this publication the stability date 133 
is 2025. 134 

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE 135 
DELETED AT THE PUBLICATION STAGE. 136 

 137 
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INTRODUCTION 138 

IEC 60364-6 stipulates standardized conditions for the initial test of power installations in TN, TT or IT 139 
systems for continuous monitoring and for testing these installations after modifications. In addition to 140 
general references for the performance of the tests, IEC 60364-6 contains requirements that have to 141 
be verified by measurements. Only in a few instances, for example when measuring the insulation 142 
resistance, the standard contains details of the characteristics of the measuring device to be used. 143 
Circuits which are given as examples in IEC 60364-6, and referred to within the text, are generally not 144 
suitable for practical use. 145 

The tests are carried out in installations where hazardous voltages can occur and where careless use 146 
or a defect in the equipment can easily cause an accident. Therefore, the technician has to rely on 147 
measuring devices which ensure safe test methods, apart from simplification of the measurements. 148 

The application of the general safety regulations for electrical and electronic measuring devices 149 
(IEC 61010-1) for testing the protective measures is not sufficient in itself. The performance of 150 
measurements in the installation can cause hazards not only to the technician, but also to third 151 
persons, depending on the measuring method. 152 

Likewise, reliable and comparable results of measurement with measuring devices from different 153 
manufacturers are an important precondition in order to obtain an objective judgement about the 154 
installation, for example when the installation is handed over for periodic tests, for continuous 155 
insulation monitoring or in the case of performance warranty. 156 

The series of IEC 61557 has been established with the aim of stipulating common principles for 157 
measuring and monitoring equipment for testing electrical safety and measuring performances in 158 
systems with nominal voltages up to 1 000 V AC and 1 500 V DC which correspond to the above-159 
mentioned characteristics. 160 

For this reason, the following common specifications have been stipulated in Part 1 and other 161 
individual parts of IEC 61557: 162 

– protection against extraneous voltages; 163 

– protection class II (except insulation monitoring devices and insulation fault location systems); 164 

– specifications and safety precautions against hazardous touch voltages at the measuring device; 165 

– specifications for the judgement of connection configurations with respect to wiring errors in the 166 
tested equipment; 167 

– special mechanical requirements; 168 

– measuring methods; 169 

– measured quantity;  170 

– specification of the maximum operating uncertainty; 171 

– specifications for testing the influencing quantity and the calculation of the operating uncertainty; 172 

– uncertainties of the measuring device at the thresholds specified in the respective standards; 173 

– specification of the nature of type and routine tests and the required conditions for testing. 174 
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS 175 

UP TO 1 000 V AC AND 1 500 V DC – EQUIPMENT FOR TESTING, MEASURING 176 

OR MONITORING OF PROTECTIVE MEASURES -  177 
 178 

Part 1: General requirements  179 

 180 

1 Scope 181 

This part of IEC 61557 specifies the general requirements for measuring and monitoring equipment for 182 
testing the electrical safety in low voltage distribution systems with nominal voltages up to 1 000 V AC 183 
and 1 500 V DC. 184 

When measuring equipment or measuring installations involve measurement tasks of various 185 
measuring equipment covered by this series of standards, then the part of this series of standards 186 
relevant to each of the measurement tasks is applicable. 187 

NOTE The term "measuring equipment" will hereafter be used to designate "testing, measuring and monitoring equipment". 188 

2 Normative references 189 

The following documents, in whole or in part, are normatively referenced in this document and are 190 
indispensable for its application. For dated references, only the edition cited applies. For undated 191 
references, the latest edition of the referenced document (including any amendments) applies. 192 

IEC 60038:2009, Ed. 7.0, IEC standard voltages 193 

IEC 60364-6:2016, COR1:2017, Electrical installations of buildings – Part 6: Verification  194 

IEC 60664-1:2011, Ed. 2.0, Insulation coordination for equipment within low-voltage systems - Part 1: 195 
Principles, requirements and tests 196 

IEC 60529:1989, AMD1:1999, AMD2:2013, CSV/COR2:2015, Degrees of protection provided by 197 
enclosures (IP code) 198 

IEC 61010-1:2010, Ed.3.0, +AMD1:2016, Safety requirements for electrical equipment for 199 
measurement, control and laboratory use – Part 1: General requirements 200 

IEC 61010-031:2015, Ed.:2.0, Safety requirements for electrical equipment for measurement, control 201 
and laboratory use - Part 031: Safety requirements for hand-held probe assemblies for electrical 202 
measurement and test 203 

IEC 61010-2-030:2017, Ed.2.0, Safety requirements for electrical equipment for measurement, control, 204 
and laboratory use – Part 2-030: Particular requirements for equipment having testing or 205 
measuring circuits 206 

IEC 61010-2-034:2017, Ed.1.0, Safety requirements for electrical equipment for measurement, control, 207 
and laboratory use - Part 2-034: Particular requirements for measurement equipment for insulation 208 
resistance and test equipment for electric strength 209 

IEC 61326-2-2:2012, Ed.2.0, Electrical equipment for measurement, control and laboratory use – EMC 210 
requirements – Part 2-2: Particular requirements – Test configurations, operational conditions and 211 
performance criteria for portable test, measuring and monitoring equipment used in low-voltage 212 
distribution systems  213 

IEC 61326-2-4:2012, Ed.2.0, Electrical equipment for measurement, control and laboratory use, - EMC 214 
requirements - Part 2: Particular requirements – Test configurations, operational conditions and 215 
performance criteria for insulation monitoring devices according to IEC 61557-8 and for equipment 216 
for insulation fault location according to IEC 61557-9  217 

 218 
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3 Terms, definitions and symbols 219 

For the purposes of this document, the following terms and definitions apply. 220 

ISO and IEC maintain terminological databases for use in standardization at the following addresses: 221 

– IEC Electropedia: available at http://www.electropedia.org/ 222 

– ISO Online browsing platform: available at http://www.iso.org/obp 223 

3.1  224 
nominal system voltage  225 
Un 226 

value of the voltage by which the distribution system is designated and to which certain characteristics 227 
are assigned  228 

3.2  229 
voltage against earth 230 
Uo 231 

a) in distribution systems with an earthed neutral point, the voltage between a phase conductor and 232 
the earthed neutral point;  233 

b) in all other distribution systems, the voltage present between the remaining phase conductors and 234 
earth when one of the phase conductors is short-circuited to earth  235 

3.3  236 
fault voltage 237 
Uf 238 

voltage between a given point of fault and reference earth resulting from an insulation fault 239 

[SOURCE: IEV 826-11-02, modified: the symbol has been added] 240 

3.4  241 
(effective) touch voltage 242 
Ut 243 

voltage between conductive parts when touched simultaneously by a person or an animal 244 

Note to entry: The value of the effective touch voltage may be appreciably influenced by the impedance of the person or the 245 
animal in electric contact with these conductive parts. 246 

[SOURCE: IEV 195-05-11 and 826-11-05] 247 

3.5  248 
conventional touch voltage limit 249 
UL 250 

maximum value of the touch voltage which is permitted to be maintained indefinitely in specified 251 
conditions of external influences and is usually equal to 50 V AC, r.m.s. or 120 V ripple free DC 252 

[SOURCE: IEV 826-11-04, modified: ‘prospective’ has been omitted and values for the limit added]   253 

3.6  254 
supply voltage 255 
voltage at a point where the measuring equipment does or can accept electric energy as a supply 256 

Note 1 to entry: if a supply voltage is specified for instance in the supply contract, then it is called “declared supply voltage”. 257 

3.7  258 
rated supply voltage 259 
US 260 

value of the voltage at a point where the measuring equipment does or can accept electric energy as 261 
a supply 262 
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3.8  263 
output voltage 264 
Ua 265 

voltage across the measuring equipment terminals where this equipment does or can output electric 266 
energy  267 

3.9   268 
open-circuit voltage 269 
Uq 270 

voltage present across unloaded terminals on the measuring equipment  271 

3.10  272 
rated voltage (or rated voltage ranges) 273 
UN 274 

voltage value assigned by a manufacturer or other entity for a specified operating condition of the 275 
measuring equipment  276 

Note 1 to entry: The value for the rated voltage of low voltage equipment is generally assigned from the list of nominal 277 
voltages in Tables 1 and 6 of IEC 60038:2009. 278 

Note 2 to entry: Equipment may have more than one rated voltage value or may have a rated voltage range. 279 

[SOURCE: IEV 614-03-09, modified: Note 1 has been omitted, term to specifically fit measuring 280 
equipment] 281 

3.11  282 
extraneous voltage 283 
external voltage to which the measuring equipment can be subjected during measurement  284 

3.12  285 
rated current 286 
 IN 287 

current assigned by the manufacturer for the specified operating condition to the measuring 288 
equipment 289 

Note to entry: The specified operating condition is a value (or values) within the rated operating conditions that are designed 290 
by the manufacturer. 291 

[SOURCE: IEV 442-01-02, modified: for measuring equipment] 292 

3.13  293 
short-circuit current 294 

over-current resulting from a short circuit due to a fault on the terminals or within the measuring 295 
equipment 296 

3.14  297 
rated frequency 298 
fN 299 

frequency for which the measuring equipment is intended to be used and for which it has been 300 
designed  301 

3.15  302 
uncertainty (of measurement) 303 
parameter, associated with the result of a measurement, that characterizes the dispersion of the 304 
values that could reasonably be attributed to the measurand  305 

Note 1 to entry: This term is used in the "uncertainty" approach.  306 

Note 2 – The parameter can be, for example, a standard deviation (or a given multiple of it), or a half-width of an interval 307 
having a stated level of confidence. Various ways of obtaining uncertainty are defined in the GUM.  308 

Note 3 – Uncertainty of measurement comprises, in general, many components. Some of these components can be evaluated 309 
from the statistical distribution of the results of a series of measurements and can be characterized by experimental standard 310 
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