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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Artificial pollution tests on high-voltage polymeric
insulators to be used on AC and DC systems

FOREWORD

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.

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.

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.

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.

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.

All users should ensure that they have the latest edition of this publication.

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.

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.

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 TS 63414 has been prepared by subcommittee 36B: Insulators for overhead lines, of IEC
technical committee 36: Insulators. It is a Technical Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

36/630/DTS 36/637/RVDTS

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 Technical Specification is English.
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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.

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 technical specification is applicable for the determination of the AC and DC pollution
flashover and withstand voltage characteristics of insulators with polymeric housing, to be used
outdoors in HV applications and exposed to polluted environments. This is also applicable for
insulators with hydrophobic coatings. This document refers to AC systems with a rated voltage
greater than 1 000 V and DC systems with a rated voltage greater than 1 500 V.

The object of this technical specification is to prescribe standardized test methods,
requirements and procedures for artificial pollution tests applicable to polymeric insulators for
overhead lines including traction lines, station post and hollow insulators of equipment.
Available test experience with polymeric station post and hollow insulators, especially for DC
applications, is limited.

The proposed tests are not applicable to ceramic and glass insulators without polymeric
housing, to greased insulators or to special types of insulators (e.g., insulators with
semiconducting glaze).

Differently to ceramic and glass insulators without polymeric housing:

— The pollution performance of insulators with polymeric housing varies with the
hydrophobicity condition of the surface. The specific conditions simulated by standardized
tests might not represent the actual dynamic field conditions.

— The determination of the flashover and/or withstand voltage under pollution conditions is
not enough for dimensioning. Additional constraints related to possible ageing are also to
be considered.

— If the Hydrophobicity Transfer Material (HTM) test according to IEC TR 62039 [1]" confirms
that an insulator is non-HTM, it can be tested according to IEC 60507 [2] or IEC TS 61245
[3].

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 terminology and test requirements
IEC 60060-2, High-voltage test techniques - Part 2: Measuring systems

IEC TS 60815-1, Selection and dimensioning of high-voltage insulators intended for use in
polluted conditions - Part 1: Definitions, information and general principles

IEC TS 62073:2016, Guidance on the measurement of hydrophobicity of insulator surfaces

1 Numbers in square brackets refer to the Bibliography.
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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:

— |EC Electropedia: available at https://www.electropedia.org/

— 1S0O Online browsing platform: available at https://www.iso.org/obp
3.1 General definitions

3.1.1

individual test

single process consisting in applying to the object a specified test voltage, for a specified time
or until flashover occurs, at a specified degree of pollution

3.1.2

leakage current

current measured in series with the polluted insulator surface (pollution layer) at its grounded
end during a pollution test

3.1.3
withstand voltage
test voltage at which an insulator shall withstand at a specified degree of pollution

3.1.4
flashover voltage
test voltage at which an insulator flashes over at a specified degree of pollution

3.2 Definitions related to tests with AC voltage

3.21
AC short-circuit current of the testing plant
1

sC
root mean square (RMS) value of the current delivered by the testing plant when the test
insulator is short-circuited at the test voltage

3.2.2
AC test voltage

Ut ac
RMS value of the voltage with which the insulator is energized at the beginning of an individual
test

3.3 Definitions related to tests with DC voltage

3.3.1
DC test voltage

Uibc
mean voltage with which the insulator is energized at the beginning of an individual test
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3.3.2
actual mean voltage
U

am
mean value of the voltage at a given instant over a time interval ending at the instant considered
and having a duration equal to that of one cycle of the alternating voltage supplying the rectifier

Note 1 to entry: When it is not possible to determine the cycle of the supply voltage, the time interval is 20 ms.

Note 2 to entry: For more information, please refer to Figure 2.

3.3.3

ripple
periodic deviation from the arithmetic mean value of the test voltage

3.34

ripple amplitude

Ul’

half the difference between maximum and minimum values of test voltage

3.3.5
ripple factor
ratio of the ripple amplitude to the actual mean voltage

3.3.6
voltage drop
AU pe

difference between the test voltage (U, p¢) and the actual mean voltage (U,,,)

Note 1 to entry: For more information, please refer to Figure 3.

3.3.7
relative voltage drop
ratio of the voltage drop (4U, p¢) to the test voltage (U, pc) usually expressed in percent

3.3.8
voltage overshoot
difference between the actual mean voltage (U,,,) and the test voltage (U; pc)

Note 1 to entry: For more information, please refer to Figure 3.

3.3.9
relative voltage overshoot
ratio of the voltage overshoot to the test voltage (U; pc), usually expressed in percent

3.4 Definitions related to characteristics of the test insulator

3.41
unified specific creepage distance under test
USCD;

measured creepage distance of an insulator divided by the applied test voltage across the
insulator

Note 1 to entry: Expressed in mm/kV.


https://standards.iteh.ai/catalog/standards/iec/22ee35ae-9f51-402e-a557-2d7018551017/iec-ts-63414-2025
https://standards.iteh.ai/catalog/standards/iec/22ee35ae-9f51-402e-a557-2d7018551017/iec-ts-63414-2025

IEC TS 63414:2025 © IEC 2025

3.4.2

hydrophobicity

property of a surface of a solid insulating material characterized by its ability to repel water or
aqueous electrolyte solutions

Note 1 to entry: Hydrophobicity of a polymeric insulating material is, in general, a volume property which depends
on the chemical composition of the material.

Note 2 to entry: Hydrophobicity is nonetheless strongly affected by surface effects such as:
— surface structure (i.e. roughness);

— chemical interaction between water and the solid surface (adsorption, absorption, swelling of the solid material
in contact with water);

— an accumulated pollution layer.

Note 3 to entry: Furthermore, the conditions during an evaluation of hydrophobicity (temperature, pressure,
humidity), and the method for cleaning or electrostatic charges can affect the measured degree of hydrophobicity.

Note 4 to entry: Hydrophobicity is a dynamic parameter influenced by environmental factors and surface discharge
activity.

3.4.3

hydrophobicity class

HC

specific level of the scale used in the spray method (Method C)

Note 1 to entry: Seven classes, HC1 to HC7, have been defined. HC1 corresponds to the most hydrophobic surface
and HC7 to the most hydrophilic surface.

[SOURCE: IEC TS 62073:2016, 2.6]

3.4.4

hydrophobicity transfer

phenomenon which makes the pollution layer hydrophobic due to the transfer of low molecular
weight components from the bulk of material

3.4.5

hydrophobicity transfer material

HTM

polymeric material which exhibits hydrophobicity and the capability to transfer hydrophobicity
onto the layer of pollution, which is a combined dynamic behaviour of retention and transfer of
hydrophobicity specific to different insulator materials

[SOURCE: IEC TR 62039:2021, 3.4]

3.5 Definitions related to characteristics of the artificial pollution

3.5.1

salinity

Sa

concentration of the solution of salt in tap water, expressed by the amount of salt divided by
the volume of solution

Note 1 to entry: Expressed in kg/m?3.

3.5.2

pollution layer

conducting electrolytic layer on the insulator surface, formed and composed by salt (salt fog
test) or by salt plus inert materials (solid layer test)


https://standards.iteh.ai/catalog/standards/iec/22ee35ae-9f51-402e-a557-2d7018551017/iec-ts-63414-2025
https://standards.iteh.ai/catalog/standards/iec/22ee35ae-9f51-402e-a557-2d7018551017/iec-ts-63414-2025

IEC TS 63414:2025 © IEC 2025

3.5.3

salt deposit density

SDD

amount of sodium chloride in an artificial deposit on a given surface of the insulator (metal parts
and assembling materials are not to be included in this surface) divided by the area of this
surface

Note 1 to entry: Expressed in mg/cm?.

3.54

degree of pollution

value of the quantity (salinity, salt deposit density) which characterizes the artificial pollution
applied to the tested insulator

3.5.5
specified salinity
value of the salinity used to characterize an individual test

3.5.6
specified salt deposit density
value of the salt deposit density used to characterize an individual test

Note 1 to entry: This is defined as the average of the salt deposit density values measured on a few insulators (or
on parts of them), which are chosen for this purpose from among the contaminated ones prior to their submission to
any test. A minimum of three measurements are recommended.

3.5.7

non-soluble deposit density

NSDD

amount of non-soluble residue removed from a given surface of the insulator, divided by the
area of this surface

Note 1 to entry: This is expressed in mg/cm?.

3.6 Definitions related to statistical characteristics of disruptive-discharge voltage

values
3.6.1
50 % flashover voltage of a test object
Uso

prospective voltage value which has a 50 % probability of producing a disruptive discharge on
the test object

3.6.2
arithmetic mean value of the disruptive-discharge voltage of a test object
U

a
voltage representing the disruptive voltages in a finite set or in an interval

3.6.3

standard deviation of the disruptive voltage of a test object
)

measure of the dispersion of the disruptive voltages

10


https://standards.iteh.ai/catalog/standards/iec/22ee35ae-9f51-402e-a557-2d7018551017/iec-ts-63414-2025
https://standards.iteh.ai/catalog/standards/iec/22ee35ae-9f51-402e-a557-2d7018551017/iec-ts-63414-2025

	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 Terms and definitions
	3.1 General definitions
	3.2 Definitions related to tests with AC voltage
	3.3 Definitions related to tests with DC voltage
	3.4 Definitions related to characteristics of the test insulator
	3.5 Definitions related to characteristics of the artificial pollution
	3.6 Definitions related to statistical characteristics of disruptive-discharge voltage values




