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Instrument transformers - 
Part 21: Uncertainty evaluation in the accuracy test of instrument 

transformers 
 

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. 

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO 
member bodies). The work of preparing International Standards is normally carried out through ISO technical 
committees. Each member body interested in a subject for which a technical committee has been established has 
the right to be represented on that committee. International organizations, governmental and non-governmental, in 
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

IEEE Standards documents are developed within IEEE Societies and subcommittees of IEEE Standards Association 
(IEEE SA) Board of Governors. IEEE develops its standards through an accredited consensus development process, 
which brings together volunteers representing varied viewpoints and interests to achieve the final product. IEEE 
standards are documents developed by volunteers with scientific, academic, and industry-based expertise in 
technical working groups. Volunteers involved in technical working groups are not necessarily members of IEEE or 
IEEE SA and participate without compensation from IEEE. While IEEE administers the process and establishes rules 
to promote fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the 
accuracy of any of the information or the soundness of any judgments contained in its standards. 

 IEC collaborates closely with ISO and IEEE in accordance with conditions determined by agreement between the 
organizations. This Triple Logo International Standard was jointly developed by the IEC, ISO and IEEE under the 
terms of that agreement.  

2) The formal decisions 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. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies and 
Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially interested 
parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards document is 
given by the IEEE Standards Association (IEEE SA) Standards Board. 

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC National 
Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the technical content 
of IEC/IEEE Publications is accurate, IEC or IEEE 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 (including 
IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional publications. Any 
divergence between any IEC/IEEE Publication and the corresponding national or regional publication shall be clearly 
indicated in the latter. 

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are 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 IEEE or their directors, employees, servants or agents including individual experts 
and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and the 
Standards Coordinating Committees of the IEEE Standards Association (IEEE SA) Standards Board, 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/IEEE Publication or any 
other IEC or IEEE 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 implementation of this IEC/IEEE Publication may require use of material 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or validity 
of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying Essential Patent 
Claims for which a license may be required, for conducting inquiries into the legal validity or scope of Patent Claims 
or determining whether any licensing terms or conditions provided in connection with submission of a Letter of 
Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory. Users of this standard are 
expressly advised that determination of the validity of any patent rights, and the risk of infringement of such rights, 
is entirely their own responsibility. 
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IEC/IEEE 61869-21 was prepared by IEC Technical Committee 38: Instrument transformers, in 
cooperation with IEEE IMS Instrumentation and Measurement Society TC-39 Measurements in 
Power Systems, under the IEC/IEEE Dual Logo Agreement between IEC and IEEE. It is an 
International Standard. 

This document is published as an IEC/IEEE Dual Logo standard. 

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

Draft Report on voting 

38/829/FDIS 38/835/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 the rules given in the ISO/IEC Directives, Part 2, 
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 61869 series, published under the general title Instrument transformers, 
can be found on the IEC website. 

The IEC Technical Committee and IEEE Technical Committee have 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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INTRODUCTION 

Accuracy is a crucial feature of instrument transformers (ITs) in most cases and applications: its 
assessment is required since a very long time by the relevant International Standards, which also 
establish the conventional accuracy requirements in terms of accuracy classes limits. 

This document aims at a) providing information on the main sources of uncertainties arising in the 
setup used to test the accuracy of ITs and that must be taken into account in the evaluation of 
measurement uncertainty; b) defining the procedures to be implemented for testing the accuracy 
of ITs, depending on the type of IT (i.e. either with an analogue or a digital secondary signal) and 
assessing the conformity to the requirements reported in the product standards (conformity 
assessment); c) defining the procedure for evaluating the uncertainty contributions in testing the 
accuracy of ITs. 
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1 Scope 

This part of IEC 61869 provides the requirements, the methods and the guidelines to be applied 
on the evaluation of uncertainty in testing the accuracy of instrument transformers (IT) with an 
analogue or a digital secondary signal for measuring, protection and control purposes, with rated 
frequencies from 15 Hz to 400 Hz. 

This document covers the uncertainty evaluation in testing the accuracy of IT (including on-site 
testing of accuracy) independently of the technology used (either inductive or non-inductive). 

This document reports on how to take into account the sources of uncertainty in the setups for 
accuracy and how to combine their effects in order to evaluate the uncertainty in the test results. 
Metrological traceability to the International System of Units (SI) will always be assumed for both 
reference devices and devices under test. 

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 61869 (all parts), Instrument transformers 

IEC 61869-9, Instrument transformers - Part 9: Digital interface for instrument transformers 

IEC 61869-99:2022, Instrument transformers - Part 99: Glossary 

IEEE C57.13-2016, IEEE Standard Requirements for Instrument Transformers 

JCGM 100:2008 or ISO/IEC Guide 98-3:2008, Evaluation of measurement data - Guide to the 
expression of uncertainty in measurement (GUM) 

3 Terms, definitions, abbreviated terms and symbols 

For the purposes of this document, the terms and definitions given in IEC 61869-99 and the 
following 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 
– IEEE Standards Dictionary Online: available at: https://dictionary.ieee.org  

https://www.electropedia.org/
https://www.iso.org/obp
https://dictionary.ieee.org/
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