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European foreword 

The text of document 13/1639/FDIS, future edition 1 of IEC 62052-31, prepared by IEC/TC 13 
"Electrical energy measurement and control" was submitted to the IEC-CENELEC parallel vote and 
approved by CENELEC as EN 62052-31:2016. 

The following dates are fixed: 

• latest date by which the document has to be implemented at 
national level by publication of an identical national 
standard or by endorsement 

(dop) 2016-12-17 

• latest date by which the national standards conflicting with 
the document have to be withdrawn 

(dow) 2019-06-17 

 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such 
patent rights. 

Endorsement notice 

The text of the International Standard IEC 62052-31:2015 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

IEC 60038 NOTE Harmonized as EN 60038. 

IEC 60060-1:2010 NOTE Harmonized as EN 60060-1:2010 (not modified). 

IEC 60065 NOTE Harmonized as EN 60065. 

IEC 60068-1:2013 NOTE Harmonized as EN 60068-1:2014 (not modified). 

IEC 60071-1 NOTE Harmonized as EN 60071-1. 

IEC 60079-0 NOTE Harmonized as EN 60079-0. 

IEC 60228 NOTE Harmonized as EN 60228. 

IEC 60255-27:2013 NOTE Harmonized as EN 60255-27:2014 (not modified). 

IEC 60269-1 NOTE Harmonized as EN 60269-1. 

IEC 60335-1 NOTE Harmonized as EN 60335-1. 

IEC 60364-1:2005 NOTE Harmonized as HD 60364-1:2008 (modified). 

IEC 60364-4-41 NOTE Harmonized as HD 60364-4-41. 
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IEC 60364-5-52 NOTE Harmonized as HD 60364-5-52. 

IEC 60664-3:2003  
Amd 1:2010 

NOTE Harmonized as EN 60664-3:2003 (not modified) and 
as EN 60664-3:2003/A1:2010 (not modified). 

IEC 60688:2012 NOTE Harmonized as EN 60688:2013 (not modified). 

IEC 60721-3-0:1984 
Amd 1:1987 

NOTE Harmonized as EN 60721-3-0:1993 (not modified). 

IEC 60721-3-3:1994 
Amd 2:1997 

NOTE Harmonized as EN 60721-3-3:1995 (not modified) and 
as EN 60721-3-3:1995/A2:1997 (not modified) 

IEC 60947-1:2007, 
Amd 1:2010 
Amd 2:2014 

NOTE Harmonized as EN 60947-1:2007 (not modified), 
as EN 60947-1:2007/A1:2011 (not modified) and 
as EN 60947-1:2007/A2:2014 (not modified). 

IEC 60990 NOTE Harmonized as EN 60990. 

IEC 61008-1 NOTE Harmonized as EN 61008-1. 

IEC 61000-4-5:2014 NOTE Harmonized as EN 61000-4-5:2014 (not modified). 

IEC 61010-1:2010 NOTE Harmonized as EN 61010-1:2010 (not modified). 

IEC 61030-2-030 NOTE Harmonized as EN 61030-2-030. 

IEC 61140 NOTE Harmonized as EN 61140. 

IEC 61180-1:1992 NOTE Harmonized as EN 61180-1:1994 (not modified). 

IEC 61558-1 NOTE Harmonized as EN 61558-1. 

IEC 61558-2-16 NOTE Harmonized as EN 61558-2-16. 

IEC 61643-12 NOTE Harmonized as CLC/TS 61643-12. 

IEC 61869-3 NOTE Harmonized as EN 61869-3. 

IEC 62052-11:2003 NOTE Harmonized as EN 62052-11:2003 (not modified). 

IEC 62052-21:2004 NOTE Harmonized as EN 62052-21:2004 (not modified). 

IEC 62053-11:2003 NOTE Harmonized as EN 62053-11:2003 (not modified). 

IEC 62053-21:2003 NOTE Harmonized as EN 62053-21:2003 (not modified). 

IEC 62053-22:2003 NOTE Harmonized as EN 62053-22:2003 (not modified). 

IEC 62053-23:2003 NOTE Harmonized as EN 62053-23:2003 (not modified). 

IEC 62053-24:2014 NOTE Harmonized as EN 62053-24:2015 (not modified). 

IEC 62053-31:1998 NOTE Harmonized as EN 62053-31:1998 (not modified). 

IEC 62054-11:2004 NOTE Harmonized as EN 62054-11:2004 (not modified). 

IEC 62054-21:2004 NOTE Harmonized as EN 62054-21:2004 (not modified). 

IEC 62055-31:2005 NOTE Harmonized as EN 62055-31:2005 (not modified). 
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IEC 62058-11:2008 NOTE Harmonized as EN 62058-11:2010 (modified). 

IEC 62058-21:2008 NOTE Harmonized as EN 62058-21:2010 (modified). 

IEC 62058-31:2008 NOTE Harmonized as EN 62058-31:2010 (modified). 

IEC 62477-1:2012 NOTE Harmonized as EN 62477-1:2012 (not modified). 

ISO 780 NOTE Harmonized as EN ISO 780. 

ISO 7010 NOTE Harmonized as EN ISO 7010. 
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Annex ZA 
(normative) 

 
Normative references to international publications 

with their corresponding European publications 

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), 
the relevant EN/HD applies. 

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is 
available here: www.cenelec.eu. 

 

Publication Year Title EN/HD Year 

IEC 60027-1 -   Letter symbols to be used in electrical 
technology - 
Part 1: General 

EN 60027-1 -   

IEC 60068-2-75 2014  Environmental testing - 
Part 2-75: Tests - Test Eh: Hammer 
tests 

EN 60068-2-75 2014  

IEC 60068-2-78 -   Environmental testing - 
Part 2-78: Tests - Test Cab: Damp 
heat, steady state 

EN 60068-2-78 -   

IEC 60085 -   Electrical insulation - Thermal 
evaluation and designation 

EN 60085 -   

IEC 60112 -   Method for the determination of the 
proof and the comparative tracking 
indices of solid insulating materials 

EN 60112 -   

IEC 60269-3 -   Low-voltage fuses - 
Part 3: Supplementary requirements 
for fuses for use by unskilled persons 
(fuses mainly for household or similar 
applications) - Examples of 
standardized systems of fuses A to F 

HD 60269-3 -   

IEC 60332-1-2 2004  Tests on electric and optical fibre 
cables under fire conditions - 
Part 1-2: Test for vertical flame 
propagation for a single insulated wire 
or cable - Procedure for 1 kW pre-
mixed flame 

EN 60332-1-2 2004  

- - + A11 2016 1) 

                                                      

1) To be published.  
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Publication Year Title EN/HD Year 

IEC 60332-2-2 2004  Tests on electric and optical fibre 
cables under fire conditions - 
Part 2-2: Test for vertical flame 
propagation for a single small 
insulated wire or cable - Procedure for 
diffusion flame 

EN 60332-2-2 2004  

IEC 60364-4-44 (mod) 2007  Low-voltage electrical installations - 
Part 4-442: Protection for safety - 
Protection of low-voltage installations 
against temporary overvoltages due 
to earth faults in the high-voltage 
system and due to faults in the low 
voltage system 

HD 60364-4-442 2012  

IEC 60364-4-44 (mod) 2007  Low-voltage electrical installations -  
Part 4-444: Protection for safety - 
Protection against voltage 
disturbances and electromagnetic 
disturbances 

HD 60364-4-444 2010 

IEC 60417-DB -   Graphical symbols for use on 
equipment 

- -   

IEC 60529 1989  Degrees of protection provided by 
enclosures (IP Code) 

EN 60529 1991  

- -   + corrigendum May 1993  

+ A1 1999  + A1 2000  

+ A2 2013  + A2 2013  

IEC 60617-DB -   Graphical symbols for diagrams - -   

IEC 60664-1 2007  Insulation coordination for equipment 
within low-voltage systems - 
Part 1: Principles, requirements and 
tests 

EN 60664-1 2007  

IEC 60695-2-11 -   Fire hazard testing - 
Part 2-11: Glowing/hot-wire based 
test methods - Glow-wire flammability 
test method for end-products 
(GWEPT) 

EN 60695-2-11 -   

IEC 60695-10-2 -   Fire hazard testing - 
Part 10-2: Abnormal heat - Ball 
pressure test method 

EN 60695-10-2 -   

IEC 60695-11-10 -   Fire hazard testing - 
Part 11-10: Test flames - 50 W 
horizontal and vertical flame test 
methods 

EN 60695-11-10 -   

IEC 60950-1 (mod) 2005  Information technology equipment - 
Safety - 
Part 1: General requirements 

EN 60950-1 2006  

- -   + A11 2009  

+ A1 (mod) 2009  + A1 2010  

- -   + A12 2011  

- -   + AC 2011  

+ A2 (mod) 2013  + A2 2013  
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Publication Year Title EN/HD Year 

IEC 61032 1997  Protection of persons and equipment 
by enclosures - Probes for verification 

EN 61032 1998  

IEC 61180-2 -   High-voltage test techniques for low-
voltage equipment - 
Part 2: Test equipment 

EN 61180-2 -   

IEC 62053-52 -   Electricity metering equipment (AC) - 
Particular requirements - 
Part 52: Symbols 

EN 62053-52 -   

ISO 75-2 -   Plastics - Determination of 
temperature of deflection under load - 
Part 2: Plastics and ebonite 

EN ISO 75-2 -   

ISO 306 -   Plastics - Thermoplastic materials - 
Determination of Vicat softening 
temperature (VST) 

EN ISO 306 -   

ISO 3864-1 -   Graphical symbols - Safety colours 
and safety signs - 
Part 1: Design principles for safety 
signs and safety markings 

- -   

ISO 7000 2004  Graphical symbols for use on 
equipment - Index and synopsis 

- -  
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I N T E R P R E T A T I O N  S H E E T  1  
 
 
 

This interpretation sheet has been prepared by subcommittee WG11: Electricity metering 
equipment, of IEC technical committee TC13: Electrical energy measurement and control. 

The text of this interpretation sheet is based on the following documents: 
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Full information on the voting for the approval of this interpretation sheet can be found in the 
report on voting indicated in the above table.  

 

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. 

 

____________ 

 

6.7.1.3 – Requirement pertaining to classification of impulse withstand voltages 
(overvoltage categories) 

This subclause specifies the following: 

The impulse withstand voltage (overvoltage category, OVC) is used to classify equipment 
energized directly from the mains. 
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For metering equipment, overvoltage category III is taken as a basis for determining 
clearances. See also 1.4 and Annex K. 

Background:  

• in substations, auxiliary supply circuits of the meter may be energized from a d.c. supply, 
from an Uninterruptable Power Supply (UPS) or a dedicated a.c. supply that is 
independent of the mains to which the current and voltage circuits of the meter are 
connected; 

• similarly, auxiliary circuits of the meter – like control circuits – may be connected to such 
circuits. 

For equipment connected to such circuits generally OVC II applies. 

This gives rise to the following question: Does OVC III apply to all HLV mains circuits and 
auxiliary circuits of the meter? 

Interpretation 

In general, meters shall be designed for OVC III. However, under the conditions described in 
the Background above, dimensioning the auxiliary supply and auxiliary circuits to meet OVC 
III requirements – as specified in 6.7.3 and 6.7.4 – is not justifiable.  

They can be dimensioned to meet OVC II requirements provided that those circuits are clearly 
marked on the meter and identified in the Installation manual, User Manual and Maintenance 
manual and suitable warnings are provided. 

It is then the responsibility of the installer to make sure that the circuits designed for OVC II 
are not connected to circuits that require OVC III or higher. 

As IEC 62052-31:2015 specifies the insulation requirements and tests for OVC III only, such 
circuits shall be designed and tested according to the relevant clauses of IEC 61010-1. 

NOTE During the upcoming revision of IEC 62052-31, requirements and tests for OVC II will be added. 

6.8 – Insulation requirements between circuits and parts 

This subclause specifies the following: 

The following mains circuits shall be considered as hazardous live (HLV) circuits: 

• voltage and current circuits of direct connected and transformer operated meters; 

NOTE 2 Current circuits of CT operated meters are generally earthed. 

• neutral circuits; 

• relays / control switches switching mains voltage; 

• auxiliary supply circuits intended for connection to the mains. 

Background: Current circuits of transformer operated meters are generally earthed. 

This gives rise to the following question: According to IEC 62052-31, what insulation 
requirements apply between current circuits of transformer operated meters and other circuits 
and parts? 
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Interpretation 

The current text is ambiguous: 

• on the one hand, it says that voltage and current circuits of direct connected and 
transformer operated meters shall be considered as HLV circuits,  

• on the other hand, Note 2 says that current circuits of CT operated meters are generally 
earthed. Therefore, they are not Hazardous Live circuits. 

The text shall be interpreted as below: 

The following mains circuits shall be considered as hazardous live (HLV) circuits: 

• voltage circuits; 

• current circuits of direct connected meters; 

• current circuits of current transformer operated meters unless they are earthed in which 
case they shall be considered as ELV non-mains circuits; 

• neutral circuits; 

• relays / control switches switching mains voltage; 

• auxiliary supply circuits intended for connection to the mains. 

Consequently, Table 20 applies. 

Table 20 – Insulation requirements between any two circuits 

Table 20 with Note 6 specifies Functional / Basic insulation between any two SELV / PELV 
circuits and supplementary or basic insulation if one of the circuits is an independent circuit or 
is adjacent to a conductive part which may be earthed when the equipment is installed.  

Part of Table 20 is reproduced below: 
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Table 20 – Insulation requirements between any two circuits 

 

 

 

 

This gives rise to the following questions: 

a) Why should basic insulation be required at all between SELV / PELV circuits? 
b) What is the definition of “independent circuits”? 
c) If basic insulation is needed in SELV circuits, what insulation requirements apply? 

Interpretation 

Answer to question a): Basic insulation or supplementary insulation is required in the cases 
specified in IEC 60364-4-41:2005,414.4 and in all cases where the specification requires 
voltage withstand capability between said circuits.  

Answer to question b): The independent circuits are those which are so described by the 
manufacturer (See IEC 60255-27:2013, 10.6.4.2.5).  

Answer to question c): As specified in Table 20: 

• Table 13 applies for determining clearance and test voltages;  

• Table 14 applies for creepage distances. 

In specific cases, 6.7.5 applies. 
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The dimensioning of the insulations shall also take into account requirements specified in 
other applicable standards, – e.g. IEEE 802.3 for Ethernet communication ports – and may be 
influenced by transient voltage levels originating from the EMC requirements (such as surge, 
Electrical Fast Transient / burst). 

6.10.3.2 – Requirement pertaining to long term overvoltage withstand 

IEC 62052-31:2015 contains a requirement in pertaining to long term overvoltage withstand, 
as follows: 

 “Meters and tariff and load control equipment shall withstand the maximum withstand voltage, 
1,9 Un […]” 

This has given rise to the following question:Does the long-term overvoltage test apply to the 
auxiliary power supply circuit of a meter?  

Interpretation 

The auxiliary supply generally originates from an electrical network separate from the 
measured mains, as it is expected to keep the meter working when the measured mains 
network is de-energized, or is under fault conditions. See 3.5.9: 

3.5.9 
auxiliary supply 
a.c. or d.c. electrical power supply, other than the measurand, provided via dedicated 
terminals 

The long-term overvoltage test (6.10.3.2) does not apply to the meter’s auxiliary power supply 
circuit or other auxiliary circuits if these circuits are rated for connection to external networks 
other than the measured mains supply network. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRICITY METERING EQUIPMENT (AC) –  

GENERAL REQUIREMENTS, TESTS AND TEST CONDITIONS –  
 

Part 31: Product safety requirements and tests 
 

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

International Standard IEC 62052-31 has been prepared by IEC technical committee 13: 
Electrical energy measurement and control. 

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

FDIS Report on voting 

13/1639/FDIS 13/1645/RVD 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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A list of all parts of IEC 62052 series, under the general title Electricity metering equipment 
(AC) – General requirements, tests and test conditions, can be found on the IEC website. 

In this standard, the following print types are used: 

 requirements and definitions: in roman type; 

 NOTES: in smaller roman type; 

 conformity and tests: in italic type. 

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

 reconfirmed, 

 withdrawn, 

 replaced by a revised edition, or 

 amended. 

The contents of Interpretation Sheet 1 of June 2019 have been included in this copy. 

 

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 

NOTE 1 The following text is based on IEC Guide 104, ISO/IEC Guide 51 and IEC 60255-27:2013. 

The IEC addresses safety aspects by establishing basic, group and product safety 
publications. 

A basic safety publication covers a specific safety-related matter, applicable to many 
electrotechnical products. It is primarily intended for use by technical committees in the 
preparation of standards in accordance with the principles laid down in IEC Guide 104 and 
ISO/IEC Guide 51. It is not intended for use by manufacturers or certification bodies. One of 
the responsibilities of a technical committee is, wherever applicable, to make use of basic 
safety publications in the preparation of its publications. The requirements, test methods or 
test conditions of basic safety publications will not apply unless specifically referred to or 
included in the relevant publications. 

A group safety publication covers all safety aspects of a specific group of products within the 
scope of two or more product TCs. Group safety publications are primarily intended to be 
stand-alone product safety publications, but may also be used by TCs as source material in 
the preparation of their publications. 

A product safety publication covers all safety aspects of one or more products within the 
scope of a single product TC. 

Existing product standards established by TC 13 include a range of safety requirements, test 
methods and test conditions. However, an important requirement of IEC Guide 104:2010, 
5.2.3 has not been met so far: 

“Safety aspects and performance aspects should not be covered in the same publication, 
as this makes it difficult to assess conformity with safety requirements alone. If, 
exceptionally, there are reasons to cover them in the same publication, safety aspects and 
performance aspects shall be clearly distinguished from each other. If there are 
performance criteria which have safety implications, these are considered to be safety 
aspects and this shall be made clear in the publication.” 

In addition, some important aspects of product safety, such as safety under single fault 
conditions, have not been covered so far. 

The objectives of the development of this International Standard are the following: 

• to specifically reference and include relevant requirements, test methods or test conditions 
of relevant basic safety publications so that they become applicable; 

• to specifically reference and include – where appropriate, in a modified form – relevant 
requirements, test methods or test conditions of relevant group safety publications; 

• to consider the latest developments in the technology used for the design and 
manufacture of equipment for electrical energy measurement and control; 

• to remove any ambiguity resulting from the lack of a comprehensive product safety 
standard for products in the Scope of TC 13; 

• to achieve a uniform approach to product safety throughout the international metering 
industry. 

This product safety standard is based on, among others, the following: 

• the basic safety standard IEC 60664-1:2007, established by TC 109; 

• standards from the IEC 60364 series related to electrical installations of buildings, 
established by TC 64; 

• the group safety standard IEC 61010-1:2010 established by TC 66; 
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• the group safety standard IEC 62477-1:2012 established by TC 22; 

• IEC 60255-27:2013, a product safety standard for measuring relays and protection 
equipment, established by TC 95. These products are similar in their design and to some 
extent in their use in equipment for electrical energy measurement and control,  

To facilitate the use of this standard, an integral text has been prepared, with appropriate 539 
references to source documents. 

This standard cancels and replaces the safety requirements specified in earlier standards 
established by IEC TC 13. See also Annex L (Informative). 

NOTE 2 When this standard is published, an amendment to the relevant standards affected by this standard in 
IEC 62052, IEC 62053 and IEC 62054 will be published, to indicate which parts of those standards are replaced / 
cancelled by this standard. 

Being a product safety standard, this standard takes precedence over the group safety 
standards IEC 61010-1:2010 and IEC 62477-1:2012. 

 

  

Full document details: BS EN 62052-31:2016

https://doi.org/10.3403/BSEN62052?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30176299?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30250288?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30097782?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30176299?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-62052-31-2016
http://www.avadocuments.com/doc/bs-en-62052-31-2016


 – 12 – IEC 62052-31:2015 © IEC 2015 

ELECTRICITY METERING EQUIPMENT (AC) –  
GENERAL REQUIREMENTS, TESTS AND TEST CONDITIONS – 

 
Part 31: Product safety requirements and tests 

 
 
 

1 Scope and object 

1.1 Scope 

This part of IEC 62052 specifies product safety requirements for equipment for electrical 
energy measurement and control. 

NOTE 1 For other requirements, see the relevant standards. 

This International Standard applies to newly manufactured metering equipment designed to 
measure and control electrical energy on 50 Hz or 60 Hz networks with a voltage up to 600 V, 
where all functional elements, including add-on modules are enclosed in or form a single 
case. 

NOTE 2 The voltage mentioned above is the voltage line-to-neutral derived from nominal voltages. See Table 7. 

This International Standard also applies to metering equipment containing supply and load 
control switches, but only those which are electromechanical in operation. 

NOTE 3 For components and sub-assemblies, see Clause 13. 

When such equipment is designed to be installed in a specified matching socket, then the 
requirements apply to, and the tests shall be performed on, equipment installed in its 
specified matching socket. However, requirements for sockets and inserting / removing the 
meters from the socket are outside the scope of this standard. 

This International Standard is also applicable to auxiliary input and output circuits. 

NOTE 4 Examples are impulse inputs and outputs, control inputs and outputs, circuits for meter data exchange. 

In this standard distinction is made between: 

• electromechanical meters, static meters and equipment for tariff and load control; 

• direct connected, current transformer operated, voltage and current transformer operated 
meters; 

• protective class I and protective class II equipment; 

• wall or cabinet mounted, rack mounted and panel mounted equipment; 

• equipment intended for indoor use and outdoor use. 

Equipment used in conjunction with equipment for electrical energy measurement and control 
may need to comply with additional safety requirements. See also Clause 13. 

NOTE 5 Examples are telecommunication modems and customer information units. 

This International Standard does not apply to: 

• equipment where the voltage line-to-neutral derived from nominal voltages exceeds 600 V; 

• portable meters; 

NOTE 6 Portable meters are meters that are not permanently connected. 
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• laboratory and mobile meter test equipment; 

• reference standard meters. 

The safety requirements of this standard are based on the following assumptions: 

• metering equipment has been installed correctly; 

• metering equipment is used generally by unskilled persons, including meter readers and 
consumers of electrical energy. In many cases, it is installed in a way that it is freely 
accessible. Its terminal covers cannot be removed and its case cannot be opened without 
removing seals and using a tool; 

• during normal use all terminal covers, covers and barriers providing protection against 
accessing hazardous live parts are in place; 

• for installation, configuration, maintenance and repair it may be necessary to remove 
terminal cover(s), (a part of) the case or barriers so that hazardous live parts may become 
accessible. Such activities are performed by skilled personnel, who have been suitably 
trained to be aware of working procedures necessary to ensure safety. Therefore, safety 
requirements covering these conditions are out of the Scope of this standard. 

1.2 Object 

1.2.1 Aspects included in scope 

NOTE 1 Subclause 1.2 is based on IEC 61010-1:2010, 1.2. 

The purpose of the requirements of this standard is to ensure that hazards to the user and the 
surrounding area are reduced to a tolerable level. 

Requirements for protection against particular types of hazard are given in Clauses 6 to 12 as 
follows: 

a) electrical shock or burn (see Clause 6); 
b) mechanical hazards and stresses (see Clauses 7 and 8); 
c) spread of fire from the equipment (see Clause 9); 
d) excessive temperature (see Clause 10); 
e) penetration of dust and water (see Clause 11); 
f) liberated gases, explosion and implosion (see Clause 12). 

Requirements for components and sub-assemblies are specified in Clause 13. 

Requirements for protection against hazards arising from reasonably foreseeable misuse are 
specified in Clause 14. 

Risk assessment for hazards or environments not fully covered above is specified in  
Clause 15. 

NOTE 2 Attention is drawn to the existence of additional requirements specified by national authorities 
responsible for health and safety. 

1.2.2 Aspects excluded from scope 

This standard does not cover: 

a) performance, reliability or other properties of the equipment not related to safety; 
b) EMC requirements, which are covered by the relevant type testing standards; 

NOTE 1 For EMC requirements and test methods, see IEC 62052-11:2003, IEC 62052-21:2004 and 
IEC 62055-31:2005 

c) protective measures for explosive atmospheres (see IEC 60079-0); 
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d) functional safety requirements; 
e) effectiveness of transport packaging; 
f) safety requirements of installations. 

NOTE 2 The latter is generally subject to national regulation. 

1.3 Verification 

NOTE This subclause reproduces IEC 61010-1:2010, 1.3. 

This standard also specifies methods of verifying that the equipment meets the requirements 
of this standard, through inspection, type tests, risk assessment and routine tests. See 
Clauses 4, 15 and Annex I respectively. 

1.4 Environmental conditions 

1.4.1 Normal environmental conditions 

NOTE 1 Subclause 1.4 is based on IEC 61010-1:2010, 1.4. 

This standard applies to metering equipment designed to be safe at least under the following 
conditions: 

a) indoor use; 
b) altitude up to 2 000 m; 
c) climatic conditions according to 3K5, but with low air temperature -10 oC; see  

IEC 60721-3-3:1994; 

NOTE 2 3K5 specifies low air temperature -5 °C, high air temperature +45 °C, low relative humidity 5 %, high 
relative humidity 95 %. See the climatogram in IEC 60721-3-3:1994, Figure B.5. 

d) voltage fluctuations up to -20…15 % of the nominal voltage; 

The equipment may have several nominal voltages. 

e) transient overvoltages up to the levels of overvoltage category III; 
f) transient overvoltages occurring on the mains supply (see 6.7.1.1); 
g) applicable pollution degree of the intended environment (pollution degree 2 in most 

cases). 

Manufacturers may specify more restricted environmental conditions for operation; 
nevertheless, the equipment shall be safe within these normal environmental conditions. 

1.4.2 Extended environmental conditions 

This standard applies to metering equipment designed to be safe not only under the 
environmental conditions specified in 1.4.1, but also under any of the following conditions for 
which the equipment is rated by the manufacturer: 

a) outdoor use; 
b) altitude above 2 000 m; 
c) climatic conditions according to 3K6; see IEC 60721-3-3:1994; 

NOTE 1 3K6 specifies low air temperature -25 °C, high air temperature +55 °C, low relative humidity 10 %, 
high relative humidity 100 %. See the climatogram in IEC 60721-3-3:1994, Figure B.6. 

d) transient overvoltages higher than what is required for overvoltage category III. 

NOTE 2 Under such circumstances, additional protection can be provided by external overvoltage protection 
elements. However, this is beyond the Scope of this standard. Information on the effects of installing varistors 
in large quantities on the network can be found in IEC TR 61000-2-3:1992, 6.6.1. 
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1.4.3 Extreme environmental conditions 

NOTE 1 The following text is based on IEC 60721-3-0:1984, 5.2. 

It is recognized that extreme environmental conditions may exist. 

Elements determining the environmental conditions may occur with any of their severities in 
combination with other elements and their respective severities. An assumption that each 
element may occur with its highest severity would lead to unnecessary overdesign and cost. 
Therefore, specifications for products to operate under such extreme environmental 
conditions are a matter for negotiation between the manufacturer and the purchaser. 

NOTE 2 For specific climatic conditions, see IEC 60721-3-3:1994. 

2 Normative references 

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

IEC 60027-1, Letter symbols to be used in electrical technology – Part 1: General 

IEC 60068-2-75:2014, Environmental testing – Part 2-75: Tests – Test Eh: Hammer tests 

IEC 60068-2-78, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady 
state 

IEC 60085, Electrical insulation – Thermal evaluation and designation 

IEC 60112, Method for the determination of the proof and the comparative tracking indices of 
solid insulating materials 

IEC 60269-3, Low-voltage fuses – Part 3: Supplementary requirements for fuses for use by 
unskilled persons (fuses mainly for household or similar applications) – Examples of 
standardized systems of fuses A to F 

IEC 60332-1-2:2004, Tests on electric and optical fibre cables under fire conditions –  
Part 1-2: Test for vertical flame propagation for a single insulated wire or cable – Procedure 
for 1 kW pre-mixed flame 

IEC 60332-2-2:2004, Tests on electric and optical fibre cables under fire conditions –  
Part 2-2: Test for vertical flame propagation for a single small insulated wire or cable – 
Procedure for diffusion flame 

IEC 60364-4-44:2007, Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances 

IEC 60417-DB-12M, Graphical symbols for use on equipment 

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code) 
Amd1:1999  
Amd2: 2013 

IEC 60617-DB-12M, Graphical symbols for diagrams  
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IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems – Part 1: 
Principles, requirements and tests 

IEC 60695-2-11, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – 
Glow-wire flammability test method for end-products (GWEPT) 

IEC 60695-10-2, Fire hazard testing – Part 10-2: Abnormal heat – Ball pressure test method 

IEC 60695-11-10, Fire hazard testing – Part 11-10: Test flames – 50 W horizontal and vertical 
flame test methods 

IEC 60950-1:2005, Information technology equipment – Safety – Part 1: General requirements 
Amd 1: 2009  
Amd 2: 2013 

IEC 61032:1997, Protection of persons and equipment by enclosures – Probes for verification 

IEC 61180-2, High-voltage test techniques for low voltage equipment – Part 2: Test 
equipment 

IEC 62053-52, Electricity metering equipment (a.c.) – Particular requirements – Part 52: 
Symbols 

ISO 75-2, Plastics – Determination of temperature of deflection under load – Part 2: Plastics 
and ebonite 

ISO 306, Plastics – Thermoplastic materials – Determination of Vicat softening temperature 
(VST) 

ISO 3864-1, Graphical symbols, Safety colours and safety signs – Part 1: Design principles 
for safety signs and safety markings 

ISO 7000:2004, Graphical symbols for use on equipment – Registered symbols 

3 Terms and definitions 

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

3.1 Equipment and states of equipment 

3.1.1  
equipment 
device with functions related to electrical energy measurement and control 

Note 1 to entry: Examples include but are not limited to electricity meters, payment meters, tariff and load control 
equipment. The term “meter” is used in the text sometimes as a synonym of “metering equipment”. A meter may 
include, in addition to the basic energy metering function, other functions. 

3.1.2  
permanently connected equipment 
equipment that is electrically connected to a supply by means of a permanent connection 
which can be detached only by the use of a tool  

[SOURCE: IEC 61010-1:2010, 3.1.2] 
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3.1.3  
tool 
external device, including keys and coins, used to aid a person to perform a mechanical 
function  

[SOURCE: IEC 61010-1:2010, 3.1.5] 

3.1.4  
isolation 
function intended to prevent hazardous electric energy from appearing, for reasons of safety, 
in an electrical installation, or in a discrete section of the electrical installation, by separating 
the electrical installation or section of it from every source of electric energy  

[SOURCE: IEC 60050-826:2004, 826-17-01, modified – “to make dead” replaced by “to 
prevent hazardous electric energy from appearing “ and “all or a discrete section of the 
electrical installation” replaced by “in an electrical installation, or in a discrete section of the 
electrical installation”] 

3.2 Parts and accessories 

3.2.1  
protective barrier 
electrically protective barrier 
part providing protection against direct contact from any usual direction of access  

Note 1 to entry: Depending on its construction, a protective barrier can be called a casing, cover, screen, door, 
guard, etc. 

A protective barrier can act alone; it is then only effective when it is in place. A protective barrier can also act in 
conjunction with an interlocking device with or without guard locking; in this case, protection is ensured whatever 
the position of the protective barrier. 

[SOURCE: IEC 60050-195:1998, 195-06-15] 

3.2.2  
restricted access area 
area accessible only to electrically skilled persons and electrically instructed persons with the 
proper authorization and knowledge of any safety hazards 

Note 1 to entry: These areas include closed switch plants, distribution plants, switchgear cells, transformer cells, 
distribution systems in metal-sheet enclosures or in other closed installations. 

[SOURCE: IEC 60255-27:2013, 3.56, IEC 60550:1998, 195-04-04, modified – "and knowledge 
of any safety hazards" and a Note have been added] 

3.2.3  
base 
back of the meter by which it is generally fixed and to which are attached the measuring 
element, the terminals or the terminal block, and the cover. For a flush-mounted meter, the 
meter base may include the sides of the case 

[SOURCE: IEC 62052-11:2003, 3.3.3] 

3.2.4  
cover 
enclosure on the front of the meter, made either wholly of transparent material or opaque 
material provided with window(s) through which the operation indicator (if fitted) and the 
display can be read 

[SOURCE: IEC 62052-11:2003, 3.3.4] 
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3.2.5  
case 
comprises the base and the cover. When the case is closed, it provides protection against 
certain external influences and, in any direction, protection against direct contact and spread 
of fire 

[SOURCE: IEC 62052-11:2003, 3.3.5, modified – second sentence added to align with the 
term “enclosure” defined in IEC 61010-1:2010] 

3.2.6  
terminal cover 
cover which covers the meter terminals and, generally, the ends of the external wires or 
cables connected to the terminals. When the meter is mounted in its normal working position 
and when the terminal cover is in place, it provides protection in any direction against direct 
contact (together with the case) 

[SOURCE: IEC 62052-11:2003, 3.3.9, modified – second sentence added] 

3.2.7  
terminal 
conductive part of a device, electric circuit or electric network, provided for connecting that 
device, electric circuit or electric network to one or more external conductors 

[SOURCE: IEC 60050-151:2001, 151-12-12, modified – Note which is not relevant in the 
context of this standard omitted] 

3.2.8  
protective conductor terminal 
terminal which is bonded to conductive parts of an equipment for safety purposes and is 
intended to be connected to an external protective earthing system  

[SOURCE: IEC 61010-1:2010, 3.2.3] 

3.2.9  
reference earth 
part of the Earth considered as conductive, the electric potential of which is conventionally 
taken as zero, being outside the zone of influence of any earthing arrangement 

Note 1 to entry: The concept "Earth" means the planet and all its physical matter. 

[SOURCE: IEC 60050-195:1998, 195-01-01] 

3.2.10  
earth 
local earth 
part of the Earth which is in electric contact with an earth electrode and the electric potential 
of which is not necessarily equal to zero 

[SOURCE: IEC 60050-195:1998, 195-01-03] 

3.2.11  
indoor meter 
meter intended for operation under normal climatic conditions in a building or in a meter 
cabinet 

3.2.12  
outdoor meter 
meter intended for operation under extended climatic conditions 
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3.2.13  
ventilated, adj 
designed with a means to permit circulation of air sufficiently to remove an excess of heat, 
fumes, or vapours  

[SOURCE: IEC 60050-151:2001, 151-16-37] 

3.2.14  
meter cabinet 
enclosure for housing metering equipment and affording protection suitable for the intended 
application 

Note 1 to entry: It may be fixed on a wall, built in a wall recess or it may be free-standing and self-supporting. It 
may also accommodate elements of the electrical installation, like fuses, circuit breakers, residual current devices. 

3.2.15  
specified matching socket 
base with jaws which accepts and connects to socket-mounted metering equipment 

Note 1 to entry: This includes terminals for connection to the supply and load circuits; also appropriate secure 
fixing and sealing arrangements. 

Note 2 to entry: This term only relates to metering equipment designed as a socket-mounted unit. 

Note 3 to entry: The metering equipment is capable of meeting the relevant type testing requirements when it is 
properly installed in any specified matching socket. 

[SOURCE: IEC 62055-31:2005, 3.1.9, modified – additional information is given in the Notes] 

3.2.16  
packaging 
products used for the containment, protection, handling, delivery and preservation of the 
meter from the producer to the user or consumer 

3.3 Quantities 

3.3.1  
rated value 
value of a quantity used for specification purposes, established for a specified set of operating 
conditions of a component, device, equipment, or system 

[SOURCE: IEC 60050-151:2001, 151-16-08] 

3.3.2  
rating 
set of rated values and operating conditions 

[SOURCE: IEC 60050-151:2001, 151-16-11] 

3.3.3  
operating range 
range for which the equipment under specified conditions is able to perform its intended 
function(s) according to the specified requirements 

[SOURCE: IEC 60050-447:2010, 447-03-16] 

3.3.4  
rated voltage 
value of voltage assigned by the manufacturer, for a specified operating condition of a 
component, device or equipment 
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Note 1 to entry: Equipment may have more than one rated voltage value or may have a rated voltage range. 

[SOURCE: IEC 60255-27:2013, 3.54] 

3.3.5  
ambient air temperature 
the temperature, determined under prescribed conditions, of the air surrounding the complete 
equipment 

Note 1 to entry: For equipment installed inside a meter cabinet, it is the temperature of the air inside the meter 
cabinet. 

Note 2 to entry: The ambient temperature is measured at half the distance from any neighbouring equipment, but 
not more than 300 mm distance from the equipment case, at middle height of the equipment, protected from direct 
heat radiation from the equipment. 

[SOURCE: IEC 60050-441:1984, 441-11-13, modified – definition adapted to metering and 
Note 2 added] 

3.3.6  
rated maximum ambient temperature 
ta 
maximum temperature at which the equipment may be operated continuously  

[SOURCE: IEC 61558-1:2009, 3.5.8, modified – definition adapted to metering and Note 
omitted] 

3.3.7  
working voltage 
highest r.m.s. value of the a.c. or d.c. voltage across any particular insulation which can occur 
when the equipment is supplied at rated voltage 

[SOURCE: IEC 60050-581:2008, 581-21-19] 

3.3.8  
rated impulse voltage 
impulse withstand voltage value assigned by the manufacturer to the equipment or to a part of 
it, characterizing the specified withstand capability of its insulation against transient 
overvoltages  

[SOURCE: IEC 60664-1:2007, 3.9.2] 

3.3.9  
utilization category 
UC 
a combination of specified requirements related to the condition in which a direct connected 
meter with or without supply control switches fulfils its purpose, selected to represent a 
characteristic group of practical applications 

Note 1 to entry: The specified requirements may concern e.g. the values of short circuit current, making 
capacities and breaking capacities (if applicable) and other characteristics, the associated circuits and the relevant 
conditions of use and behaviour.  

Note 2 to entry: The utilization category provides information for the selection of the right meter the 
characteristics of which are properly co-ordinated with the characteristics of the supply side short current 
protection device that protects the meter. 

[SOURCE: IEC 60050-441:1984, 441-17-19, modified – definition adapted to metering and 
Note 2 added] 
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3.3.10  
maximum current 
Imax 
highest value of current the meter can carry continuously and remain safe, and at which it 
purports to meet the accuracy requirements of the relevant standard 

Note 1 to entry: The term “current” indicates r.m.s. values unless otherwise specified. 

[SOURCE: IEC 62052-11:2003, 3.5.2, modified – to cover both the the safety and the 
accuracy aspect] 

3.3.11  
maximum overload current 
Iovl 
highest value of current, which is not caused by a short circuit, that a direct connected meter 
can carry for a limited duration and remain safe 

Note 1 to entry: The term “current” indicates r.m.s. values unless otherwise specified. 

Note 2 to entry: The value is at least equal to the maximum current and it is subject to agreement between the 
manufacturer and the purchaser taking into account the characteristics of the overcurrent protection elements used 
in the installation for which the metering equipment is intended and other installation conditions. 

Note 3 to entry: This current is not a rating and is not mandatorily marked on the equipment. 

3.4 Tests 

3.4.1  
type test 
test of one or more samples of equipment (or parts of equipment) made to a particular design 
to show that the design and construction meet one or more requirements of this standard 

Note 1 to entry: This is an amplification of the IEC 60050-151:2001, 151-16-16 definition to cover design as well 
as construction. 

[SOURCE: IEC 61010-1:2010, 3.4.1] 

3.4.2  
routine test 
conformity test made on each individual item during or after manufacture 

[SOURCE: IEC 60050-151:2001, 151-16-17] 

3.5 Safety terms 

3.5.1  
accessible part 
part which can be touched by means of the standard test finger or test pin 

[SOURCE: IEC 60050-442:1998, 442-01-15, modified – to allow using either a test finger or a 
test pin as appropriate] 

3.5.2  
hazard 
potential source of harm  

[SOURCE: IEC 61010-1:2010, 3.5.2] 

3.5.3  
hazardous live 
capable of rendering an electric shock or electric burn 
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[SOURCE: IEC 61010-1:2010, 3.5.3] 

3.5.4  
current circuit 
internal connections of the meter and part of the measuring element through which flows the 
current of the circuit to which the meter is connected 

[SOURCE: IEC 62052-11:2003, 3.2.6] 

3.5.5  
voltage circuit 
internal connections of the meter and part of the measuring element supplied with the voltage 
of the circuit to which the meter is connected 

Note 1 to entry: In the case of static meters, the electronic circuits are generally supplied from the voltage 
circuits. See also 3.5.9. 

[SOURCE: IEC 62052-11:2003, 3.2.7, modified – additional information on supplying the 
electronic circuits moved to the Note] 

3.5.6  
mains 
electrical network supplying the premises 

3.5.7  
mains-circuit 
electrical circuit which is conductively connected to and energized directly from the mains 

Note 1 to entry: Voltage circuits intended to be connected to the secondary side of measuring voltage 
transformers are classed also as mains-circuits. 

3.5.8  
non-mains-circuit 
electrical circuit not energized directly from the mains 

Note 1 to entry:  This circuit may be isolated by a transformer or supplied by a battery. 

Note 2 to entry: Whereas IEC 61010-1:2010 uses the terms “primary circuit” and “secondary circuit”, in this 
standard the terms “mains circuit” and “non-mains circuit’ are used, to avoid confusion with primary and secondary 
circuits of instrument transformers used with transformer operated meters. 

[SOURCE: IEC 62477-1:2012, 3.26, modified – additional information is given in the Notes] 

3.5.9  
auxiliary supply 
a.c. or d.c. electrical power supply, other than the measurand, provided via dedicated 
terminals 

Note 1 to entry: Provision of an auxiliary power supply may be necessary if the voltage circuits may become de-
energized for extended periods, and some functions of the meter shall be nevertheless maintained. Such situations 
often occur with measuring voltage transformer operated meters in substations. 

[SOURCE: IEC 60688:2012, 3.1.4, modified – definition adapted to metering and Note added] 

3.5.10  
auxiliary device 
device in the meter intended to perform a particular function additional to the basic metrology 
function 

Note 1 to entry: Examples are: clock, tariff / load / supply control switch, impulse input / output, data exchange 
unit. 
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Note 2 to entry: An auxiliary device may be internal or external to a meter. 

3.5.11  
auxiliary circuit 
circuit other than the voltage measurement, current measurement and auxiliary supply circuits 
intended to be connected to (an) external device(s) 

[SOURCE: IEC 62052-11:2003, 3.2.8, modified – to reflect changes in technology] 

3.5.12  
protective impedance 
component or assembly of components whose impedance, construction and reliability are 
suitable to provide protection against electric shock 

[SOURCE: IEC 61010-1:2010, 3.5.6] 

3.5.13  
protective bonding 
electrical connection of accessible conductive parts or of protective screening to provide 
electrical continuity to the means of connection of an external protective conductor 

[SOURCE: IEC 61010-1:2010, 3.5.7] 

3.5.14  
normal use 
operation, including stand-by, according to the instructions for use or for the obvious intended 
purpose 

[SOURCE: IEC 61010-1:2010, 3.5.8] 

3.5.15  
normal condition 
condition in which all means of protection against hazards are intact 

[SOURCE: IEC Guide 104:2010, 3.7, modified – “against hazards” added] 

3.5.16  
single fault condition 
condition in which there is a fault of a single protection (but not a reinforced protection) or of a 
single component or a device 

Note 1 to entry: If a single fault condition results unavoidably in one or more other fault conditions, all the failures 
are considered as one single fault condition. 

[SOURCE: IEC Guide 104:2010, 3.8, modified – wording of Note 1 amended, “unavoidably” 
added] 

3.5.17  
direct contact 
electric contact of persons or animals with live parts 

[SOURCE: IEC 60050-195:1998, 195-06-03] 

3.5.18  
indirect contact 
electric contact of persons or animals with exposed-conductive-parts which have become live 
under fault conditions  
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[SOURCE: IEC 60050-195:1998, 195-06-04] 

3.5.19  
user 
person, other than a service person, installer or operator 

[SOURCE: IEC 60950-1:2005, 1.2.13.6, modified – to include installer and operator] 

3.5.20  
service person 
person having appropriate technical training and experience necessary to be aware of 
hazards to which they may be exposed in performing a task and of measures to minimize the 
risks for themselves or other persons  

[SOURCE: IEC 60950-1:2005, 1.2.13.5] 

3.5.21  
installer 
service person responsible for the installation of metering equipment and, when applicable, 
the provision of necessary safety related information to the user 

3.5.22  
operator 
service person responsible for operation and maintenance of metering equipment and, when 
applicable, the provision of necessary safety related information to the user 

3.5.23  
reasonably foreseeable misuse 
use of a product in a way not intended by its provider but which may result from readily 
predictable human behaviour 

Note 1 to entry: Fraudulent attempts are not considered as foreseeable misuse. 

[SOURCE: IEC 61010-1:2010, 3.5.14, modified – additional information in the Note added] 

3.5.24  
risk 
combination of the probability of the occurrence of harm and the severity of that harm 

[SOURCE: IEC 61010-1:2010, 3.5.15] 

3.5.25  
tolerable risk 
level of risk that is accepted in a given context based on the current values of society 

[SOURCE: ISO/IEC Guide 51:2014, 3.15] 

3.5.26  
overvoltage category 
numeral defining a transient overvoltage condition 

Note 1 to entry: IEC 60664-1:2007 specifies overvoltage categories I, II, III and IV. 

Note 2 to entry: The term ‘overvoltage category’ is synonymous with the term ‘impulse withstand voltage’ used in 
IEC 60364-4-44:2007, 443. 

[SOURCE: IEC 60664-1:2007, 3.10, modified – Note 1 references IEC 60664-1:2007] 
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3.5.27  
transient overvoltage 
short-duration overvoltage 

Note 1 to entry: Transient overvoltages may be immediately followed by temporary overvoltages. In such cases, 
the two overvoltages are considered as separate events. 

Note 2 to entry: IEC 60071-1 defines three types of transient overvoltages, namely slow-front overvoltages, fast-
front overvoltages and very fast-front overvoltages according to their time to peak, tail or total duration, and 
possible superimposed oscillations. 

Note 3 to entry:  The duration does not exceed a few milliseconds. 

Note 4 to entry:  The form of the transient overvoltage may be oscillatory or non-oscillatory, but is usually highly 
damped. 

[SOURCE: IEC 60050-604:1987, 604-03-13, modified – additional information moved to 
Notes] 

3.5.28  
temporary overvoltage 
overvoltage of relatively long duration 

Note 1 to entry: The overvoltage is undamped or weakly damped.  Though normally at the power frequency, in 
some cases its frequency may be several times smaller or higher than power-frequency. 

[SOURCE: IEC 60050-604:1987. 604-03-12, modified – to cover overvoltages with power 
frequency or with other frequencies] 

3.6 Insulation 

3.6.1  
electric insulation 
part of an electrotechnical product which separates conducting parts at different electrical 
potentials during operation or insulates such parts from the surroundings 

[SOURCE: IEC 60050-212:2010, 212-11-07] 

3.6.2  
functional insulation 
insulation between conductive parts, necessary for the proper functioning of the equipment 

[SOURCE: IEC 60050-195:1998, 195-02-41] 

3.6.3  
basic insulation 
insulation of hazardous-live-parts which provides basic protection 

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes. 

[SOURCE: IEC 60050-195:1998, 195-06-06] 

3.6.4  
supplementary insulation 
independent insulation applied in addition to basic insulation in order to provide protection 
against electric shock in the event of a failure of basic insulation 

[SOURCE: IEC 61010-1:2010, 3.6.2, IEC 60050-195:1998, 195-06-07, modified – as in 
IEC 61010-1] 
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3.6.5  
double insulation 
insulation comprising both basic insulation and supplementary insulation 

[SOURCE: IEC 60050-195:1998, 195-06-08] 

3.6.6  
reinforced insulation 
insulation which provides protection against electric shock not less than that provided by 
double insulation 

Note 1 to entry: Reinforced insulation may be composed of several layers, which cannot be tested singly as 
supplementary insulation or basic insulation. 

[SOURCE: IEC 61010-1:2010, 3.6.4, IEC 60050-195:1998, 195-06-09, modified – as in 
IEC 61010-1] 

3.6.7  
class I equipment 
protective class I equipment 
equipment with basic insulation as provision for basic protection against electric shock and 
protective bonding as provision for fault protection, such that conductive parts on the outside 
of the equipment case cannot become live in the event of a failure of the basic insulation 

[SOURCE: IEC 60255-27:2013, 3.7] 

3.6.8  
class II equipment 
protective class II equipment 
equipment with: 

• basic insulation as provision for basic protection against electric shock, and 

• supplementary insulation as provision for fault protection; or 

• in which basic protection and fault protection are provided by reinforced insulation 

Note 1 to entry:  There should be no provision for a protective conductor or reliance upon installation conditions 
for safety purposes. It is, however, possible to connect an earth conductor to Class II equipment for functional (for 
example, EMC) purposes. 

[SOURCE: IEC 60255-27:2013,3.8, IEC 60050:2008, 851.15.11, modified – The phrase 
"against electrical shock" and a note to entry have been added while the reference to 
IEC 61140:2001, 7.3 has been omitted] 

3.6.9  
pollution 
addition of foreign matter, solid, liquid or gaseous that can produce a permanent reduction of 
dielectric strength or surface resistivity of the insulation 

Note 1 to entry: Ionized gases of a temporary nature are not considered as to be a pollution. 

[SOURCE: IEC 60050-442:1998, 442-01-28] 

3.6.10  
pollution degree 
numeral characterizing the expected pollution of the micro-environment 

[SOURCE: IEC 60050-581:2008, 581-21-07] 
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3.6.11  
pollution degree 1 
no pollution or only dry, non-conductive pollution occurs, which has no influence 

[SOURCE: IEC 61010-1:2010, 3.6.7] 

3.6.12  
pollution degree 2 
only non-conductive pollution occurs except that occasionally a temporary conductivity caused 
by condensation is expected  

[SOURCE: IEC 61010-1:2010, 3.6.8] 

3.6.13  
pollution degree 3 
conductive pollution occurs, or dry, non-conductive pollution occurs which becomes 
conductive due to condensation which is expected 

Note 1 to entry: In such conditions, equipment is normally protected against exposure to direct sunlight, 
precipitation, and full wind pressure, but neither temperature nor humidity is controlled. 

[SOURCE: IEC 61010-1:2010, 3.6.9] 

3.6.14  
micro-environment 
immediate environment of the insulation which particularly influences the dimensioning of the 
creepage distances 

[SOURCE: IEC 60050-851:2008, 851-15-16] 

3.6.15  
clearance 
distance between two conductive parts along a string stretched the shortest way between 
these conductive parts 

[SOURCE: IEC 60050-441:1984, 441-17-31] 

3.6.16  
creepage distance 
shortest distance along the surface of a solid insulating material between two conductive 
parts 

[SOURCE: IEC 60050-151:2001, 151-15-50] 

3.6.17  
solid insulation 
solid insulating material interposed between two conductive parts 

[SOURCE: IEC 60664-1:2007, 3.4] 

3.6.18  
disruptive discharge 
failure of insulation under electric stress, in which the discharge completely bridges the 
insulation under test, reducing the voltage between electrodes to practically zero 

Note 1 to entry: Non-sustained disruptive discharge in which the test object is momentarily bridged by a spark or 
arc may occur. During these events the voltage across the test object is momentarily reduced to zero or to a very 
small value. Depending on the characteristics of the test circuit and the test object, a recovery of dielectric strength 
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may occur and may even allow the test voltage to reach a higher value. Such an event should be interpreted as a 
disruptive discharge. 

Note 2 to entry: A disruptive discharge in a solid dielectric produces permanent loss of dielectric strength; in a 
liquid or gaseous dielectric the loss may be only temporary. 

[SOURCE: IEC 60060-1:2010, 3.1.1] 

3.6.19  
sparkover 
disruptive discharge that occurs in a gaseous or liquid dielectric 

[SOURCE: IEC 60060-1:2010, 3.1.2] 

3.6.20  
flashover 
disruptive discharge that occurs over the surface of a dielectric in a gaseous or liquid 
dielectric  

[SOURCE: IEC 60060-1:2010, 3.1.3] 

3.6.21  
puncture 
disruptive discharge that occurs through a solid dielectric  

[SOURCE: IEC 60060-1:2010, 3.1.4] 

3.6.22  
extra-low-voltage 
ELV  
voltage not exceeding the relevant voltage limit of band I specified in IEC 60449 

Note 1 to entry: For the purposes of this standard, the ELV values are specified in 6.3. 

[SOURCE: IEC 60050-826:2004, 826-12-30] 

3.6.23  
SELV system 
electric system in which the voltage cannot exceed the value of extra-low voltage: 

• under normal conditions; and 

• under single-fault conditions, including earth faults in other circuits 

Note 1 to entry:  SELV is the abbreviation for safety extra low voltage. 

[SOURCE: IEC 60050-826:2004, 826-12-31] 

3.6.24  
PELV system 
electric system in which the voltage cannot exceed the value of extra-low voltage: 

• under normal conditions, and 

• under single-fault conditions, except earth faults in other circuits 

Note 1 to entry:  PELV is the abbreviation for protective extra low voltage. 

[SOURCE: IEC 60050-826:2004, 826-12-32] 

Full document details: BS EN 62052-31:2016

https://doi.org/10.3403/BSEN62052?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30200685?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30200685?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30200685?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
https://doi.org/10.3403/30200685?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/bs-en-62052-31-2016
http://www.avadocuments.com/doc/bs-en-62052-31-2016


IEC 62052-31:2015 © IEC 2015 – 29 – 

3.7 Terms related to switches of metering equipment 

3.7.1  
switch 
mechanical switch 
mechanical switching device capable of making, carrying and breaking currents under normal 
circuit conditions which may include specified operating overload conditions and also carrying 
for a specified time currents under specified abnormal circuit conditions such as those of short 
circuit 

Note 1 to entry: A switch may be capable of making but not breaking short-circuit currents. 

[SOURCE: IEC 60050-441:1984, 441-14-10] 

3.7.2  
supply control switch 
SCS 
switch intended to control the supply to the premises 

Note 1 to entry: It comprises the contacts and the parts operating the contacts, and it may include a means for 
manual operation.  

Note 2 to entry: The supply control switch should not be confused with the supply side protection device that 
disconnects the supply in the case of an overcurrent fault. 

3.7.3  
load control switch 
LCS 
switch intended to control loads within the premises 

Note 1 to entry: It comprises the contacts and the parts operating the contacts.  

3.7.4  
auxiliary control switch 
switch intended to control auxiliary devices 

Note 1 to entry: It comprises the contacts or their electronic equivalent and the parts operating the contacts. 

[SOURCE: IEC 62052-21:2004, 3.5.3 and 3.5.4, merged and modified – to make the definition 
more general and to provide additional information in the Note] 

3.7.5  
maximum total current 
Itot 
r.m.s. value of the total current that all the switches of a stand-alone tariff- or load-control 
equipment can carry continuously at the same time under specified conditions  

[SOURCE: IEC 62052-21:2004, 3.5.8, modified – “r.m.s” and “stand alone” added] 

3.7.6  
short-circuit current 
over-current resulting from a short circuit due to a fault or an incorrect connection in an 
electric circuit  

[SOURCE: IEC 60050-441:1984, 441-11-07] 

3.7.7  
prospective current <of a circuit with or without a switching device> 
current that would flow in the circuit if it was replaced by a conductor of negligible impedance 
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[SOURCE: IEC 60050-441:1984, 441-17-01, modified – Note removed] 

3.7.8  
breaking current <of a switching device or a fuse> 
current in a pole of a switching device or in a fuse at the instant of initiation of the arc during a 
breaking process 

[SOURCE: IEC 60050-441:1984, 441-17-07] 

3.7.9  
breaking capacity <of a switching device or a fuse> 
value of prospective current that a switching device or a fuse is capable of breaking at a 
stated voltage under prescribed conditions of use and behaviour 

[SOURCE: IEC 60050-441:1984, 441-17-08, modified – Notes removed] 

3.7.10  
making capacity <of a switching device or a fuse> 
value of prospective current that a switching device is capable of making at a stated voltage 
under prescribed conditions of use and behaviour 

[SOURCE: IEC 60050-441:1984, 441-17-09, modified – Note removed] 

3.7.11  
short-circuit making capacity 
making capacity for which the prescribed conditions include a short circuit at the terminals of 
the switching device 

[SOURCE: IEC 60050-441:1984, 441-17-10] 

3.7.12  
short-time withstand current 
current that a circuit or a switching device in the closed position can carry during a specified 
short time under prescribed conditions of use and behaviour 

[SOURCE: IEC 60050-441:1984, 441-17-17] 

3.7.13  
fused short-circuit current 
conditional short-circuit current when the current limiting device is a fuse  

[SOURCE: IEC 60050-441:1984, 441-17-21] 

3.7.14  
minimum switched current 
smallest current that a switch is able to make, carry and break at the rated breaking voltage 
and under prescribed conditions  

[SOURCE: IEC 62055-31:2005, 3.5.1, modified – payment meter” replaced by “switch”] 

3.7.15  
trip-free mechanical switching device 
mechanical switching device, the moving contacts of which return to and remain in the open 
position when the opening (i.e. tripping) operation is initiated after the initiation of the closing 
operation, even if the closing command is maintained  
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Note 1 to entry: To ensure proper breaking of the current which may have been established, it may be necessary 
that the contacts momentarily reach the closed position. 

Note 2 to entry: The wording of IEC 60050-441:1984, 441-16-31 has been completed by adding "(i.e. tripping)" 
since the opening operation of a trip-free mechanical switching device is automatically controlled. 

[SOURCE: IEC 60947-1:2007, 2.4.23] 

4 Tests 

4.1 General 

NOTE This subclause is based IEC 61010-1:2010, 4.1. 

Tests in this standard are type tests to be carried out on samples of equipment or parts. Their 
only purpose is to check that the design and construction ensure conformity with this 
standard. 

Annex I specifies routine tests to be performed by manufacturers on equipment which has 
both hazardous live parts and accessible conductive parts. 

The equipment shall at least meet the requirements of this standard. It is permissible to 
exceed the requirements. If, in this standard, a lower limit is specified for a conformity value, 
then the equipment may demonstrate a larger value. If an upper limit is specified for a 
conformity value, the equipment may demonstrate a lower value. 

Tests on sub-assemblies that meet the requirements of the relevant standards specified in 
this standard, and are used in accordance with them, need not be repeated. However, sub-
assemblies are exposed to the tests when fitted in the equipment. The complete equipment 
with the sub-assemblies fitted shall pass the tests. 

See also Clause 13. 

Conformity with the requirements of this standard is checked by carrying out all applicable 
tests, except that a test may be omitted if examination of the equipment and design 
documentation demonstrates conclusively that the equipment would pass the test. Tests are 
carried out under both reference test conditions (see 4.3) and fault conditions (see 4.4). 

Where conformity statements in this standard require inspection, this may include examination 
of the equipment by measurement, examination of the markings on the equipment, 
examination of the instructions supplied with the equipment, examination of the data sheets of 
the materials or components from which the equipment is manufactured, etc. In each case, 
the inspection will either demonstrate that the equipment meets the applicable requirements 
of the clause, or will indicate that further testing is required. 

If, when carrying out a conformity test, there is any uncertainty about the exact value of an 
applied or measured quantity (for example, voltage) due to the tolerance: 

a) the manufacturer should ensure that at least the specified test value is applied; 
b) the test house should ensure that no more than the specified test value is applied. 

4.2 Type test – sequence of tests 

NOTE This subclause reproduces IEC 61010-1:2010, 4.2. 

The sequence of tests is optional unless otherwise specified. The equipment under test shall 
be carefully inspected after each test. If the result of a test causes doubt whether any earlier 
tests would have been passed if the sequence had been reversed, these earlier tests shall be 
repeated. 
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4.3 Reference test conditions 

4.3.1 Atmospheric conditions 

NOTE 1 This subclause is based on IEC 60068-1:2013, but with values taken from IEC 62052-11:2003. 

The standard range of atmospheric conditions for carrying out measurements and tests shall 
be as follows: 

a) ambient temperature: 15 °C to 25 °C; 
In countries with hot climates, the manufacturer and the test laboratory may agree to keep 
the ambient temperature between 20 °C to 30 °C. 

b) relative humidity 45 % to 75 %; 
c) atmospheric pressure of 86 kPa to 106 kPa. 
d) No hoar frost, dew, percolating water, rain, solar radiation, etc. shall be present. 

If the parameters to be measured depend on temperature, pressure and/or humidity and the 
law of dependence is unknown, the atmospheric conditions for carrying out measurements 
and tests shall be as follows: 

e) ambient temperature: 23 °C ± 2 °C; 
f) relative humidity 45 % to 55 %. 

NOTE 2 The values are from IEC 60068-1:2013, 4.2, wide tolerance for temperature and wide range for humidity. 

4.3.2 State of the equipment 

4.3.2.1 General 

NOTE Subclause 4.3.2 is based on IEC 61010-1:2010, 4.3.2, modified as appropriate for metering. 

Unless otherwise specified, each test shall be carried out on the equipment assembled for 
normal use, and under the least favourable combination of the conditions given in 4.3.2.2 to 
4.3.2.10. In case of doubt, tests shall be performed in more than one combination of 
conditions. 

To be able to perform some tests, like testing in single fault condition, verification of 
clearances and creepage distances by measurement, placing thermocouples, checking 
corrosion, a specially prepared specimen may be needed and / or it may be necessary to cut 
a permanently closed specimen open to verify the results. 

4.3.2.2 Position of equipment 

The equipment shall be mounted in its normal working position, including a matching socket 
where applicable and with any ventilation unimpeded. Equipment intended to be built into a 
wall, recess, cabinet, etc., shall be installed as specified in the manufacturer's instructions. 
See also 10.4. 

4.3.2.3 Plug-in modules 

Any plug-in modules that may be used with the equipment under test and / or batteries shall 
be either connected or not connected. 

NOTE Examples for plug-in modules are communication modules provided or recommended by the manufacturer. 

4.3.2.4 Covers and removable parts 

Covers or parts which can be removed without using a tool shall be removed or not removed. 
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4.3.2.5 Connection of the voltage and current circuits 

The equipment shall be connected for its intended purpose, (i.e. together with a specified 
matching socket where applicable), or not connected. 

Unless otherwise specified, the least favourable conditions that may occur in real life 
conditions shall be selected from the following as applicable: 

a) the voltage circuits of meters shall be either energized or not energized. When energized, 
the voltage shall be between 80 % of the lowest reference voltage and 115 % of the 
highest reference voltage. If the permitted tolerance is higher, then the voltage shall be at 
any voltage in the operating range; 

b) in the case of single-phase equipment, the voltage shall be connected with both normal 
and reverse polarity (line and neutral reversed); 

c) in the case of three-phase equipment, one, two, or three phase voltages shall be 
connected. When all three phase voltages are connected, then the voltages shall be 
connected with both normal and reverse phase sequence; 

d) the current circuits shall be loaded with a current up to Imax or not loaded; 

In the case of polyphase equipment, the current circuits shall carry a balanced load. 

NOTE For supply and load control switches, see 4.3.2.6. For auxiliary control switches, see 4.3.2.7. 

e) equipment for tariff and load control shall be either energized or not energized. When 
energized, the voltage shall be between 80 % of the lowest reference voltage and 115 % 
of the highest reference voltage. If the permitted tolerance is higher, then the voltage shall 
be at any voltage in the operating range; 

f) in the case of equipment with a (separate) auxiliary power supply, the auxiliary supply 
voltage shall be connected or not connected. In the case of d.c. or single phase a.c. 
auxiliary power supply, the voltage shall be connected with both normal or reverse polarity 
if this latter is possible; 

g) the frequency shall be any rated frequency. 

4.3.2.6 Supply and load control switches 

Unless otherwise specified, all supply control switches (SCSs) and load control switches 
(LCSs) shall be in the closed position. When a SCS is closed, it shall carry a current equal to 
Imax. When a LCS is closed, it shall carry a current equal to its rated operational current Ie. If 
there are several LCSs present, the total current shall not be more than Itot. 

NOTE 1 Switches may be controlled locally or remotely and they may be operated locally. 

NOTE 2 For testing direct connected meters equipped with SCSs see 6.10.6. For testing load control switches 
see and 6.10.7. 

4.3.2.7 Connection of the auxiliary circuits 

Auxiliary input circuits shall be either connected to any voltage within their rated operating 
voltage range or not connected. 

The rated load impedance of auxiliary output circuits shall be either connected or not 
connected. 

Auxiliary control switches shall be either in the closed or in the open position. When an 
auxiliary control switch is closed, it shall be loaded or not loaded with rated current. 

4.3.2.8 Connection of batteries 

In the case of equipment equipped with a battery, if the means of connection permits reversal, 
the battery shall be connected with both reverse and normal polarity. 
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4.3.2.9 Protective conductor terminals 

Protective conductor terminals, if any, shall be connected to earth. 

4.3.2.10 Physical token carriers 

Payment meters equipped with physical token carrier acceptors may be tested with the token 
carrier (or metallic test token carrier) inserted or not inserted unless explicitly specified for 
particular tests. 

4.3.2.11 Test cables 

NOTE 1 This subclause does not apply to installation, which is generally subject to national wiring regulations. 

NOTE 2 This subclause is based on IEC 60947-1:2007, 8.3.3.3.4. 

Test cables for connecting the current circuits, supply control switches and load control 
switches shall be single core or stranded, suitable insulated cables with cross-sections as 
given in Table 1. The length of the test cables shall be: 

• 1 m for cross-sections up to and including 35 mm2 (or AWG 2); 

• 2 m for cross-sections larger than 35 mm2 (or AWG 2). 

For the terminals of voltage circuits and auxiliary circuits the test cables shall be single core 
or stranded, suitably insulated cables of 1 mm2, unless otherwise specified by the 
manufacturer. 
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Table 1 – Test copper conductors for current and switch terminals 

Range of test current 

A 

Conductor size a, b 

Cross-section Size Equivalent cross-section 

mm2 AWG / kcmil mm2 

(for sizes given  
in AWG / kcmil) 

0 < I ≤ 8 1,0 18 0,82 

8 < I ≤ 12 1,5 16 1,3 

12 < I ≤ 15 2,5 14 2,1 

15 < I ≤ 20 2,5 12 3,3 

20 < I ≤ 25 4,0 10 5,3 

25 < I ≤ 32 6,0 10 5,3 

32 < I ≤ 50 10 8 8,4 

50 < I ≤ 65 16 6 13,3 

65 < I ≤ 85 25 4 21,2 

85 < I ≤ 100 35 3 26,7 

100 < I ≤ 115 35 2 33,6 

115 < I ≤ 130 50 1 42,4 

130 < I ≤ 150 50 0 53,5 

150 < I ≤ 175 70 00 67,4 

175 < I ≤ 200 95 000 85 

200 < I ≤ 225 95 0000 107,2 

225 < I ≤ 250 120 250 kcmil 127 

250 < I ≤ 275 150 300 kcmil 152 

275 < I ≤ 300 185 350 kcmil 177 

300 < I ≤ 350 185 400 kcmil 203 

350 < I ≤ 400 240 500 kcmil 253 

NOTE This table is based on IEC 60947-1:2007, Table 1 and Table 9. 

AWG: American Wire Gauge size. 

Circular mils: The standard unit of a – large – wire’s cross-sectional area. 

kcmil: thousand circular mils. 
a  For convenience of testing and with the manufacturer’s consent, smaller conductors than those given for a 

stated test current may be used. 
b  Either of the two conductors specified for a given test current range may be used. 

 

Unless otherwise specified by the manufacturer, stranded cables shall be terminated by fitting 
cable end ferrules and they shall be correctly crimped with an appropriate crimping tool. All 
contact surfaces shall be free of oxide layers. 

NOTE 3 See DIN 46228-1:1992-08 Aderendhülsen; Rohrform ohne Kunststoffhülse. English title: Tubular end-
sleeves without plastic sleeve. 

Terminal screws, where used, shall be tightened according to the manufacturer’s instructions. 

4.3.2.12 Information on tests 

NOTE 1 The following is based on IEC 60255-27:2013, 10.4. 
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