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European foreword 

The text of document 38/501/FDIS, future edition 1 of IEC 61869-6, prepared by IEC/TC 38
"Instrument transformers" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 61869-6:2016. 

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) 2017-06-23 

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document have to be withdrawn 

(dow) 2019-12-23 

This document is to be read jointly with, and is based on, EN 61869-1:2009, General requirements,
However, the reader is encouraged to use the most recent edition of that document. 

This document follows the structure of EN 61869 series and supplements or modifies the
corresponding clauses in EN 61869-1 Standard. 

When a particular clause/subclause of Part 1, is not mentioned in this Part 6, that clause/subclause
applies as far as is reasonable. 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. 

This document, jointly with EN 61869-1:2009, supersedes EN 60044-7:2000 (partially) and
EN 60044-8:2002 (partially). 

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 61869-6:2016 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 60044-7:1999 NOTE Harmonized as EN 60044-7:2000 (not modified). 

IEC 60044-8:2002 NOTE Harmonized as EN 60044-8:2002 (not modified)

IEC 61508-1 NOTE Harmonized as EN 61508-1. 

IEC 61508-3 NOTE Harmonized as EN 61508-3. 

IEC 61850 Series NOTE Harmonized as EN 61850 Series. 

IEC 61869 Series NOTE Harmonized as EN 61869 Series. 

IEC 61869-5 NOTE Harmonized as EN 61869-5. 

IEC 61869-9 NOTE Harmonized as EN 61869-9. 

IEC 61869-10 NOTE Harmonized as EN 61869-10. 

IEC 61869-11 NOTE Harmonized as EN 61869-11. 
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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 

Annex ZA of EN 61869:2009 is applicable with the following additions: 

Publication Year Title EN/HD Year

- - Voltage characteristics of electricity
supplied by public electricity networks

EN 50160 2010

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

EN 60068-2-6 2008 

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

EN 60255-27 2014 

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

EN 60603-7-1 2011 

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

EN 60794-2 2003 

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

EN 60794-3 2015 

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

EN 60812 2006 

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

EN 61000-4-1 2007 2) 

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

EN 61000-4-2 2009 

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

EN 61000-4-3 2006 

+A1 2007  +A1 2008  
+A2 2010  +A2 2010  

                         
1) Superseded by IEC/TR 61000-4-1:2016. 
2) Withdrawn publication. 
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Publication Year Title EN/HD Year

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

EN 61000-4-4 2012 

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

EN 61000-4-5 2014 

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

EN 61000-4-6 2014 

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 

EN 61000-4-7 2002 

+A1 2008  +A1 2009  

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

EN 61000-4-8 2010 

IEC 61000-4-9 1993 Electromagnetic compatibility (EMC) -  
Part 4-9: Testing and measurement 
techniques - Pulse magnetic field immunity 
test 

EN 61000-4-9 1993 3)

+A1 2000  +A1 2001 3) 

IEC 61000-4-10 1993 4) Electromagnetic compatibility (EMC) -  
Part 4-10: Testing and measurement 
techniques - Damped oscillatory magnetic 
field immunity test 

EN 61000-4-10 1993 

+A1 2000  +A1 2001  

IEC 61000-4-11 2004 Electromagnetic compatibility (EMC) -  
Part 4-11: Testing and measurement 
techniques - Voltage dips, short 
interruptions and voltage variations
immunity tests

EN 61000-4-11 2004 

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

EN 61000-4-13 2002 

+A1 2009  +A1 2009  

                         
3) Superseded by EN 61000-4-9:2016 (IEC 61000-4-9:2016): DOW = 2019-08-17. 
4) Superseded by IEC 61000-4-10:2016. 

BS EN 61869-6:2016

Full document details: BS EN 61869-6:2016

http://dx.doi.org/10.3403/02592594U
http://dx.doi.org/10.3403/02349476U
http://dx.doi.org/10.3403/02460265U
http://dx.doi.org/10.3403/02592594U
http://dx.doi.org/10.3403/02349476U
http://dx.doi.org/10.3403/02460265U
http://dx.doi.org/10.3403/00304413U
http://dx.doi.org/10.3403/00304413U
http://dx.doi.org/10.3403/02381367U
http://dx.doi.org/10.3403/02381367U
http://dx.doi.org/10.3403/02399123U
http://dx.doi.org/10.3403/02399123U
http://dx.doi.org/10.3403/02370110U
http://dx.doi.org/10.3403/02370110U
http://dx.doi.org/10.3403/02579401U
http://dx.doi.org/10.3403/02579401U
http://dx.doi.org/10.3403/02593562U
http://dx.doi.org/10.3403/02593562U
http://www.avadocuments.com/doc/bs-en-61869-6-2016
http://www.avadocuments.com/doc/bs-en-61869-6-2016


EN 61869-6:2016 

5 

Publication Year Title EN/HD Year

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 

EN 61000-4-16 1998 5) 

+A1 2001  +A1 2004  
+A2 2009  +A2 2011  

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

EN 61000-4-18 
+ corr. September

2007
2007

+A1 2010  +A1 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

EN 61000-4-29 2000 

IEC 61025 2006 Fault Tree Analysis (FTA) EN 61025 2007 

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

EN 61076-2-101 2012

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

EN 61850-7-4 2010 

IEC 61869-1 (mod) 2007 Instrument transformers -  
Part 1: General requirements 

EN 61869-1 2009 

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

EN 61869-2 2012 

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

EN 61869-3 2011 

IEC/TR 61869-103 2012 Instrument transformers - The use of 
instrument transformers for power quality
measurement

- -

IEC 62271-100 2008 High-voltage switchgear and controlgear - 
Part 100: Alternating current circuit-
breakers 

EN 62271-100 2009 

+A1 2012  +A1 2012  

CISPR 11 (mod) 2015 Industrial, scientific and medical equipment
- Radio-frequency disturbance 
characteristics - Limits and methods of 
measurement

EN 55011 2016 

                         
5) Superseded by EN 61000-4-16:2016 (IEC 61000-4-16:2015): DOW = 2019-01-13. 
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Publication Year Title EN/HD Year

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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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. 

______________ 

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. 

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. 

A bilingual version of this publication may be issued at a later date. 

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. 

BS EN 61869-6:2016

Full document details: BS EN 61869-6:2016

http://www.avadocuments.com/doc/bs-en-61869-6-2016
http://www.avadocuments.com/doc/bs-en-61869-6-2016


– 10 – IEC 61869-6:2016  IEC 2016 

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. 

IEC 

Output signal Input signal 

Primary 
sensor 

Primary 
converter 

Transmitting 
system 

Secondary 
converter 

Primary  
Power
supply 

Secondary  
Power
supply 
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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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3.1.609  
input signal 
signal corresponding to the current or to the voltage applied between the primary terminals of
the LPIT 

3.1.610  
primary sensor 
electrical, optical or other device intended to provide information about the input signal in
order to transmit it to the secondary converter, either directly or by means of a primary
converter 

3.1.611  
primary converter 
electrical, optical or other arrangement that converts the signal coming from one or more
primary sensors into a signal suitable for the transmitting system 

3.1.612  
primary power supply 
auxiliary power supply to the primary converter and/or primary sensor 

Note 1 to entry: Can be combined with secondary power supply (see 3.1.620). 

3.1.613  
transmitting system 
short- or long-distance coupling arrangement between primary and secondary parts intended
to transmit the signal 

Note 1 to entry: Depending on the technology used, the transmitting system can also be used for power
transmission. 

3.1.614  
secondary converter 
arrangement that converts the signal transmitted through the transmitting system into a signal
proportional to the input signal, to supply measuring instruments, meters and protective or
control devices 

Note 1 to entry: For analogue output, the secondary converter directly supplies measuring instruments, meters
and protective or control devices. For digital output, the secondary converter is connected to a merging unit before
supplying the secondary equipment. 

3.1.615  
logical device merging unit 
logical device (in the meaning of IEC 61850-7-4) to do the time-coherent combination of
logical nodes current transformer (TCTR) and/or logical nodes voltage transformer (TVTR) for
building a standard digital output 

3.1.616  
merging unit 
MU 
physical device (IED according to IEC 61850-2) in which a logical device merging unit is
implemented 

Note 1 to entry: The merging unit can be part of one of the instrument transformers in the field or may be a
separate unit, for example, in the control room. 

Note 2 to entry: The inputs of the merging unit may be proprietary or standardized. 

Note 3 to entry: This note applies to the French language only. 
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3.1.617  
stand-alone merging unit 
SAMU 
merging unit with standardized inputs (analogue or digital) 

EXAMPLE 1 SAMU can be used with instrument transformers for retrofit purposes. 

EXAMPLE 2 Digital input of the stand-alone merging unit could be specified according to former IEC 60044-8
digital output or according to IEC 61869-9. This possibility ensures the backward compatibility between
IEC 60044-8 and the new IEC 61869 series. 

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

3.1.618  
merging unit clock input 
electrical or optical input of the merging unit that can be used to synchronize several merging
units if required 

3.1.619  
merging unit power supply 
auxiliary power supply of the merging unit 

Note 1 to entry: A merging unit power supply can be combined with the secondary power supply (see 3.1.620). 

3.1.620  
secondary power supply 
auxiliary power supply of the secondary converter 

Note 1 to entry: A secondary power supply can be combined with primary power supply (see 3.1.612) or a power
supply of other instrument transformers. 

3.1.621  
output signal 
analogue or digital signal at the secondary terminals 

Note 1 to entry: In an electrical steady-state condition, the output signal is defined by the following equation: 

a) For an analogue output: 

) ()sin(2 2= ) s( res s sdc ss tyYt fY ty +++ π ϕ

where 

Ys is the r.m.s. value of secondary converter output, when Ysdc+ ys res(t) = 0;

f  is the fundamental frequency; 

ϕ s is the secondary phase; 

Ysdc is the secondary direct signal; 

ys res(t) is the secondary residual signal including harmonic and subharmonic components;

t is the instantaneous value of the time; 

f, Ys, ϕ s  being constant for steady-state condition. 

b) For a digital output: 

) ()sin(2 2= ) s( res s sdc ss nyYt fY ny n +++ π ϕ

where 

ys is a digital number at the merging unit output representing the actual instantaneous value of the
primary signal; 

Ys is the r.m.s. value of a certain merging unit output, when Ysdc + ys res(n) = 0;

f is the fundamental frequency; 

ϕ s is the secondary phase; 

Ysdc is the secondary direct output; 
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ys res(n) is the secondary residual output including harmonic, sub-harmonic and inter-harmonic
components; 

n is the data sample counter; 

tn is the effective time where the primary signal (current or voltage) of the nth data set have been
sampled; 

f, Ys, ϕ s being constant for steady-state condition. 

Note 2 to entry: LPIT can exhibit specific characteristics as voltage offset, delay time, etc. Hence, while not
present within IEC 61869-1:2007, IEC 61869-2, IEC 61869-3 and IEC 61869-5, the above equations are required
for an accurate presentation of the requirements related to LPIT. The definitions of errors, while compatible with
those of IEC 61869-2, IEC 61869-3 and IEC 61869-5, are also improved. 

3.1.622  
input signal in steady state condition 
electrical signal at the primary terminals in steady state condition 

Note 1 to entry: In a steady-state condition, the input signal is defined by the following equation 

) ()sin(2 2= ) p( res ppp txt fX tx ++p ϕ

where 

Xp is the r.m.s. value of primary input at the fundamental frequency when xp res(t)=0;

f  is the fundamental frequency; 

ϕ p is the primary phase; 

xp res(t) is the primary residual input including harmonic, sub-harmonic and inter-harmonic components and 
primary direct current; 

t is the instantaneous value of the time; 

f, Xp, ϕ p being constant for steady-state condition. 

3.1.623  
rated secondary output signal 
Usr 
Ysr 
r.m.s. value of the component at rated frequency fr of the secondary output on which the
performance of the LPIT is based 

3.1.624  
secondary direct voltage offset 
Usdco 
direct voltage component of the secondary output of a low power instrument transformer when
xp(t) = 0 

3.1.625  
connecting point 
point provided to connect electrical cables during site installation and test installation 

Note 1 to entry: The connecting points are specified by the manufacturer. 

3.1.626  
low-voltage components 
all electric or electrical components of an LPIT separated from the primary circuit at the full
rated withstand voltage level 

Note 1 to entry: Examples of low voltage components are the secondary converter, the merging unit, and the
primary converter if placed at ground level. 

3.1.627  
wake-up time 
delay time needed by some kind of LPIT to turn on after the primary current has been
switched on, due to the fact that they are powered by the line current 
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Note 1 to entry: During this delay, the output of the LPIT is zero. 

3.1.628  
wake-up current 
minimum value of the primary current necessary to wake up the LPIT (see 3.1.627) 

3.2 Terms and definitions related to dielectric ratings and voltages 

3.2.601  
rated primary voltage 
Upr 
value of the primary voltage which appears in the designation of the LPVT and on which its
performance is based 

[SOURCE: IEC 60050-321:1986, 321-01-12, modified – The complement to term "of a voltage
transformer" has been removed and, in the definition, "voltage transformer" has been
replaced by "LPVT".] 

3.2.602  
transient response of an LPVT 
response of the secondary output to a transient change of the primary voltage 

Note 1 to entry: For example during short circuit or when reclosing with trapped charges. 

3.2.603  
voltages in transient conditions 
input signal and output signal of a LPVT during transients in the network 

Note 1 to entry: In the transient condition, primary and secondary voltages are defined as follows: 

) () ()sin(2 2= ) p( res p dc ppp tutUt fU tu ++p ϕ

) () ()sin(2 2= ) s( res s dc sss tutUt fU tu +++ π ϕ

where Up is the actual primary voltage. 

Note 2 to entry: Transient conditions are induced by a sudden change of one or more parameters of the primary
input equation given in 3.1.622. 

3.3 Terms and definitions related to current ratings 

3.3.601  
rated primary current 
Ipr 
value of the primary current which appears in the designation of the LPCT and on which its
performance is based 

[SOURCE: IEC 60050-321:1986, 321-01-11, modified – The complement to term "of a current
transformer" has been removed and, in the definition, "current transformer" has been replaced
by "LPCT".] 

3.3.602  
rated extended primary current 
Iepr 
primary current up to which the same accuracy as the accuracy at the rated primary current is
guaranteed, and which is not bigger than the rated continuous thermal current Icth 
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3.3.603  
rated extended primary current factor 
Kpcr 
ratio of the rated extended primary current to the rated primary current 

3.3.604  
rated accuracy limit primary current 
value of primary current up to which the LPCT will comply with the requirements for composite
error 

[SOURCE: IEC 60050-321:1986, 321-02-29, modified – The complement to term "of a
protective current transformer" has been removed and, in the definition, "current transformer"
has been replaced by "LPCT".] 

3.3.605  
rated short-time thermal current 
Ith 
maximum value of the primary current, which an LPCT will withstand for a specified short time
without suffering harmful effects 

[SOURCE: IEC 60050-321:1986, 321-02-22, modified – A symbol has been added, and, in the
definition "transformer" has been replaced by "LPCT” and “the secondary winding being short-
circuited” has been deleted.] 

3.3.606  
rated dynamic current
Idyn 
peak value of the primary current which an LPCT will withstand, without being damaged
electrically or mechanically by the resulting electromagnetic forces 

[SOURCE: IEC 60050-321:1986, 321-02-24, modified – A symbol has been added, and, in the
definition "transformer" has been replaced by "LPCT” and “the secondary winding being short-
circuited” has been deleted.] 

3.3.607  
rated continuous thermal current 
Icth 
value of the current which can be permitted to flow continuously in the primary terminals of an
LPCT, the analogue secondary output being connected to the rated burden, without the
temperature rise exceeding the values specified 

[SOURCE: IEC 60050-321:1986, 321-02-25, modified – A symbol has been added, and, in the
definition "primary winding" has been replaced by "primary terminals of an LPCT” and
"secondary winding" by “the analogue secondary output”.] 

3.3.608  
rated primary short-circuit current 
Ipsc 
r.m.s. value of the a.c. component of a transient primary short-circuit current on which the
accuracy performance of a LPCT is based 

Note 1 to entry: While Ith is related to the thermal limit, Ipsc is related to the accuracy limit. Usually, Ipsc is smaller
than Ith. 

3.3.609  
rated symmetrical short-circuit-current factor 
Kssc 
ratio of the rated primary short circuit current to the rated primary current Ipsc and Ipr 
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Kssc = Ipsc / Ipr 

3.3.610  
specified primary time constant 
Tp 
specified value of the time constant of the d.c. component of the primary short-circuit current
on which the transient performance of the LPCT is based 

Note 1 to entry: An example is shown in Figure 602. 

Figure 602 – Primary time constant Tp 

3.3.611  
fault repetition time
tfr 
time interval between interruption and re-application of the primary short-circuit current during
a circuit breaker auto-reclosing duty cycle in case of a non-successful fault clearance 

3.3.612  
specified duty cycle 
3.3.612.1 
C-O 
duty cycle in which, during the specified energization, the primary short-circuit current is
assumed to have the worst-case inception angle 

Note 1 to entry: See Figure 603. 

t
0

Tp 

ip

IEC 

2p ×scI 

e
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Single energization: C – t′ – O 

where 

t′ is the duration of first fault; 

t′al is the specified time to accuracy limit in the first fault. 

Figure 603 – Duty cycles, single energization 

3.3.612.2 
C-O-C-O 
duty cycle in which, during each specified energization, the primary short-circuit current is
assumed to have the worst-case inception angle 

Note 1 to entry: See Figure 604. 
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Double energization: C– t′ – O – tfr – C– t″ – O 

(both energizations being in the same polarity of magnetic flux when applicable) 

where 

t′ is the duration of first fault; 

t″ is the duration of the second fault; 

tfr is the fault repetition time; 

t′al is the specified time to accuracy limit in the first fault; 

t″al is the specified time to accuracy limit in the second fault. 

Figure 604 – Duty cycles, double energization 

3.3.613  
primary current in transient condition
ip(t) 
input signal of a low-power current transformer during transients in the network 

Note 1 to entry: In the transient condition, primary current is defined as follows: 
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where 

Ipsc is the r.m.s. value of the symmetrical component of primary current;

f is the frequency; 

Tp is the primary time constant;

ϕ p is the primary phase; 

ip res(t) is the primary residual current including harmonic and subharmonic components and primary direct
current; 

t is the instantaneous value of time. 

3.4 Terms and definitions related to accuracy 

3.4.3  
ratio error 
ε 
The definition 3.4.3 of IEC 61869-1:2007 is applicable with the following addition: 

t

IEC 

ip 

C-O-C-O

t'

t'al
tfr 

t''al

t''

BS EN 61869-6:2016

Full document details: BS EN 61869-6:2016

http://www.avadocuments.com/doc/bs-en-61869-6-2016
http://www.avadocuments.com/doc/bs-en-61869-6-2016


– 22 – IEC 61869-6:2016  IEC 2016 

Note 601 to entry: The ratio error for current (εi) or voltage (εu) for analogue and for digital output is defined by
the following formula: 

For analogue output, the ratio error expressed in per cent is given by the formula:  

−


=
p

ps r

X
XYK

ε

where 

Kr is the rated transformation ratio; 

Xp is the r.m.s. value of the actual input signal when xp res(t) = 0; 

Ys is the r.m.s. value of output signal when Ysdc + ys res(t) = 0. 

This definition is only related to components at rated burden and rated frequency of both primary signal and
secondary signal and does not take into account direct signal components. This definition is compatible with
IEC 61869-2, IEC 61869-3 and IEC 61869-5. 

For digital output, the ratio error expressed in per cent is given by the formula:  

−


=
p

ps r

X
XYK

ε

where 

Kr  is the rated transformation ratio; 

Xp is the r.m.s. value of the actual primary signal when xp res(t) = 0; 

Ys is the r.m.s. value of the digital output when Ysdc(n)+ ys res(tn) = 0. 

This definition is only related to components at rated burden and rated frequency of both primary signal and
secondary signal and does not take into account direct signal components. This definition is compatible with
IEC 61869-2, IEC 61869-3 and IEC 61869-5. 

3.4.4  
phase displacement 
∆φ 
The definition 3.4.4 of IEC 61869-1:2007 is applicable with the following additions: 

Note 601 to entry: For LPIT phase displacement is not always coincident with phase error, as in some cases
phase displacement may include variable components (errors) and fixed components (phase offset and delay time)
which are not to be considered as errors. 

Conventional Instrument Transformers, covered by IEC 61869-2, IEC 61869-3 and IEC 61869-5, are to be
considered as special cases, in which phase displacement is equivalent to phase error because there is no phase
offset and no delay time. 

Note 602 to entry: This definition is strictly valid for analog output. 

For digital output the presence of a timestamp in the data frame allows for the compensation of the delay time, so
that its contribution to phase displacement may be neglected. 

3.4.6  
burden 
The definition 3.4.6 of IEC 61869-1:2007 is replaced by the following: 

impedance of the secondary analogue circuit expressed as parallel combination of resistor
and capacitor given in ohm and farad 

3.4.8  
rated output
Sr 
not applicable 
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