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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
INSTRUMENT TRANSFORMERS –  

 
Part 14: Additional requirements for current  

transformers for DC applications 
 

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 61869-14 has been prepared by IEC technical committee 38: 
Instrument transformers. 

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

FDIS Report on voting 

38/560/FDIS 38/565/RVD 

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2. 
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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 14 is to be used in conjunction with, and is based on, IEC 61869-1:2007, General 
requirements, and IEC 61869-6:2016, Additional general requirements for low-power 
instrument transformers – however the reader is encouraged to use the most recent editions. 

This Part 14 follows the structure of IEC 61869-1:2007 and IEC 61869-6:2016 and 
supplements or modifies their corresponding clauses. 

When a subclause of Part 1 or Part 6 is not mentioned in this Part 14, that subclause applies. 
When this standard states “addition”, “modification” or “replacement”, the relevant text in 
Part 1 or Part 6 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 1401 are 
additional to those in Part 1 and Part 6; 

• additional annexes are lettered 14A, 14B, 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 

PRODUCT FAMILY STANDARDS PRODUCT 
STANDARD 

PRODUCTS OLD 
STANDARD 

61869-1 
GENERAL 
REQUIREMENTS 

 61869-2 ADDITIONAL REQUIREMENTS FOR 
CURRENT TRANSFORMERS 

60044-1 
60044-6 

61869-3 ADDITIONAL REQUIREMENTS FOR 
INDUCTIVE VOLTAGE TRANSFORMERS 

60044-2 

61869-4 ADDITIONAL REQUIREMENTS FOR 
COMBINED TRANSFORMERS 

60044-3 

61869-5 ADDITIONAL REQUIREMENTS FOR 
CAPACITIVE VOLTAGE TRANSFORMERS 

60044-5 

61869-6 
ADDITIONAL 
GENERAL 
REQUIREMENTS 
FOR LOW-POWER 
INSTRUMENT 
TRANSFORMERS 

61869-7 ADDITIONAL REQUIREMENTS FOR 
ELECTRONIC VOLTAGE TRANSFORMERS 

60044-7 

61869-8 ADDITIONAL REQUIREMENTS FOR 
ELECTRONIC CURRENT 
TRANSFORMERS 

60044-8 

61869-9 DIGITAL INTERFACE FOR INSTRUMENT 
TRANSFORMERS 

61869-10 ADDITIONAL REQUIREMENTS FOR LOW-
POWER PASSIVE CURRENT 
TRANSFORMERS 

61869-11 ADDITIONAL REQUIREMENTS FOR LOW-
POWER PASSIVE VOLTAGE 
TRANSFORMERS 

60044-7 

61869-12 ADDITIONAL REQUIREMENTS FOR 
COMBINED ELECTRONIC INSTRUMENT 
TRANSFORMER OR COMBINED LOW-
POWER PASSIVE TRANSFORMERS 

 

61869-13 STAND ALONE MERGING UNIT  
61869-14 ADDITIONAL REQUIREMENTS FOR 

CURRENT TRANSFORMERS FOR DC 
APPLICATIONS 

 

61869-15 ADDITIONAL REQUIREMENTS FOR 
VOLTAGE TRANSFORMERS FOR DC 
APPLICATIONS 
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The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to 
the specific document. At this date, the document 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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INTRODUCTION 

General 

This document applies to current transformers intended to be used in DC applications with at 
least one of the following functions: 

• measure DC current (with significant harmonics); 

• withstand DC voltage. 

Depending on the position of the current transformer on the DC system, different kinds of 
application exist, which are briefly described below, together with the approximate voltage or 
current wave shape. 

Line-commutated converters (LCC) 

Line-commutated converters (LCC) are based on thyristor converters (see Figure 1401). They 
are characterized by a single direction of current flow, and a voltage polarity reversal 
possibility. Significant voltage and current harmonics exist up to frequencies of about 3 kHz to 
4 kHz. 

 

Figure 1401 – Example of LCC scheme 

We distinguish three different current-measurement functions: 

• CT1: measurement of the current at the AC side of the converter; 

• CT2: measurement of the current at the DC side of the converter; 

• CT3: measurement of the current in the DC filter. 

Table 1401 gives an overview of the current and voltage waveshapes as well as the main 
characteristics of the different applications of the CT. 
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Table 1401 – Current and voltage in current transformers for LCC application 

 Current Voltage Characteristics 

CT1 

 
 

AC current 

AC + DC voltage 

Large amount of current harmonics 

Mainly for protection purposes 

CT2 

 
 

Pure DC application 

High-accuracy measurement 

Harmonics measurement 

Metering, control and protection 
purposes 

CT3 

 
 

DC voltage stress with harmonics 

DC current = 0 

Harmonics measurement 

Mainly for protection purposes 

 

Voltage-source converters (VSC) 

Voltage-source converters (VSC) are based on transistor converters. They are characterized 
by a bi-directional current flow and a single voltage polarity. Voltage and current harmonics 
exist up to frequencies of about 20 kHz. 

Two variants of VSC schemes exist: symmetrical monopoles (using one single converter) and 
asymmetrical monopole or bipole (with one converter for each polarity). 

Both schemes are shown in Figure 1402 and Figure 1403. 

 

Figure 1402 – Typical scheme for VSC – symmetrical monopole 
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Figure 1403 – Typical scheme for VSC – asymmetrical monopole or bipole 

We distinguish three different current-measurement functions: 

• CT4: measurement of the current in the transistor branches of the converter. 
The CT can be placed before (CT4a) or after the transistor branch (CT4b); 

• CT2: measurement of the current at the DC side of the converter; 

• CT3: measurement of the current in the DC filter (not always present in this scheme). 

Table 1402 gives an overview of the current and voltage waveshapes as well as the main 
characteristics of the different applications of the CT. 
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Table 1402 – Current and voltage in current transformers for VSC application 

 Current Voltage Characteristics 

CT2 

  

Pure DC application 

High accuracy 
measurement 

Harmonics measurement 

Metering, control and 
protection purposes 

Short step response time 

CT3 

 
 

DC voltage stress 

DC current = 0 

Harmonics measurement 

Mainly for protection 
purposes 

CT4a 

 

Symmetrical monopole: 

 

Asymmetrical monopoles / 
bipoles: 

 

Pure AC voltage or DC + 
AC voltage 

DC + AC current 

High-accuracy 
measurement 

Short step response time 

CT4b 

 
 

DC voltage stress 

DC + AC current 

High-accuracy 
measurement 

Short step response time 
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INSTRUMENT TRANSFORMERS –  
 

Part 14: Additional requirements for current  
transformers for DC applications 

 
 
 

1 Scope 

This part of IEC 61869 provides all requirements specific to current transformers to be used in 
DC applications (DCCTs), whatever the technology used. The output signal can be analogue 
or digital. 

It is applicable to newly manufactured current transformers used for measuring, protection 
and/or control applications in DC power systems with a rated voltage above 1,5 kV. 

The general configuration of a single-pole low-power instrument transformer is described in 
Figure 601 of IEC 61869-6:2016. 

The DCCTs intended for current measurement in the transistor branch of the VSC valve 
(referred to as CT4a and CT4b in Figure 1403 and Table 1402) are not covered by this 
document, and will be considered in a future revision. 

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. 

Clause 2 of IEC 61869-6:2016 is applicable, with the following additions and modifications: 

IEC TS 60815-4:2016, Selection and dimensioning of high-voltage insulators intended for use 
in polluted conditions – Part 4: Insulators for DC systems 

IEC TS 61245:2015, Artificial pollution tests on high-voltage ceramic and glass insulators to 
be used on DC systems 

IEC 61869-6:2016, Instrument transformers – Part 6: Additional general requirements for low-
power instrument transformers 

IEC 61869-9:2016, Instrument transformers – Part 9: Digital interface for instrument 
transformers 

3 Terms and definitions 

Clause 3 of IEC 61869-1:2007, of IEC 61869-6:2016 and of IEC 61869-9:2016 are applicable 
with the following additions and modifications. 
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3.1 General definitions 

3.1.1401 
instrument transformer for DC application 
instrument transformer intended to be used in DC applications with at least one of the 
following functions: 

• measure DC current or DC voltage (with significant harmonics); 

• withstand DC voltage. 

3.1.1402 
current transformer for DC application 
DCCT 
instrument transformer for DC application in which the secondary signal, under normal 
conditions of use, is substantially proportional to the primary current 

Note 1 to entry: The different applications are described in the introduction. 

3.2 Definitions related to dielectric ratings 

3.2.2 
highest voltage for equipment 
Um 
Definition 3.2.2 of IEC 61869-1:2007 is replaced by the following one: 

highest value of DC voltage for which the equipment is designed to operate continuously, in 
respect of its insulation as well as other characteristics that relate to this voltage 

3.3 Definitions related to current ratings 
3.3.1401 
DC overload current 
overcurrent occurring in an electric circuit, which is not caused by a short-circuit or an earth 
fault 

Note 1 to entry: The DC overload current is specified by the customer in terms of value and duration. 

[SOURCE: IEC 60050-826:2004, 826-11-15, modified – “DC” added in the term and Note 1 to 
entry added.] 

3.3.1402 
short-time overload current 
Isov 
DC overload current occurring for a duration shorter than one minute 

3.3.1403 
long-time overload current 
Ilov 
DC overload current occurring for a duration of minutes or hours 

Note 1 to entry: Different values of long-time overload can be specified for different durations. 

3.3.1404 
maximum peak fault current 
Isc 
maximum peak value of current occurring during a fault condition of the DC power system 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 61869-14:2018
https://standards.iteh.ai/catalog/standards/sist/ffa99c32-5a41-4037-8c71-

229797e7ade1/iec-61869-14-2018



IEC 61869-14:2018 © IEC 2018 – 13 –  

3.4 Definitions related to accuracy 

3.4.1401 
Absolute error 
εA 
error (expressed in A) that a current transformer introduces into the measurement and which 
arises from the fact that the actual transformation ratio is not equal to the rated transformation 
ratio 

Note 1 to entry: The absolute error is defined by the following formula:

 
εA = Kr ⋅ Us – Ip 

where 

Kr  is the rated transformation ratio; 

Ip is the DC value of the actual primary current in steady state; 

Us is the DC value of the output voltage. 

3.5 Definitions related to other ratings 

3.5.1401 
step response 
duration between the instant when the measurand (or quantity supplied) is subjected to a 
specified abrupt change and the instant when the indication (or quantity supplied) reaches, 
and remains within specified limits of, its final steady-state value 

Note 1 to entry: See graphical explanation in Figure 1404. iTeh STANDARD PREVIEW
(standards.iteh.ai)
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