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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
INSTRUMENT TRANSFORMERS –  

 
Part 10: Additional requirements  

for low-power passive current 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 61869-10 has been prepared IEC technical committee 38: 
Instrument transformers. 

This first edition of IEC 61869-10, together with IEC 61869-1, IEC 61869-6, IEC 61869-8 and 
IEC 61869-9, cancels and replaces the first edition of IEC 60044-8, published in 20021. This 
edition constitutes a technical revision. 

The technical changes concern IEC TC 38's decision to restructure the whole set of stand-
alone standards in the IEC 60044 series and transform it into a new set of standards 
composed of general requirements documents and specific requirements documents. 

_____________ 

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

FDIS Report on voting 

38/550/FDIS 38/551/RVD 

 
Full information on the voting for the approval of this part of IEC 61869 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. 

This standard is Part 10 of IEC 61869, published under the general title Instrument 
transformers. 

This Part 10 is to be read 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 edition of 
these documents.  

This Part 10 follows the structure of IEC 61869-1:2007 and IEC 61869-6:2016 and 
supplements or modifies the corresponding clauses.  

When a particular subclause of Part 1or part 6 is not mentioned in this Part 10, that subclause 
applies. When this part of IEC 61869 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 note, the following numbering 
system is used: 

–  clauses, subclauses, tables, figures and notes that are numbered starting from 1001 are 
additional to those in Part 1 and Part 6; 

–  additional annexes are lettered 10A, 10B, 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 on the IEC 
website. 
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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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INTRODUCTION 

Low-power passive current transformers (LPCT) are based on passive technologies without 
any active electronic components. They can have an output signal proportional to the primary 
current, for example iron core coils with integrated shunt as a current to voltage converter 
(primary converter) or they can have an output signal proportional to the derivative of the 
primary current, for example air-core coils (Rogowski coils). This part of IEC 61869 does not 
cover the air-core coils with active integrator. 

According to a general block diagram given in Figure 601 of IEC 61869-6:2016, the low-power 
passive current transformers do not use an active primary converter (i.e. without any active 
electronic component); therefore, there is no need for primary power supply. Additionally, 
neither the secondary converter nor the secondary power supply is used. 

The general block diagram of a low-power passive current transformer is given in 
Figure 1001. 

The applied technology decides which part is necessary for the realization of a low-power 
passive current transformer, i.e. it is not absolutely necessary that the transmitting cable or 
primary converter described in Figure 1001 be included in the low-power passive current 
transformer. The derivative LPCT solution considers only the air-core coil as the primary 
sensor and the transmission cable as the transmitting system. In this technology, the primary 
converter is not considered. In case of a proportional LPCT solution, the ferromagnetic-core 
coil is considered as the primary sensor, a burden resistance connected directly to the coil 
outputs works as a primary converter and the transmission cable is a transmitting system. 

 

Figure 1001 – General block diagram of a single-phase low-power 
passive current transformer 
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INSTRUMENT TRANSFORMERS –  
 

Part 10: Additional requirements  
for low-power passive current transformers 

 
 

1 Scope 

This part of IEC 61869 is a product standard and covers only additional requirements for low-
power passive current transformers. The product standard for low-power passive current 
transformers comprises IEC 61869-1, together with IEC 61869-6 and this document with 
specific requirements. 

This document is applicable to newly manufactured low-power passive current transformers 
with analogue output for use with electrical measuring instruments or electrical protective 
devices having a rated frequency from 15 Hz to 100 Hz. 

This document covers low-power passive current transformers used for measurement or 
protection and multi-purpose low-power passive current transformers used for both 
measurement and protection. 

Subclause 5.6.1001 covers the accuracy requirements that are necessary for low-power 
passive current transformers for use with electrical measuring instruments. 

Subclause 5.6.1002 covers the accuracy requirements that are necessary for low-power 
passive current transformers for use with electrical protective relays, and particularly for forms 
of protection in which the prime requirement is to maintain the accuracy up to several times 
the rated current. If required, the transient accuracy of low-power passive current 
transformers during fault is also given in 5.6.1002. 

Low-power passive current transformers have analogue voltage output only (for digital output 
or for technology using any kind of active electronic components refer to IEC 61869-82). Such 
low-power passive current transformers can include the secondary signal cable (transmitting 
cable). The principle of operation of derivative low-power passive current transformers using 
air-core coils (Rogowski coils) is given in Annex 10B and the principle of operation of 
proportional low-power passive current transformers using iron-core coils with integrated 
shunt is given in Annex 10C. 

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: 

IEC 60059, IEC standard current ratings 

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

_____________ 

2  Under preparation. 
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3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61869-1 and 
IEC 61869-6 apply with the following additions and modifications. 

3.1 General definitions 

3.1.613 
transmitting system 
Definition 3.1.613 of IEC 61869-6:2016 is applicable with the following addition: 

Note 1001 to entry: For low-power passive current transformers the transmitting system is just a transmitting 
cable. 

3.1.621 
output signal 
Definition of 3.1.621 of IEC 61869-6:2016 is applicable with the following modification: 

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

( ) )(2sin2)( sressss tuftUtu ++= ϕπ  

where 

uS(t) is the output signal; 

Us  is theRMS value of the secondary voltage, when uSres(t) = 0; 

f  is the fundamental frequency; 

φs  is the secondary phase angle; 

usres(t)  is the secondary residual voltage including harmonic, interharmonic and sub-harmonic components; 

t  is the instantaneous value of the time; 

f, Us, φs  being constant for steady-state condition. 

3.1.1001 
derivative LPCT 
low-power passive current transformer providing an output signal proportional to the derivate 
of the input signal 

Note 1 to entry: LPCT based on non-magnetic-core coil technology without a built-in integrator (e.g. Rogowski 
coils) are derivate LPCT. 

3.1.1002 
proportional LPCT 
low-power passive current transformer providing an output signal proportional to the input 
signal 

Note 1 to entry: LPCT based on iron-core technology with a built-in primary converter providing output voltage are 
proportional LPTC. 

3.4 Definitions related to accuracy 

3.4.3 
ratio error 
ε 
Definition 3.4.3 of IEC 61869-1:2007 and IEC 61869-6:2016 is applicable with the following 
addition: 

Note 1001 to entry: The ratio error, expressed in percent, is given by the formula:  

100(%)
p

psr ×
−⋅

=
I

IUK
ε  
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where 

Kr  is the rated transformation ratio; 

Ip  is the RMS value of the primary current; 

Us is the RMS value of the secondary voltage. 

3.4.602 
rated delay time 
tdr 
not applicable 

3.4.607 
composite error 
εc 
Definition 3.4.607 of IEC 61869-6:2016 is applicable with the following addition: 

Note 1001 to entry: The composite error εc, expressed in per cent, is given by the formula: 

[ ] 100)()(11(%)
0

2
psr

p
c ×−⋅= ∫

T
dttituK

TI
ε  

where 

Kr  is the rated transformation ratio; 

Ip  is the RMS value of the primary current; 

ip (t) is the instantaneous primary current; 

us (t) is the instantaneous secondary voltage;  

T  is the duration of one cycle; 

t  is the instantaneous value of the time. 

3.4.1001 
ratio correction factor 
CFI 
factor by which the rated transformation ratio evaluated at rated burden and rated frequency 
of an individual passive LPCT is to be multiplied to achieve the specified accuracy class 

Note 1 to entry: Derivative LPCT is a frequency dependent device because its output linearly changes with 
frequency. It can be used under different system frequencies without any change in its design and without loss of 
accuracy. However, when the system frequency is different from the rated frequency, the correction factor is given 
by using the following formula: 

f
fCFCF ff
r

II r
⋅=  

where  

CFIf is the ratio correction factor at frequency f; 

CFIfr is the ratio correction factor at rated frequency fr; 

fr is the rated system frequency of the passive LPCT; 

f is the actual system frequency. 

3.4.1002 
corrected transformation ratio 
Kcor 
individual transformation ratio of a passive LPCT 

Note 1 to entry: The relationship between the corrected transformation ratio and rated transformation ratio is: 

rIcor KCFK ⋅=  
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3.4.1003 
phase offset correction 
ϕo cor 
value added to the rated phase offset evaluated at the rated burden and rated frequency of an 
individual passive LPCT to achieve the specified accuracy class 

3.4.1004 
corrected phase offset 
φcor φo 
individual phase offset of a passive LPCT 

Note 1 to entry: The relationship between the corrected phase offset and phase offset correction is: 

orocorocor ϕϕϕ ϕ +=
 

3.4.1005 
corrected ratio error 
εcor I  
ratio error of an individual passive LPCT corrected by the factor defined in 3.4.1001 

Note 1 to entry: The corrected ratio error is given by the formula: 

100(%)
p

psrI
corI ×

−⋅⋅
=

I
IUKCF

ε  

where 

CFI  is the ratio correction factor of the individual passive LPCT. 

3.4.1006 
corrected composite error 
εc cor I 
composite error of an individual passive LPCT corrected by the factor defined in 3.4.1001 

Note 1 to entry: The corrected composite error is given by the formula: 

100)]()([11(%)
0

2
psrI

p
ccorI ×−+⋅⋅= ∫

T
dttittuKCF

TI
dε  

where 

CFI  is the ratio correction factor of the individual passive LPCT; 

πϕδ 2ecor Tt ⋅=  is the time adjustment due to the corrected phase error. 

3.4.1007 
corrected phase error 
φe cor 
phase error of an individual passive LPCT corrected by the value defined in 3.4.1004 

Note 1 to entry: The corrected phase error is given by the formula: 

ocorpecor ϕϕϕϕϕ −−= s  
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3.7 Index of abbreviations 

Subclause 3.7 of IEC 61869-1:2007 is replaced by the following: 

CFI ratio correction factor  

fr rated frequency 

Icth rated continuous thermal current 

Idyn rated dynamic current 

Iepr rated extended primary current 

ip(t) primary current in transient condition 

Ipr rated primary current 

Ipsc rated primary short-circuit current 

Ith rated short-time thermal current 

Kcor corrected transformation ratio 

Kpcr rated extended primary current factor 

Kr rated transformation ratio 

Kssc rated symmetrical short-circuit factor 

LPCT low- power current transformer 

LPIT low-power instrument transformer 

Rbr rated burden 

Tp  specified primary time constant for transient performance 

Um highest voltage for equipment 

Usr rated secondary voltage 

ε ratio error 

εc composite error 

εc cor I corrected composite error 

εcor I corrected ratio error 

ϕcor φo corrected phase offset 

ϕo phase offset 

ϕo cor phase offset correction 

ϕor rated phase offset 

ϕe cor corrected phase error 

 

5 Ratings  

5.3 Rated insulation levels and voltages 

5.3.5 Insulation requirements for secondary terminals 

Subclause 5.3.5 of IEC 61869-6:2016 is applicable.  

5.3.601 Rated auxiliary power supply voltage (Uar) 

Not applicable. 
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5.5 Rated output 

5.5.601 Rated burden (Rbr) 

Subclause 5.5.601 of IEC 61869-6:2016 is applicable with the following addition: 

The cable included in the LPCT shall not be changed/modified in order to preserve the 
specified characteristics of the device. 

5.5.602 Standard values for the rated delay time (tdr) 

Not applicable. 

5.6 Rated accuracy class 

5.6.1001 Accuracy based on rated transformation ratio and rated phase error 

Ratio error ε or composite error εc is calculated by the formula in Note 1001 of definitions 
3.4.3 and 3.4.607. No correction for individual deviations of the passive LPCT is done. 

The phase error is calculated by the formula in Note 601 of definition 3.4.605 in IEC 61869-
6:2016. For passive LPCT only the rated phase offset φor is considered. Because rated delay 
time for passive LPCT is not applicable, φtdr is zero.  

5.6.1002 Accuracy based on individual corrected transformation ratio and corrected 
phase offset 

As an alternative to the accuracy based on rated transformation ratio and rated phase offset, 
for passive LPCT the accuracy can be calculated based on the individual corrected 
transformation ratio or individual ratio correction factor and the individual corrected phase 
offset or individual phase offset correction factor. More information about the individual 
correction is shown in Annex 10A. 

Corrected ratio error εcor I or corrected composite error εc cor I is calculated by the formula in 
Note 1 of definitions 3.4.1005 and 3.4.1006. The correction factor CFI shall be in the range 
0,900 to 1,100 and specified with the suitable accuracy and number of decimals according to 
the relevant accuracy class (with a minimal resolution of 0,001). 

The corrected phase error is calculated by the formula in Note 1 of definition 3.4.1007. For 
passive LPCT the individual corrected phase offset φcor φo replaces the rated phase offset φor. 
Because rated delay time for passive LPCT is not applicable, φtdr is zero. The phase offset 
correction shall be in the range of ±300 min and specified with the suitable accuracy and 
number of decimals according to the relevant accuracy class (with a minimal resolution of 1 
min).  

If the accuracy is based on the individual correction, the correction factors or the corrected 
transformation ratio and the corrected phase offset shall be indicated on the rating plate.  

5.6.1003 Measuring low-power passive current transformers 

5.6.1003.1 Accuracy class designation for low-power passive current transformers 

For measuring passive LPCT, the accuracy class is designated by the highest permissible 
percentage of the ratio error (ε) at rated primary current and rated output.  

5.6.1003.2 Standard accuracy classes 

The standard accuracy classes for measuring passive LPCT are: 

0,1 – 0,2 – 0,2S – 0,5 – 0,5S – 1 – 3 
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5.6.1003.3 Limits of current error and phase error for measuring passive LPCT 

The current error and phase error at rated frequency and at rated or higher burden shall not 
exceed the values given in Table 1001.  

Table 1001 – Limits of ratio error and phase error  
for measuring passive LPCT  

Accuracy 
class 

Ratio error ε, εcor I   

± % 

± phase error at primary current shown below 

Minutes Centiradians 

at current at current at current 
0,01 
Ipr  

0,05 
Ipr  

0,2Ipr  Ipr  Kpcr x 
Ipr  

0,01 
Ipr  

0,05 
Ipr  

0,2Ipr  Ipr  Kpcr x 
Ipr  

0,01 
Ipr  

0,05 
Ipr  

0,2Ipr  Ipr  Kpcr x 
Ipr  

0,1 - 0,4 0,2 0,1 0,1 - 15 8 5 5 - 0,45 0,24 0,15 0,15 

0,2 - 0,75 0,35 0,2 0,2 - 30 15 10 10 - 0,9 0,45 0,3 0,3 

0,2 S 0,75 0,35 0,2 0,2 0,2 30 15 10 10 10 0,9 0,45 0,3 0,3 0,3 

0,5 - 1,5 0,75 0,5 0,5 - 90 45 30 30 - 2,7 1,35 0,9 0,9 

0,5 S 1,5 0,75 0,5 0,5 0,5 90 45 30 30 30 2,7 1,35 0,9 0,9 0,9 

1,0 - 3,0 1,5 1,0 1,0 - 180 90 60 60 - 5,4 2,7 1,8 1,8 

3 - - 4,5 3 3 - - - - - - - - - - 

 

More information and an explanatory diagram on the limits of accuracy and protection classes 
are available in IEC 61869-6:2016, Annex 6E. 

For passive LPCT without integrated primary conductor Annex 10D defines accuracy 
designations regarding the position of the primary conductor. 

5.6.1003.4 Accuracy requirements on harmonics 

If there are requirements for harmonics, the accuracy requirements on harmonics, given in 
IEC 61869-6:2016, Annex 6A, are applicable even though the improvement of the relevant 
test procedures given there is under consideration by IEC TC 38. 

5.6.1004 Protective low-power passive current transformers 

5.6.1004.1 Rated accuracy limit primary current  

The standard values for the rated accuracy limit primary currents shall be according to 
IEC 60059. The preferred values are: 

5 000 A – 10 000 A – 12 500 A – 25 000 A – 31 500 A – 40 000 A – 50 000 A – 63 000 A – 
80 000 A 

5.6.1004.2 Accuracy class designation 

For protective passive LPCT, the accuracy class is designated by the highest permissible 
percentage of the composite error, followed by the letter “P” (meaning protection) or by the 
letters “TPE” (meaning transient protection electronic classes) and the rated accuracy limit 
primary current. 

NOTE See IEC 61869-6:2016, Annex 6B, for more explanations on TPE classes. 

5.6.1004.3 Standard accuracy classes  

The standard accuracy classes for protective passive LPCT are: 

5P – 10P – 5TPE 
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5.6.1004.4 Limits of current error and phase error for protective passive LPCT 

At rated frequency and at a burden equal to or higher than the rated burden, the current ratio 
error, phase error and composite error shall not exceed the values given in Table 1002.  

For class TPE the maximum peak instantaneous error shall not exceed the values given in 
Table 1002 during application of specified duty cycle. More information is given in IEC 61869-
6:2016, Annex 6B. 

Table 1002 – Limits of errors 

Accuracy 
class 

± Ratio error at 
rated primary 

current 

ε, εcor I  in % 

± Phase error at rated 
primary current Composite error at 

rated accuracy limit 
primary current 

εc, εcor I  in % 

Maximum peak 
instantaneous error at 

rated primary short 
circuit current Ipsc  

% 
Minutes Centiradians 

5TPE 1 60 1,8 5 10 

5P 1 60 1,8 5 - 

10P 3 - - 10 - 

NOTE Information on transient performance related to class TPE and other classes defined in IEC 61869-2 (PR, PX, 
PXR, TPX, TPY and TPZ) are given in IEC 61869-6:2016, Annex 6B. 

 

For passive LPCT without integrated primary conductor Annex 10D defines accuracy 
designations regarding the position of the primary conductor. 

5.6.1004.5 Accuracy requirements on harmonics 

If there are requirements for harmonics, the accuracy requirements on harmonics, given in 
IEC 61869-6:2016, Annex 6A, are applicable even though the improvement of the relevant 
test procedures given there is under consideration by IEC TC 38. 

5.1001 Standard values for rated primary current (Ipr) 

The standard values of rated primary currents are: 

25 A – 50 A – 80 A – 100 A 

and their decimal multiples or fractions. 

5.1002 standard values for rated extended primary current factor (Kpcr) 

Because of the linear characteristics, the same passive LPCT can be used within a wide 
range of primary current values. The standard values for the rated extended primary current 
factor are: 

5 – 10 – 20 – 50 – 100 

NOTE Selection of proper primary and secondary rated values is done in line with input limits of the measuring or 
protection equipment. 

5.1003 Standard value of rated continuous thermal current (Icth) 

The standard value of the rated continuous thermal current is the rated primary current (Ipr) or 
the rated extended primary current (Iepr) if specified. 
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5.1004 Standard values of rated secondary voltage (Usr) 

The standard RMS. values of the rated secondary voltage, Usr, at rated primary current are: 

22,5 mV – 150 mV – 225 mV 

5.1005 Short-time current ratings 

5.1005.1 Rated short-time thermal current (Ith) 

A rated short-time thermal current (Ith) shall be assigned to the passive LPCT. 

The standard value of the duration of the rated short-time thermal current is 1 s. 

5.1005.2 Rated dynamic current (Idyn) 

The value of the rated dynamic current (Idyn) is 2,5 times the rated short-time thermal current 
(Ith) and it shall be indicated on the rating plate when it is different from this value. 

5.1006 Rated phase offset (φor) 

The rated phase offset for proportional LPCT is 0°. 

The rated phase offset for derivative LPCT is 90°. 

6 Design and construction 

6.11 Electromagnetic compatibility (EMC) 

6.11.3 Requirements for immunity 

Not applicable. 

6.11.601 Emission requirements 

Subclause 6.11.601 of IEC 61869-6:2016 is applicable with the following additions: 

As a consequence, no further emission requirement is specified for passive LPCT in addition 
to Radio Interface Voltage (RIV) test and Transmitted Overvoltage (TOV) test. 

6.13 Markings 

Subclause 6.13 of IEC 61869-6:2016 is applicable with the following additions: 

6.13.1001 Terminal markings – General rules 

The terminal markings shall identify 

a) the primary and secondary windings; 
b) the relative polarities of windings. 

6.13.1002 Method of marking 

The primary terminals shall be marked clearly and indelibly, either on their surface or in their 
immediate vicinity. If possible, the secondary terminals shall be identified clearly and 
indelibly, either on the surface of passive LPCT or in case of an integrated cable with 
connector, in the immediate vicinity of the connector. If not possible, the manufacturer shall in 
any case provide relevant information in the product documentation. 
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The marking shall consist of letters followed, or preceded where necessary, by numbers. The 
letters shall be in block capitals. 

6.13.1003 Markings to be used 

The markings of passive LPCT terminals shall be as indicated in Figure 1002. 

 

 
Primary terminals 
 
 
 
 
 
 
Secondary terminals 

 

 

 
passive LPCT with one secondary winding 

 
 
Primary terminals 
 
 
 
 
 
 
 
Secondary terminals 
 

 

 

 
passive LPCT with 2 secondary windings; each with its own 

core. (Two alternative markings for the secondary terminals.) 
 

Figure 1002 – Marking of terminals 

6.13.1004 Indication of relative polarities 

All the terminals marked P1 and S1 shall have the same polarity at the same instant. 

NOTE For a derivative LPCT the output will be out of phase typically by 90° (leading). 

6.13.1005 Rating plate markings 

In addition to those markings defined in IEC 61869-1:2007, 6.13, and IEC 61869-6:2016, 
6.13, all low-power passive current transformers shall carry the following rating plate 
markings: 

a) the rated primary current and secondary voltage (e.g.100A/22,5mV); 
b) the rated extended primary current factor (e.g. Kpcr = 10); 
c) the rated short-time thermal current (e.g. Ith = 40 kA); 
d) the rated dynamic current if it differs from 2,5 x Ith (e.g. Idyn = 80 kA); 

IEC S2 

P1 P2 

S1 

1S1 

P1 P2 

1S2 2S1 2S2 
1 
1 S 1 

2 S 2 
1 S 2 

2 S 
IEC 
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e) on low-power passive current transformers with two or more windings, the use of each 
winding and its corresponding terminals; 

f) the rated continuous thermal current if different from Kpcr Ipr; 
g) the accuracy class based on the rated and corrected transformation ratio, if applicable; 

EXAMPLE 1 cl 0,2 for measuring passive LPCT. 

EXAMPLE 2 5P 31 000 A for protective passive LPCT. 

EXAMPLE 3 cl 0,2 / 5P 31 000 A for multi-purpose passive LPCT. 

EXAMPLE 4 cl 0,5-A3 for passive LPCT without integrated primary conductor (see Annex 10D). 

h) the ratio correction factor or the corrected transformation ratio, if needed for the declared 
accuracy class (e.g. CFI = 0,9657, or Kcor = 16,11 kA/V); 

i) the phase offset correction, or the corrected phase offset if needed for the declared 
accuracy class (e.g. φo cor = -33 min, or φcor φo = 89,45°); 

j) the type of the output signal, proportional or derivative.  

6.601 Requirements for optical transmitting system and optical output link 

Not applicable. 

6.602 Requirements for electrical transmitting system and electrical wires for output 
link 

6.602.1 Connectors 

Subclause 6.602.1 of IEC 61869-6:2016 is applicable with the following addition: 

Table 1003 – Pin assignment for RJ45 connectors used in passive LPCT 

RJ 45 connector for: Pin: 1 2 3 4 5 6 7 8 

Passive LPCT S1 S2       

Reserved for Passive LPVT       a n 

Reserved for TEDS   +   -   

Reserved for power supply 
(see IEC 61869-7 and IEC 61869-8) 

   + -    

 

NOTE In case of more than one secondary winding each output signal is connected with a separate cable and 
connector. 

6.603 Signal-to-noise ratio 

Not applicable. 

6.604 Failure detection and maintenance announcement 

Not applicable. 

6.605 Operability 

Not applicable. 

6.606 Reliability and dependability 

Not applicable. 

Full document details: IEC 61869-10 2017

http://avadocuments2026.com/doc/iec-61869-10-2017
http://avadocuments2026.com/doc/iec-61869-10-2017


 – 20 – IEC 61869-10:2017 © IEC 2017 

6.607 Vibrations 

Not applicable. 

7 Tests 

7.1 General 

7.1.2 List of tests 

Subclause 7.1.2 of IEC 61869-6:2016 is applicable with Table 10 replaced by the following: 

Table 10 – List of tests 

Tests Subclause 

Type tests 7.2 

Temperature-rise test  7.2.2 

Impulse voltage withstand test on primary terminals  7.2.3 

Wet test for outdoor type transformers  7.2.4 

Electromagnetic compatibility (EMC) tests (RIV test) 7.2.5 

Test for accuracy  7.2.6 

Verification of the degree of protection by enclosures  7.2.7 

Enclosure tightness test at ambient temperature  7.2.8 

Pressure test for the enclosure 7.2.9 

Short-time current test 7.2.1001 

Routine tests 7.3 

Power-frequency voltage withstand tests on primary terminals  7.3.1 

Partial discharge measurement  7.3.2 

Power-frequency voltage withstand tests on secondary terminals  7.3.4 

Test for accuracy  7.3.5 

Verification of markings  7.3.6 

Enclosure tightness test at ambient temperature 7.3.7 

Pressure test for the enclosure 7.3.8 

Special tests 7.4 

Chopped impulse voltage withstand test on primary terminals  7.4.1 

Multiple chopped impulse test on primary terminals  7.4.2 

Measurement of capacitance and dielectric dissipation factor 7.4.3 

Transmitted overvoltage test 7.4.4 

Mechanical tests  7.4.5 

Internal arc fault test  7.4.6 

Enclosure tightness test at low and high temperatures  7.4.7 

Gas dew point test  7.4.8 

Corrosion test  7.4.9 

Fire hazard test  7.4.10 

Test for accuracy for harmonics and low frequencies Annex 6A, 6A.6.1 

Sample tests 7.5 
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7.1.1001 Passive LPCT integrated in other equipment 

For specific application where the passive LPCT is integrated in other equipment (such as 
separable connectors, bushings, terminations, etc.) test voltages and procedures of the 
relevant standards for this equipment shall be taken into account. This topic is under 
consideration in TC 38. 

7.2 Type tests 

7.2.2 Temperature rise test  

Subclause 7.2.2 of IEC 61869-1:2007 is applicable with the following additions: 

7.2.2.1001 Test set up  

For passive LPCT in three-phase gas-insulated metal-enclosed switchgear, all three phases 
shall be tested at the same time.   

The passive LPCT shall be mounted in a manner representative of the mounting in service 
and the secondary windings shall be loaded with the designated burdens. However, because 
the position of the passive LPCT in each switchgear can be different, it is left to the 
manufacturer’s choice of how to arrange the test set up. 

The temperature rise test is not applicable for derivative LPCT without integrated primary 
conductor (window type). 

7.2.2.1002 Measurement of the ambient temperature 

The sensors to measure the ambient temperature shall be distributed around the passive 
LPCT, at an appropriate distance according to the passive LPCT ratings and at about half-
height of the passive LPCT, protected from direct heat radiation. 

To minimize the effects of variation of cooling-air temperature, particularly during the last test 
period, appropriate means should be used for the temperature sensors, such as heat sinks of 
time constant approximately equal to that of the passive LPCT.  

The average readings of two sensors shall be used for the test. 

7.2.2.1003 Duration of the test 

The test can be terminated when the following conditions are met: 

– the test duration is at least equal to three times the passive LPCT thermal time constant;  
– the rate of temperature rise of the windings, and for oil immersed passive LPCT the rate of 

temperature rise of the top oil does not exceed 1 K/h, during three consecutive 
temperature rise readings.  

The manufacturer shall estimate the thermal time constant by one of the following methods: 

• before the test, based on the results of previous tests on a similar design. The thermal 
time constant shall be confirmed during the temperature rise test; 

• during the test, from the temperature rise curve(s) or temperature decrease curve(s) 
recorded during the course of the test and calculated according to IEC 61869-2:2012 
Annex 2D; 

• during the test, as the point of intersection between the tangent to the temperature rise 
curve originating at 0 and the maximum estimated temperature rise; 

• during the test, as the time elapsed until 63 % of maximum estimated temperature rise. 
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7.2.2.1004 Temperatures and temperature rises  

The purpose of the test is to determine the average temperature rise of the windings and, for 
oil-immersed transformers, the temperature rise of the top oil, in steady state conditions. 

The average temperature of the windings shall, when practicable, be determined by the 
resistance variation method, but for windings of very low resistance, thermometers, 
thermocouples or other appropriate temperature sensors may be employed. 

Thermometers or thermocouples shall measure the temperature rise of parts other than 
windings. The top oil temperature shall be measured by sensors applied to the top of the 
metallic head directly in contact with the oil. 

The temperature rises shall be determined as the difference with respect to the ambient 
temperature measured as indicated in 7.2.2.1002. 

7.2.2.1005 Test modalities for passive LPCT having Um < 550 kV 

The test shall be performed by applying to the primary winding the rated continuous thermal 
current with the secondary(ies) connected to the rated burden. 

7.2.2.1006 Test modalities for oil-immersed passive LPCT having Um ≥ 550 kV 

The test shall be performed by applying simultaneously to the passive LPCT: 

– the rated continuous thermal current to the primary winding with the secondary winding(s) 
connected to the rated burden; 

– the highest voltage of the equipment divided by √3 between the primary winding and earth 
at which also a terminal of the secondary winding(s) shall be connected.  

7.2.5 Electromagnetic compatibility (EMC) tests 

7.2.5.2 Immunity test 

Not applicable. 

7.2.5.601 EMC emission tests 

Not applicable. 

7.2.6 Test for accuracy 

7.2.6.601 General 

Subclause 7.2.6.601 of IEC 61869-6:2016 is applicable with the following addition: 

The correction factor and phase offset declared in the rating plate shall be used for all 
accuracy tests (CFi = 1 is assumed if it is not declared on the rating plate). 

7.2.6.602 Basic accuracy tests 

7.2.6.602.1 Basic accuracy tests for measuring LPIT 

Subclause 7.2.602.1 of IEC 61869-6:2016 is applicable with the following addition: 

To prove compliance with the specified accuracy class, tests shall be made with the primary 
conductor centred and perpendicular to the LPCT (if the primary conductor is not part of the 
LPCT) and without the influence of an external current carrying conductor. 
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7.2.6.602.2 Basic accuracy tests for protective LPIT 

Subclause 7.2.602.1 of IEC 61869-6:2016 is applicable with the following addition: 

To prove compliance with the specified accuracy class, tests shall be made with the primary 
conductor centred and perpendicular to the LPCT (if the primary conductor is not part of the 
LPCT) and without the influence of an external current carrying conductor. 

7.2.6.604 Test for accuracy versus frequency 

Subclause 7.2.6.604 of IEC 61869-6:2016 is applicable with the following addition: 

For frequency dependent devices such as derivative LPCT the requirements for the frequency 
range need adjustment to be performed in the connected device (meter, protection 
relays,etc.). See Clause10B.5. 

7.2.6.605 Test for accuracy in relation to replacement of components 

Not applicable. 

7.2.6.606 Additional accuracy tests for protective LPCT 

Subclause 7.2.6.606 of IEC 61869-6:2016 is applicable with the following additions: 

7.2.6.606.1001 Test for composite error 

Compliance with the limits of composite error given in Table 1002 shall be demonstrated by a 
direct test in which a substantially sinusoidal current equal to the rated accuracy limit primary 
current is passed through the primary winding with the secondary winding connected to a 
burden of magnitude equal to the rated burden. 

The test may be carried out on a passive LPCT similar to the one being supplied, except that 
reduced insulation may be used, provided that the same geometrical arrangement is retained. 

The passive LPCT shall be mounted in a manner representative of the mounting in service 
and the secondary windings shall be loaded with the designated burdens. However, because 
the position of the passive LPCT in each switchgear can be different, it is left to the 
manufacturer’s choice of how to arrange the test set up. The distance between the return 
primary conductor or other nearby conductors and the passive LPCT should be taken into 
account from the point of view of reproducing service conditions. 

7.2.6.606.1002 Test for transient performance 

Compliance with the limits of instantaneous error up to t' and/or t" and at the accuracy limit 
conditions given in Table 1002 shall be demonstrated by a direct test in which a transient 
current defined in 3.3.613 is passed through the primary terminals with rated burden, rated 
primary short-circuit current, specified primary time constant and specified duty cycle. 

7.2.6.1001 Test for accuracy in respect of the positioning of the primary conductor 

This test is to verify the accuracy requirements if the primary conductor is not centred and/or 
not perpendicular to the passive LPCT. 

This test is applicable to passive LPCT without integrated primary conductor. Detailed test 
procedures are described in Clause 10D.3. 

7.2.6.1002 Test for impact of magnetic field from other phases 

This test is to verify the influence of other phases on the accuracy of passive LPCT. 
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For passive LPCT to be embedded or installed into electric equipment (for instance installed 
in GIS), the test shall be performed in a configuration representing the real installation. 

For passive LPCT designed for the use with cables then an external cable shall be placed 
outside the passive LPCT under test (see Figure 1003). 

In a first step, the rated primary current is flowing through the internal conductor of the 
passive LPCT under test. The internal conductor shall be centred and parallel to the axis of 
the LPCT. The test set up shall be made in a way that the influence of any current in the 
external conductor can be negligible. 

The ratio and phase errors are recorded. 

In the second step the external conductor is attached to the external side of the passive LPCT 
and parallel to the internal conductor. The external conductor and the outer surface of the 
LPCT shall touch at 90° with respect to the output wirings position or the output connector of 
the LPCT, as shown in Figure 1003 b). 

The rated primary current is flowing through both the internal conductor and the external 
conductor of the LPCT under test. The difference of both ratio and phase errors between 
measurements in the first and second steps shall be within 1/3 of the error limits of the 
relevant accuracy class. 

 

 

a) First step b) Second step 

Figure 1003 – Test set up for impact of magnetic field from other phases 

7.2.1001 Short-time current test 

This test shall be made with the secondary winding(s) connected to the rated burden, and at a 
current I for a time t, so that (I2t) is not less than (I2

th1s) and provided t has a value between 
0,5 s and 5 s. 

The dynamic test shall be made with the secondary winding(s) connected to the rated burden, 
and with a primary current whose peak value is not less than the rated dynamic current (Idyn) 
for at least one peak. 
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The dynamic test may be combined with the thermal test above, provided the first major peak 
current of that test is not less than the rated dynamic current (Idyn). 

The transformer shall be deemed to have passed these tests if, after cooling to ambient 
temperature (between 10 °C and 40 °C), it satisfies the following requirements: 

a) it is not visibly damaged; 
b) its errors after the test (demagnetization may be performed if applicable) do not differ from 

those recorded before the tests by more than half the limits of error appropriate to its 
accuracy class; 

c) it withstands the dielectric tests specified in 7.3.1, 7.3.2, and 7.3.4, but with the test 
voltages or currents reduced to 90 % of those given; 

d) on examination, the insulation next to the surface of the conductor does not show 
significant deterioration (e.g. carbonization). 

The examination d) is not required if the current density in the primary winding, corresponding 
to the rated short-time thermal current (Ith), does not exceed: 

– 180 A/mm2 where the winding is of copper of conductivity not less than 97 % of the value 
given in IEC 60028; 

– 120 A/mm2 where the winding is of aluminium of conductivity not less than 97 % of the 
value given in IEC 60121. 

NOTE Experience has shown that in service the requirements for thermal rating are generally fulfilled in the case 
of class A insulation, provided that the current density in the primary winding, corresponding to the rated short-time 
thermal current, does not exceed the above-mentioned values. 

Consequently, compliance with this requirement may take the place of the insulation 
examination, if agreed between manufacturer and purchaser. 

7.4 Special tests 

7.4.601 Vibration tests 

Not applicable. 

601 Information to be given with enquiries, tenders and orders 

601.1 Designation 

Subclause 601.1 of IEC 61869-6:2016 is applicable with the following addition: 

The specification of an LPCT for an enquiry or an order shall include the items listed in Table 
1004. 
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Table 1004 – Designation of a passive LPCT 

Rating Abbreviation Definition Clause or sub-
clause 

Highest voltage for equipment Um 3.2.2 5.2 

Rated insulation level  3.2.3 5.3 

Service conditions   4 

Rated frequency fr 3.5.1 5.4 

Rated short-time thermal current Ith 3.3.605 5.1005 

Rated primary current Ipr 3.3.601 5.1001 

Rated extended primary current Iepr 3.3.602 5.1002 

Rated secondary voltage  Usr 3.1.623 5.1004 

Rated burden  Rbr (resistance/capacitance) 3.4.7 5.5.601 

Rated accuracy limit primary current  3.3.604 5.6.1004.1 

Accuracy class  3.4.5 5.6.1003.2 
5.6.1004.3 

Application (for example, free-standing, GIS, 
suspended on busbar, breaker-mounted) 

   

Phase offset φo 3.4.603 5.1006 

Correction factor (if applicable) CFI 3.4.1003 5.6.1002 

Corrected phase offset (if applicable) φcor φo 3.4.1004 5.6.1002 

For special applications:    

Rated primary short-circuit current for transient 
performance 

Ipsc 3.3.608 - 

Rated symmetrical short-circuit current factor for 
transient performance 

Kssc 3.3.609 - 

Specified primary time constant for transient 
performance (not for derivative LPCT) 

Tp 3.3.610 - 

The user shall declare whether the correction with correction factor and/or phase offset is permitted to reach the 
accuracy class. 

 

601.2 Dependability 

Not applicable. 

NOTE Subclause 601.2 in IEC 61869-6:2016 refers to 6.606 which is not applicable in this part of IEC 61869 
because the passive LPCT has no components that will be replaced during maintenance. 
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