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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELECTION GUIDELINES FOR POLYMERIC MATERIALS
FOR OUTDOOR USE UNDER HV STRESS

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.

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.

IEC TR 62039 has been prepared by IEC technical committee 112: Evaluation and qualification
of electrical insulating materials and systems. It is a Technical Report.

This second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

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

a) addition of hydrophobicity definitions and hydrophobicity transfer test;

b) addition of stress corrosion test.
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The text of this Technical Report is based on the following documents:

Draft Report on voting

112/526/DTR 112/535/RVDTR

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 Report 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/standardsdev/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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document 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.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

There is a need within utilities and industry for material standards that define the physical
properties of the polymers applied for outdoor insulation. This requirement was identified during
discussions in I[EC TC 36 and IEC TC 112. As a consequence, in 2001, CIGRE formed the
working group D1.14 and later on working groups D1.27, C4.303 and D1.58 with the specific
task of defining the physical parameters which are important for the polymeric materials applied
in outdoor insulation and developing the relevant test methods, where necessary. As a first step,
a state-of-the-art report was issued by CIGRE in Technical Brochure 255. Thirteen properties
were identified; standardized test methods and minimum requirements were available for eleven
of them. For the remaining property of hydrophobicity retention and recovery, test methods and
minimum requirements still need to be defined. This will be the future task of SC D1. This
document presents, as a conclusion of the CIGRE report, the important material properties for
polymeric materials used in outdoor insulation, where they are applicable, and lists
standardized test methods including minimum requirements. If no standardized tests are
available, then test methods reported in literature (references in the bibliography) are
summarized.
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SELECTION GUIDELINES FOR POLYMERIC MATERIALS
FOR OUTDOOR USE UNDER HV STRESS

1 Scope

This document presents the important material properties of polymeric materials used in
outdoor insulation and, where applicable, lists standardized test methods including minimum
requirements. If no standardized tests are available, the test methods reported in literature are
summarized.

This document is valid for insulating materials having polymeric insulation, which are used in
outdoor high voltage electrical applications with a system voltage greater than 1 000 V AC and
1 500 V DC (several tests are only defined for alternating current, which are not applicable for
direct current). Such applications are relevant where the housing is an integral part of the device,
for example in surge arresters and cable terminations. The scope of this document is limited to
the insulation materials only and is not generally intended for coating materials (coating
materials are, for example, thin layers applied on toughened glass and ceramic). Some tests
mentioned in this document are applicable for coating and are under consideration by CIGRE.
The performance of insulators in service depends on several factors such as the type of material,
the design and environmental conditions. Consequently, the choice of materials that fulfil the
requirements listed in Table 1 is a necessary condition but does not guarantee satisfactory
performance when used in outdoor insulation.

In Annex A and Annex B different test methods for testing additional properties are given, which
are not standardized.

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 60243-1, Electric strength of insulating materials — Test methods — Part 1: Tests at power
frequencies

IEC 60243-2, Electric strength of insulating materials — Test methods — Part 2: Additional
requirements for tests using direct voltage

IEC 60455-2, Resin based reactive compounds used for electrical insulation — Part 2: Methods
of test

IEC 60587, Electrical insulating materials used under severe ambient conditions — Test
methods for evaluating resistance to tracking and erosion

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 61621, Dry, solid insulating materials — Resistance test to high-voltage, low-current arc
discharges

IEC TS 62073, Guidance on the measurement of hydrophobicity of insulator surfaces
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IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1:
Determination of resistive properties (DC methods) — Volume resistance and volume resistivity
— General method

ISO 34-1, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 1:
Trouser, angle and crescent test pieces

ISO 483, Plastics — Small enclosures for conditioning and testing using aqueous solutions to
maintain the humidity at a constant value

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

ISO 6721-11, Plastics — Determination of dynamic mechanical properties — Part 11: Glass
transition temperature

ISO 11357-2, Plastics — Differential scanning calorimetry (DSC) — Part 2: Determination of glass
transition temperature and step height

ISO 11359-2, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of
coefficient of linear thermal expansion and glass transition temperature


http://www.electropedia.org/
http://www.iso.org/obp



