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Part 2: Measuring systems 

 
FOREWORD 

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

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

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

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

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

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

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

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

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

This redline version of the official IEC Standard allows the user to identify the changes 
made to the previous edition IEC 60060-2:2010. A vertical bar appears in the margin 
wherever a change has been made. Additions are in green text, deletions are in 
strikethrough red text. 

 

  

https://patents.iec.ch/
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IEC 60060-2 has been prepared by IEC technical committee 42: High-voltage and high current 
test techniques. It is an International Standard. 

This fourth edition cancels and replaces the third edition published in 2010. This edition 
constitutes a technical revision. 

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

a) The general layout and text has been updated and improved to make the standard easier to 
use. 

b) This document has been revised to align it with the fourth edition of IEC 60060-1. 
c) The treatment of measurement uncertainty estimation has been expanded. 
d) This document is now applicable to measuring systems used in testing at all standard 

insulation levels specified in IEC 60071-1. 
e) The measurement uncertainty requirement for the front time of the standard lighting impulse 

voltage has been changed from 10 % to 15 %, for testing at all standard insulation levels 
specified in IEC 60071-1. 

f) The parameter "time-to-peak" of the switching impulse defined in the third edition of 
IEC 60060-1:2010 has been replaced by "front time" in the fourth edition of IEC 60060-1. 
Necessary changes have been made in this document to accommodate this change in 
IEC 60060-1. 

g) Clause 10, Measurement of combined voltages and Clause 11, Measurement of composite 
voltages have been added. 

h) Clause B.1 has been significantly revised to align more closely with the provisions of 
Clause 5, including using the same nomenclature. 

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

Draft Report on voting 

42/443/FDIS 42/447/RVD 

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

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60060 series, published under the general title High-voltage test 
techniques, can be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, or 

• revised. 

  

https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
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HIGH-VOLTAGE TEST TECHNIQUES –  
 

Part 2: Measuring systems 
 
 
 

1 Scope 

This part of IEC 60060 is applicable to complete measuring systems and to their components, 
used for the measurement of high voltages during laboratory and factory tests with direct 
voltage, alternating voltage and lightning and switching impulse voltages and combined and 
composite voltages as specified in IEC 60060-1. For measurements during on-site tests, see 
IEC 60060-3. 

The limits on uncertainties of measurements stated in this document apply to test levels stated 
in IEC 60071-1:2006. The principles of this document apply also to higher levels but the 
uncertainty may can be greater. 

This document: 

• defines the terms used; 

• describes methods to estimate the uncertainties of high-voltage measurements; 

• states the requirements that apply to measuring systems shall meet; 

• describes the methods for approving a measuring system and checking its components; 

• describes the procedures by which the user shall show demonstrates that a measuring 
system meets the requirements of this document, including the limits set for the uncertainty 
of measurement. 

2 Normative references 

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

IEC 60052, Voltage measurement by means of standard air gaps 

IEC 60060-1, High-voltage test techniques – Part 1: General definitions terminology and test 
requirements 

IEC 61083 (all parts), Instruments and software used for measurements in high-voltage and 
high-current tests 

IEC 61083-1, Instruments and software used for measurements in high-voltage impulse and 
high-current tests – Part 1: Requirements for instruments for impulse tests 

IEC 61083-2, Digital recorders for measurement in high-voltage impulse tests – Part 2: 
Evaluation of software used for the determination of the parameters of impulse waveforms 
Instruments and software used for measurement in high-voltage and high-current tests – Part 
2: Requirements for software for tests with impulse voltages and currents 

ISO/IEC Guide 98-3:2008, Uncertainty of measurement – Part 3: Guide to the expression of 
uncertainty in measurement (GUM: 1995) 
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NOTE Further related standards, guides, etc. on subjects included in this International Standard are given in the 
bibliography. 

3 Terms and definitions 

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

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

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

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

3.1 Measuring systems 

3.1.1  
measuring system 
complete set of devices suitable for performing a high-voltage measurement; software, used to 
obtain or calculate measuring results, also forms a part of the measuring system 

Note 1 to entry: A measuring system usually comprises the following components: 

–  a converting device with the leads required for connecting this device to the test object or into the circuit and the 
connections to earth; 

–  a transmission system connecting the output terminals of the converting device to the measuring instruments with 
its attenuating, terminating and adapting impedances or networks; 

–  a measuring instrument together with any connection to the power supply. Measuring systems which comprise 
only some of the above components or which are based on non-conventional principles are acceptable if they 
meet the uncertainty requirements specified in this document; 

–  and in some cases the measuring system can include software to calculate the measurand.  

Note 2 to entry: The environment in which a measuring system functions, its clearances to live and earthed 
structures and the presence of electric or magnetic fields may can significantly affect the measurement result and its 
uncertainty. 

3.1.2  
record of performance 
detailed record, established and maintained by the user, describing the measuring system and 
containing evidence that the requirements given in this document have been met 

Note 1 to entry: This evidence includes the results of the initial performance test and the schedule and results of 
each subsequent performance test and performance check. 

3.1.3  
approved measuring system 
measuring system that is shown to comply with one or more of the sets of requirements set out 
in IEC 60060-2 

3.1.4  
reference measuring system 
measuring system with its calibration traceable to conducted in conformity with relevant national 
and/or international standards of measurement, and having sufficient accuracy and stability for 
use in the approval of other systems by making simultaneous comparative measurements with 
specific types of waveform and ranges of voltage 

Note 1 to entry: A reference measuring system (maintained in accordance with the requirements of this document) 
may can be used as an approved measuring system but the converse is not true. 

https://www.electropedia.org/
https://www.iso.org/obp
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HIGH-VOLTAGE TEST TECHNIQUES –  
 

Part 2: Measuring systems 
 
 
 

1 Scope 

This part of IEC 60060 is applicable to complete measuring systems and to their components, 
used for the measurement of high voltages during laboratory and factory tests with direct 
voltage, alternating voltage and lightning and switching impulse voltages and combined and 
composite voltages as specified in IEC 60060-1. For measurements during on-site tests, see 
IEC 60060-3. 

The limits on uncertainties of measurements stated in this document apply to test levels stated 
in IEC 60071-1. The principles of this document apply also to higher levels but the uncertainty 
can be greater. 

This document: 

• defines the terms used; 

• describes methods to estimate the uncertainties of high-voltage measurements; 

• states the requirements that apply to measuring systems; 

• describes the methods for approving a measuring system and checking its components; 

• describes the procedures by which the user demonstrates that a measuring system meets 
the requirements of this document, including the limits set for the uncertainty of 
measurement. 

2 Normative references 

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

IEC 60052, Voltage measurement by means of standard air gaps 

IEC 60060-1, High-voltage test techniques – Part 1: General terminology and test requirements 

IEC 61083 (all parts), Instruments and software used for measurements in high-voltage and 
high-current tests 

IEC 61083-1, Instruments and software used for measurements in high-voltage and high-
current tests – Part 1: Requirements for instruments for impulse tests 

IEC 61083-2, Instruments and software used for measurement in high-voltage and high-current 
tests – Part 2: Requirements for software for tests with impulse voltages and currents 

ISO/IEC Guide 98-3:2008, Uncertainty of measurement – Part 3: Guide to the expression of 
uncertainty in measurement (GUM: 1995) 
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b) Le présent document a été révisé afin de s'aligner sur la quatrième édition de l'IEC 60060-1. 
c) Le traitement de l'estimation de l'incertitude de mesure a été élargi. 
d) Le présent document s'applique désormais aux systèmes de mesure utilisés pour les essais 

à tous les niveaux d'isolement normalisés spécifiés dans l'IEC 60071-1. 
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TECHNIQUES DES ESSAIS À HAUTE TENSION –  
 

Partie 2: Systèmes de mesure 
 
 
 

1 Domaine d'application 

La présente partie de l'IEC 60060 s'applique aux systèmes de mesure complets et à leurs 
constituants lorsqu'ils sont utilisés pour le mesurage de hautes tensions réalisé lors d'essais 
en laboratoire et en usine en tension continue, tension alternative, tensions de choc de foudre 
et tensions de choc de manœuvre, et tensions combinées et composites, comme cela est 
spécifié dans l'IEC 60060-1. Pour les mesurages réalisés lors d'essais sur site, voir 
l'IEC 60060-3. 

Les limites d'incertitudes de mesure établies dans le présent document s'appliquent aux 
niveaux d'essais définis dans l'IEC 60071-1. Les principes fournis dans le présent document 
s'appliquent aussi à des niveaux plus élevés, mais l'incertitude peut alors être plus élevée. 

Le présent document: 

• définit les termes utilisés; 

• décrit des méthodes pour estimer les incertitudes des mesures à haute tension; 

• détermine les exigences qui s'appliquent aux systèmes de mesure; 

• décrit les méthodes à utiliser pour qualifier un système de mesure et pour en contrôler les 
différents constituants; 

• décrit les procédures par lesquelles l'utilisateur démontre qu'un système de mesure satisfait 
aux exigences du présent document, y compris les limites fixées pour l'incertitude de 
mesure. 

2 Références normatives 

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu, des 
exigences du présent document. Pour les références datées, seule l'édition citée s'applique. 
Pour les références non datées, la dernière édition du document de référence s'applique 
(y compris les éventuels amendements). 

IEC 60052, Mesure de tension au moyen des éclateurs à sphères normalisés 

IEC 60060-1, Techniques des essais à haute tension – Partie 1: Terminologie générale et 
exigences d'essai 

IEC 61083 (toutes les parties), Appareils et logiciels utilisés pour les mesurages pendant les 
essais à tension et à courant élevés 

IEC 61083-1, Appareils et logiciels utilisés pour les mesurages pendant les essais à tension et 
courant élevés – Partie 1: Exigences pour les appareils utilisés pour les essais de choc 

IEC 61083-2, Appareils et logiciels utilisés pour les mesures pendant les essais à haute tension 
et haute intensité – Partie 2: Exigences pour le logiciel pour les essais avec des tensions et 
des courants de choc 

Guide 98-3:2008 de l'ISO/IEC, Incertitude de mesure – Partie 3: Guide pour l'expression de 
l'incertitude de mesure (GUM: 1995) 




