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NOTE 1   Where an International Publication has been modified by common modifications, indicated by (mod), 
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General terminology and test requirements
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IEC 60931-2 - Shunt power capacitors of the non-self-
healing type for AC systems having a rated 
voltage up to and including 1 000 V - Part
2: Ageing test and destruction test

EN IEC 60931-2 - 

IEC 61000-2-2 2002 Electromagnetic compatibility (EMC) - Part 
2-2: Environment - Compatibility levels for
low-frequency conducted disturbances and
signalling in public low-voltage power
supply systems

EN 61000-2-2 2002 

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

- - 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Shunt power capacitors of the non-self-healing type for AC systems 

having a rated voltage up to and including 1 000 V –  
Part 1: General 

 
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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 60931-1 has been prepared by IEC technical committee 33: Power capacitors and their 
applications. It is an International Standard. 

This third edition cancels and replaces second edition published in 1996 and 
Amendment 1:2002. This edition constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) integration of IEC 60931-3 within IEC 60931-1; 
b) deletion of self-healing test. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

33/721/FDIS 33/725/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 60931 series, published under the general title Shunt power 
capacitors of the non-self-healing type for AC systems having a rated voltage up to and 
including 1 000 volts, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
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1 Scope 

This part of IEC 60931 is applicable to both non-self-healing capacitor units and non-self-
healing capacitor banks intended to be used, particularly, for power-factor correction of AC 
power systems having a rated voltage up to and including 1 000 V and frequencies 15 Hz to 
60 Hz. 

This document also applies to capacitors intended for use in power filter circuits. Additional 
definitions, requirements, and tests for filter capacitors are given in Annex A. 

The following capacitors are excluded from this part of IEC 60931: 

– Shunt power capacitors of the self-healing type for AC systems having a rated voltage up 
to and including 1 000 V (IEC 60831 series [1]1) 

– Shunt capacitors for AC power systems having a rated voltage above 1 000 V (IEC 60871 
series [2]) 

– Power capacitors for induction heating installations (IEC 60110 series [3]) 
– Series capacitors for power systems (IEC 60143 series [4]) 
– Capacitors for motor applications (IEC 60252 series [5]) 
– Coupling capacitors and capacitor dividers (IEC 60358 series [6]) 
– Capacitors for power electronics (IEC 61071 [7]) 
– Small AC capacitors to be used for fluorescent and discharge lamps (IEC 61048 [8] and 

IEC 61049 [9]) 
– Capacitors for suppression of radio interference (under consideration) 
– Capacitors intended to be used in various types of electrical equipment and thus considered 

as components 
– Capacitors intended for use with DC voltage superimposed on the AC voltage 
– Shunt power capacitors of the self-healing type for AC systems having a rated voltage above 

1 000 V (IEC 63210 [10]) 

Accessories such as insulators, switches, instrument transformers, fuses, etc., are to be in 
accordance with the relevant IEC standards. 

The purpose of this document is: 

a) to formulate uniform rules regarding performances, testing and rating; 
b) to formulate specific safety rules; 
c) to provide a guide for installation and operation. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 60060-1, High-voltage test techniques – Part 1: General definitions and test requirements 

IEC 60931-2, Shunt power capacitors of the non-self-healing type for a.c. systems having a 
rated voltage up to and including 1000 V – Part 2: Ageing test and destruction test 

___________ 
1  Numbers in square brackets refer to the Bibliography. 
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IEC 61000-2-2:2002, Electromagnetic compatibility (EMC) – Part 2-2: Environment – 
Compatibility levels for low-frequency conducted disturbances and signalling in public low-
voltage power supply systems 

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

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1  
capacitor element 
element 
device consisting essentially of two electrodes separated by a dielectric 

[SOURCE: IEC 60050-436:1990 [11], 436-01-03] 

3.2  
capacitor unit 
unit 
assembly of one or more capacitor elements in the same container with terminals brought out 

[SOURCE: IEC 60050-436:1990 [11], 436-01-04] 

3.3  
non-self-healing capacitor 
capacitor in which the dielectric, after local break-down, is not restored 

3.4  
capacitor bank 
bank 
number of capacitor units connected so as to act together 

[SOURCE: IEC 60050-436:1990 [11], 436-01-06] 

3.5  
capacitor 
generic term, encompassing the notions of capacitor unit and capacitor bank 

Note 1 to entry: In this part of IEC 60931, the word capacitor is used when it is not necessary to lay particular stress 
upon the different meanings of the words capacitor unit or capacitor bank. 

[SOURCE: IEC 60831-1:2014 [12], 3.5] 
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3.6  
discharge device 
<of a capacitor> device which may be incorporated in a capacitor, capable of reducing the 
voltage between the terminals practically to zero, within a given time, after the capacitor has 
been disconnected from a network 

[SOURCE: IEC 60050-436:1990 [11], 436-03-15, modified – "intended to" replaced with 
"capable of", "to a given value" replaced with "practically to zero"] 

3.7  
internal fuse 
<of a capacitor> fuse connected inside a capacitor unit, in series with an element or a group of 
elements 

[SOURCE: IEC 60050-436:1990 [11], 436-03-16] 

3.8  
line terminal 
terminal intended for connection to a line conductor of a network 

Note 1 to entry: In polyphase capacitors, a terminal intended to be connected to the neutral conductor is not 
considered to be a line terminal. 

[SOURCE: IEC 60050-436:1990 [11], 436-03-01] 

3.9  
rated capacitance 
CN 
<of a capacitor> capacitance value for which the capacitor has been designed 

[SOURCE: IEC 60050-436:1990 [11], 436-01-12, modified – "derived from the values of rated 
output, voltage and frequency of the capacitor" replaced with "for which the capacitor has been 
designed"] 

3.10  
rated output 
QN 
<of a capacitor> reactive power derived from the rated values of capacitance, frequency and 
voltage 

[SOURCE: IEC 60050-436:1990 [11], 436-01-16, modified – "for which the capacitor has been 
designed" replaced with "derived from the rated values of capacitance, frequency and voltage"] 

3.11  
rated voltage 
UN 
<of a capacitor> RMS value of the alternating voltage for which the capacitor has been designed 

Note 1 to entry: In the case of capacitors consisting of one or more separate circuits (such as single-phase units 
intended for use in polyphase connection, or polyphase units with separate circuits), UN refers to the rated voltage 
of each circuit. 

Note 2 to entry: For polyphase capacitors with internal electrical connections between the phases, and for 
polyphase capacitor banks, UN refers to the phase-to-phase voltage. 

[SOURCE: IEC 60050-436:1990 [11], 436-01-15] 
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3.12  
rated frequency 
fN 
<of a capacitor> frequency for which the capacitor has been designed 

[SOURCE: IEC 60050-436:1990 [11], 436-01-14] 

3.13  
rated current 
IN 
<of a capacitor> RMS value of the alternating current for which the capacitor has been designed 

[SOURCE: IEC 60050-436:1990 [11], 436-01-13] 

3.14  
capacitor losses 
active power dissipated in the capacitor 

Note 1 to entry: All loss-producing components should be included, for example: 

– for a unit, losses from dielectric, internal fuses, internal discharge resistor, connections, etc. 

– for a bank, losses from units, external fuses, busbars, discharge and damping reactors, etc. 

[SOURCE: IEC 60050-436:1990 [11], 436-04-10] 

3.15  
tangent of the loss angle 
tan δ 
<of a capacitor> ratio between the equivalent series resistance and the capacitive reactance of 
the capacitor at specified sinusoidal alternating voltage and frequency 

[SOURCE: IEC 60050-436:1990 [11], 436-04-11] 

3.16  
ambient air temperature 
temperature of the air at the proposed location of the capacitor. 

3.17  
cooling air temperature 
temperature of the cooling air measured at the hottest position in the bank, under steady-state 
conditions, midway between two units 

Note 1 to entry: If only one unit is involved, it is the temperature measured at a point approximately 0,1 m away 
from the capacitor container and at two-thirds of the height from its base. 

[SOURCE: IEC 60831-1:2014 [12], 3.22] 

3.18  
steady-state condition 
thermal equilibrium attained by the capacitor at constant output and at constant ambient air 
temperature 

3.19  
residual voltage 
the voltage remaining on the terminals of a capacitor at a certain time following disconnection 
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