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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
INSTRUMENT TRANSFORMERS –  

 
Part 6: Additional general requirements  
for low-power 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. 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 61869-6 has been prepared by IEC technical committee 38: 
Instrument transformers. 

This first edition of IEC 61869-6 cancels and replaces the relevant parts of IEC 60044-7, 
published in 1999, and of IEC 60044-8, published in 20021. 

This bilingual version (2017-07) corresponds to the English version, published in 2016-04. 

______________ 

1  IEC 60044-7 and IEC 60044-8 will eventually be replaced by the IEC 61869 series, but until all the relevant 
parts will be published, these two standards are still in force. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

38/501/FDIS 38/507/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. 

The French version of this standard has not been voted upon. 

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

A list of all parts in the IEC 61869 series, published under the general title Instrument 
transformers, can be found on the IEC website. 

This Part 6 is to be read in conjunction with, and is based on, IEC 61869-1:2007, General 
Requirements - however, the reader is encouraged to use its most recent edition. 

This Part 6 follows the structure of IEC 61869-1:2007 and supplements or modifies its 
corresponding clauses. 

When a particular clause/subclause of Part 1 is not mentioned in this Part 6, that 
clause/subclause applies. When this standard states “addition”, “modification” or 
“replacement”, the relevant text in Part 1 is to be adapted accordingly. 

For additional clauses, subclauses, figures, tables, annexes or notes, the following numbering 
system is used: 

– clauses, subclauses, tables, figures and notes that are numbered starting from 601 are 
additional to those in Part 1; 

– additional annexes are lettered 6A, 6B, etc. 

An overview of the planned set of standards at the date of publication of this document is 
given below. The updated list of standards issued by IEC TC 38 is available at the website: 
www.iec.ch. 
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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. 

 

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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INSTRUMENT TRANSFORMERS –  
 

Part 6: Additional general requirements  
for low-power instrument transformers 

 
 
 

1 Scope 

This part of IEC 61869 is a product family standard and covers only additional general 
requirements for low-power instrument transformers (LPIT) used for a.c. applications having 
rated frequencies from 15 Hz to 100 Hz covering MV, HV and EHV or used for d.c. 
applications. This product standard is based on IEC 61869-1:2007, in addition to the relevant 
product specific standard. 

This part of IEC 61869 does not cover the specification for the digital output format of 
instrument transformers. 

This part of IEC 61869 defines the errors in case of analogue or digital output. The other 
characteristics of the digital interface for instrument transformers are standardised in 
IEC 61869-9 as an application of the standards, the IEC 61850 series, which details layered 
substation communication architecture. 

This part of IEC 61869 considers additional requirements concerning bandwidth. The 
accuracy requirements on harmonics and requirements for the anti-aliasing filter are given in 
the normative Annex 6A.4. 

The general block diagram of single-phase LPITs is given in Figure 601. 

According to the technology, it is not absolutely necessary that all parts described in 
Figure 601 are included in the instrument transformer. 

As an example, for low-power passive transformers (LPITs without active electronic 
components) the blocks are composed only with passive components and there is no power 
supply. 

 

Figure 601 – General block diagram of a single-phase LPIT 

2 Normative reference 

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. 
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Clause 2 of IEC 61869-1:2007 is applicable with the following additions: 

IEC 60068-2-6:2007, Environmental testing – Part 2-6: Tests – Test Fc: Vibration 
(sinusoidal) 

IEC 60255-27:2013, Measuring relays and protection equipment – Part 27: Product safety 
requirements 

IEC 60603-7-1:2011, Connectors for electronic equipment – Part 7-1: Detail specification for 
8-way, shielded, free and fixed connectors 

IEC 60794-2:2002, Optical fibre cables – Part 2: Indoor cables – Sectional specification 

IEC 60794-3:2014, Optical fibre cables – Part 3: Outdoor cables – Sectional specification 

IEC 60812:2006, Analysis techniques for system reliability – Procedure for failure mode and 
effects analysis (FMEA) 

IEC 61000-4-1:2006, Electromagnetic compatibility (EMC) – Part 4-1: Testing and 
measurement techniques – Overview of IEC 61000-4 series 

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) – Part 4-2: Testing and 
measurement techniques – Electrostatic discharge immunity test 

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) – Part 4-3: Testing and 
measurement techniques – Radiated, radio-frequency, electromagnetic field immunity test 
IEC 61000-4-3:2006/AMD1:2007  
IEC 61000-4-3:2006/AMD2:2010 

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) – Part 4-4: Testing and 
measurement techniques – Electrical fast transient/burst immunity test 

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) – Part 4-5: Testing and 
measurement techniques – Surge immunity test 

IEC 61000-4-6:2013, Electromagnetic compatibility (EMC) – Part 4-6: Testing and 
measurement techniques – Immunity to conducted disturbances, induced by radio-frequency 
fields 

IEC 61000-4-7:2002, Electromagnetic compatibility (EMC) – Part 4-7: Testing and 
measurement techniques – General guide on harmonics and interharmonics measurements 
and instrumentation, for power supply systems and equipment connected thereto  
IEC 61000-4-7:2002/AMD1:2008 

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) – Part 4-8: Testing and 
measurement techniques – Power frequency magnetic field immunity test 

IEC 61000-4-9:1993, Electromagnetic compatibility (EMC) – Part 4-9: Testing and 
measurement techniques – Section 9: Pulse magnetic field immunity test  
IEC 61000-4-9:1993/AMD1:2000 

IEC 61000-4-10:1993, Electromagnetic compatibility (EMC) – Part 4-10: Testing and 
measurement techniques –Section 10: Damped oscillatory magnetic field immunity test. Basic 
EMC Publication  
IEC 61000-4-10:1993/AMD1:2000 
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IEC 61000-4-11:2004, Electromagnetic compatibility (EMC) – Part 4-11: Testing and 
measurement techniques – Voltage dips, short interruptions and voltage variations immunity 
tests 

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) – Part 4-13: Testing and 
measurement techniques – Harmonics and interharmonics including mains signalling at a.c. 
power port, low frequency immunity tests  
IEC 61000-4-13:2002/AMD1:2009 

IEC 61000-4-16:1998, Electromagnetic compatibility (EMC) – Part 4-16: Testing and 
measurement techniques – Test for immunity to conducted, common mode disturbances in 
the frequency range 0 Hz to 150 kHz  
IEC 61000-4-16:1998/AMD1:2001  
IEC 61000-4-16:1998/AMD2:2009 

IEC 61000-4-18:2006, Electromagnetic compatibility (EMC) – Part 4-18: Testing and 
measurement techniques – Damped oscillatory wave immunity test  
IEC 61000-4-18:2006/AMD1:2010 

IEC 61000-4-29:2000, Electromagnetic compatibility (EMC) – Part 4-29: Testing and 
measurement techniques – Voltage dips, short interruptions and voltage variations on d.c. 
input power port immunity tests 

IEC 61025:2006, Fault tree analysis (FTA) 

IEC 61076-2-101:2012, Connectors for electronic equipment – Product requirements – 
Part 2-101: Circular connectors – Detail specification for M12 connectors with screw-locking 

IEC TS 61850-2:2003, Communication networks and systems in substations – Part 2: 
Glossary 

IEC 61850-7-4:2010, Communication networks and systems for power utility automation – 
Part 7-4: Basic communication structure – Compatible logical node classes and data object 
classes 

IEC 61869-1:2007, Instrument transformers – Part 1: General requirements 

IEC 61869-2:2012, Instrument transformers – Part 2: Additional requirements for current 
transformers 

IEC 61869-3:2011, Instrument transformers – Part 3: Additional requirements for inductive 
voltage transformers 

IEC TR 61869-103:2012, Instrument transformers – Part 103: The use of instrument 
transformers for power quality measurement 

IEC 62271-100:2008, High-voltage switchgear and controlgear – Part 100: Alternating 
current circuit-breakers  
IEC 62271-100:2008/AMD1:2012 

CISPR 11:2015, Industrial, scientific and medical equipment – Radio-frequency disturbance 
characteristics – Limits and methods of measurement 

ISO/IEC/IEEE 21451-4:2010, Information technology – Smart transducer interface for 
sensors and actuators – Part 4: Mixed-mode communication protocols and Transducer 
Electronic Data Sheet (TEDS) formats 
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EN 50160:2010, Voltage characteristics of electricity supplied by public distribution systems 

3 Terms and definitions 

For the purposes of this document, the terms and definitions in IEC 61869-1:2007 apply, with 
the following modifications and additions. 

3.1 General terms and definitions 

3.1.601  
low-power instrument transformer 
LPIT 
arrangement, consisting of one or more current or voltage transformer(s) which may be 
connected to transmitting systems and secondary converters, all intended to transmit a low-
power analogue or digital output signal to measuring instruments, meters and protective or 
control devices or similar apparatus 

EXAMPLE An arrangement consisting of three current sensors, three voltage sensors connected to one merging 
unit delivering one digital output is considered an LPIT. 

Note 1 to entry: LPITs are commonly called non-conventional instrument transformers (NCIT). 

Note 2 to entry: The output power produced by these devices is typically lower or equal to 1 VA. 

Note 3 to entry: This note applies to the French language only. 

3.1.602  
low-power current transformer 
LPCT 
low-power instrument transformer for current measurement 

Note 1 to entry: This note applies to the French language only. 

3.1.603  
low-power voltage transformer 
LPVT 
low-power instrument transformer for voltage measurement 

Note 1 to entry: This note applies to the French language only. 

3.1.604  
measuring LPIT 
LPIT intended to transmit an output signal to measuring instruments and meters 

3.1.605  
protective LPIT 
LPIT intended to transmit an output signal to protective and control devices 

3.1.606  
multipurpose LPIT 
LPIT intended for both measurement and protection applications 

3.1.607  
electronic LPIT 
LPIT that includes active components 

3.1.608  
passive LPIT 
LPIT that includes only passive components 
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