
Draft for Public Comment
Form 36

DPC: 24/30500641 DC

BSI Group Headquarters

389 Chiswick High Road London W4 4AL

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

Date: 20 September 2024
Origin: European

Latest date for receipt of comments: 13 November 2024 Project No. 2021/03414

Responsible committee: GEL/112 Evaluation and qualification of electrical insulating materials and systems

Interested committees:

Title: Draft BS EN IEC 60216-1 Ed.7.0 Electrical insulating materials - Thermal endurance properties. Part 1: Ageing procedures 
and evaluation of test results.

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard

i) has any issues related to 3rd party IPR, patent or copyright
ii) affects other national standard(s)
iii) requires additional national guidance or information

WARNING: THIS IS A DRAFT AND MUST NOT BE REGARDED OR USED AS A BRITISH STANDARD. THIS DRAFT
IS NOT CURRENT BEYOND 13 November 2024

This draft is issued to allow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation is limited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com or from BSI Customer Services, Tel:
+44(0) 20 8996 9001 or email cservices@bsigroup.com. British, International and foreign standards are also available from BSI
Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from https://
standardsdevelopment.bsigroup.com/.

Responsible Committee Secretary: Committee Service Centre (BSI)
Direct tel: 020 8996 7009
E-mail: csc@bsigroup.com

Full document details: 24/30500641 DC

http://www.avadocuments.com/doc/24-30500641-dc
http://www.avadocuments.com/doc/24-30500641-dc


Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/
Figure/Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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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/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 60216-1 has been prepared by IEC technical committee 112: Evaluation and qualification 
of electrical insulating materials and systems. It is an International Standard.

This seventh edition cancels and replaces the sixth edition  published in 2013. This edition 
constitutes a technical revision.

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

10) Update the definition for temperature index temperature index (3.1.1)
11) Add requirements for selection of related materials used e.g. in different colors (5.1.2)
12) Test procedure for thickness sensitivity (5.5 and 6.6)
13) Removal of Annex C "Concepts in earlier editions"

The text of this International Standard is based on the following documents:
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Draft Report on voting

XX/XX/FDIS XX/XX/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.

A list of all parts in the IEC 60216 series, published under the general title Electrical insulating 
materials - Thermal endurance properties, can be found on the IEC website.

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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NOTE:

INTRODUCTION

The listing of the thermal capabilities of electrical insulating materials, based on service 
experience, was found to be impractical, owing to the rapid development of polymer and 
insulation technologies and the long time necessary to acquire appropriate service experience. 
Accelerated ageing and test procedures were therefore required to obtain the necessary 
information. The IEC 60216 series has been developed to formalize these procedures and the 
interpretation of their results.

Physico-chemical models postulated for the ageing processes led to the almost universal 
assumption of the Arrhenius equations to describe the rate of ageing. Out of this arose the 
concept of the temperature index (TI) as a single-point characteristic based upon accelerated 
ageing data. This is the numerical value of the temperature in °C at which the time taken for 
deterioration of a selected property to reach an accepted end-point is that specified (usually 20 
000 h).

The term Arrhenius is widely used (and understood) to indicate a linear relationship between the logarithm of a 
time and the reciprocal of the thermodynamic (absolute or Kelvin) temperature. The correct usage is restricted to such a 
relationship between a reaction rate constant and the thermodynamic temperature. The common usage is employed 
throughout this standard.

The large statistical scatter of test data which was found, together with the frequent occurrence 
of substantial deviations from the ideal behavior, demonstrated the need for tests to assess the 
validity of the basic physico-chemical model. The application of conventional statistical tests, 
as set out in IEC 60493-1, fulfilled this requirement, resulting in the "confidence limit", (TC) of 
TI, but the simple, single-point TI  was found inadequate to describe the capabilities of 
materials. This led to the concept of the "Thermal Endurance Profile" (TEP), incorporating the 
temperature index, its variation with specified ageing time, and a confidence limit.

A complicating factor is that the properties of a material subjected to thermal ageing may not all 
deteriorate at the same rate, and different end-points may be relevant for different applications. 
Consequently, a material may be assigned more than one temperature index, derived, for 
example, from the measurement of different properties and the use of different end-point times.

It was subsequently found that the statistical confidence index included in the TEP was not 
widely understood or used. However, the statistical tests were considered essential, 
particularly after minor modifications to make them relate better to practical circumstances: the 
concept of the halving interval (HIC) was introduced to indicate the rate of change of ageing 
time with temperature. TEP was then abandoned, with the TI and HIC being reported in a way 
which indicated whether or not the statistical tests had been fully satisfied. At the same time, 
the calculation procedures were made more comprehensive, enabling full statistical testing of 
data obtained using a diagnostic property of any type, including the particular case of partially 
incomplete data. Simultaneously with the development of the IEC 60216 series, other 
standards were being developed in ISO, intended to satisfy a similar requirement for plastics 
and rubber materials. These are ISO 2578  and ISO 11346  respectively, which use less 
rigorous statistical procedures and more restricted experimental techniques. A simplified 
calculation procedure is described in IEC 60216-8.
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ELECTRICAL INSULATING MATERIALS - THERMAL ENDURANCE 
PROPERTIES - PART 1: AGEING PROCEDURES AND EVALUATION OF 

TEST RESULTS –

1 Scope

This part of IEC 60216 specifies the general ageing conditions and procedures to be used for 
deriving thermal endurance characteristics and gives guidance in using the detailed 
instructions and guidelines in the other parts of the standard.

Although originally developed for use with electrical insulating materials and simple 
combinations of such materials, the procedures are considered to be of more general 
applicability and are widely used in the assessment of materials not intended for use as 
electrical insulation.

In the application of this standard, it is assumed that a practically linear relationship exists 
between the logarithm of the time required to cause the predetermined property change and 
the reciprocal of the corresponding absolute temperature (Arrhenius relationship).

For the valid application of the standard, no transition, in particular no first-order transition 
should occur in the temperature range under study.

Throughout the rest of this standard the term "insulating materials" is always taken to mean 
"insulating materials and simple combinations of such materials".

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 60212, Standard conditions for use prior to and during the testing of solid electrical 
insulating materials

IEC 60216-2, Electrical insulating materials - Thermal endurance properties - Part 2: 
Determination of thermal endurance properties of electrical insulating materials - Choice of test 
criteria

IEC 60216-3:2021, Electrical insulating materials - Thermal endurance properties - Part 3: 
Instructions for calculating thermal endurance characteristics

IEC 60216-4-1, Electrical insulating materials - Thermal endurance properties - Part 4-1: 
Ageing ovens - Single-chamber ovens

IEC 60216-4 (all Parts 4), Electrical insulating materials - Thermal endurance properties - Part 
4: Ageing ovens

IEC 60216-8, Electrical insulating materials - Thermal endurance properties - Part 8: 
Instructions for calculating thermal endurance characteristics using simplified procedures

IEC 60493-1:2011, Guide for the statistical analysis of ageing test data - Part 1: Methods 
based on mean values of normally distributed test results

Full document details: 24/30500641 DC

http://www.avadocuments.com/doc/24-30500641-dc
http://www.avadocuments.com/doc/24-30500641-dc


Export made on 2024-09-20 Not to be 
used for official purposes © IEC 2024

- 9 - DRAFT

•
•

3 Terms, definitions, symbols and abbreviations

3.1 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

3.1.1
temperature index
TI
numerical value of the temperature in degrees Celsius determined by test by itself

Note 1 to entry: This rating is based on 20 000 h life, unless otherwise specified, based on one of the 
end-of-life criteria listed in IEC 60216-2.

3.1.2
halving interval
HIC
numerical value of the temperature interval in Kelvin which expresses the halving of the time to 
end-point taken at the temperature equal to temperature index (3.1.1)

[SOURCE: IEC 60050-212:2010, definition 212-12-13, modified - "equal to TI" replaces 
"corresponding to the temperature index or the relative temperature index"]

3.1.3
thermal endurance graph
graph in which the logarithm of the time to reach a specified end-point in a thermal endurance 
test is plotted against the reciprocal thermodynamic (absolute) test temperature

[SOURCE: IEC 60050-212:2010, definition 212-12-10, modified - "insertion of word 
"(absolute)"]

3.1.4
thermal endurance graph paper
graph paper having a logarithmic time scale as the ordinate, graduated in powers of ten (from 
10 h to 100 000 h is often a convenient range)

Note 1 to entry: Values of the abscissa are proportional to the reciprocal of the thermodynamic (absolute) 
temperature. The abscissa is usually graduated in a non-linear (Celsius) temperature scale oriented with 
temperature increasing from left to right.

3.1.5
ordered data
set of data arranged in sequence so that, in the appropriate direction through the sequence, 
each member is greater than, or equal to, its predecessor
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