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TYPES OF WINDING WIRES -
Part 27-3: Paper tape covered rectangular copper wire

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IE€\is to promote
international co-operation on all questions concerning standardization in the electrical and glectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techhical 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. Internatiohal,” governmental and non-
governmental organizations liaising with the IEC also participate in this preparatien. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance »Wwith 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 technigal committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for intepnational use and are accepted by IEC National
Committees in that sense. While all reasonable efforts arezmade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible<{fér 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 ifi“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 attestatiom of conformity. Independent certification bodies provide conformity
assessment services and, in some area$) access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent cettification 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 nattite’ 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 ‘te’ 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.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60317-27-3 edition 1.1 contains the first edition (2019-11) [documents 55/1801/FDIS
and 55/1826/RVD] and its amendment 1 (2024-06) [documents 55/1986/CDV and
55/2022/RVC].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 60317-27-3 has been prepared by IEC technical committee 55:
Winding wires.

This first edition cancels and replaces the fourth edition of IEC 60317-27 published in 2013.
This edition constitutes a technical revision.

= =T (YR : 1 ! 4l £
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IEC 60317-27:2013:
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a) replacement of Annex A with a reference to 1ISO 6892-1;

b) renumbering of this document as IEC 60317-27-3, as one in a series of four specifications
for paper covered winding wires.

This publication has been drafted in accordance with the ISO/IEC Directives, Part.2,
This International Standard is to be used in conjunction with the IEC 60317-0<2:206432020.

The numbering of clauses in this document is not continuous from Clauses 20 to 30 in order
to reserve space for possible future wire requirements prior to those'for wire packaging.

A list of all the parts in the IEC 60317 series, published undef\the general title Specifications
for particular types of winding wires, can be found on the IEC website.

The committee has decided that the contents of this document and its amendment will remain
unchanged until the stability date indicated on the{lEC website under webstore.iec.ch in the
data related to the specific document. At this date; the document will be

e reconfirmed,

e withdrawn, or

e revised.

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

This part of IEC 60317 forms an element of a series of standards which deals with insulated
wires used for windings in electrical equipment. It is composed of the following series:

1) Winding wires — Test methods (IEC 60851 series);

:2) Spgc"ﬁgaﬁggs for pa;ﬁc“[a; t)‘DQS of M“'nd"ng Wires “E(‘ 60317 carinc);

3) Packaging of winding wires (IEC 60264 series).
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SPECIFICATIONS FOR PARTICULAR
TYPES OF WINDING WIRES -

Part 27-3: Paper tape covered rectangular copper wire

1 Scope

This part of IEC 60317 specifies the requirements of paper tape covered rectangular.copper
winding wires. This covering consists of two or more layers of paper tape and is primarily
intended for winding coils for oil immersed transformers.

The range of nominal conductor dimensions covered by this document is:

— width: min. 2,0 mm max. 31,5 mm;

— thickness: min. 0,80 mm max. 10,0 mm.

The paper tapes included in this document are restricted to thOse specified in IEC 60554-1
and |IEC 60554-3-5.

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 documeént. For dated references, only the edition
cited applies. For undated references, the latést edition of the referenced document (including
any amendments) applies.

IEC 60317-0-2:20432020, Specifications for particular types of winding wires — Part 0-2:
General requirements — Enamelledfectangular copper wire

IEC 60554-1, Specification for;cellulosic papers for electrical purposes — Part 1: Definitions
and general requirements

IEC 60554-3-5, Specification for cellulosic papers for electrical purposes — Part 3:
Specifications for individual materials — Sheet 5: Special papers

IEC 60851-2:5Winding wires — Test methods — Part 2: Determination of dimensions

3 Terms, definitions, general notes and appearance

3.4 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60317-0-2 and the

fotowimmgappty:

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1.1
covering
material which is wound, wrapped or braided around a bare or insulated conductor

3.2 General notes

3.21 Methods of test

Subclause 3.2.1 of IEC 60317-0-2:20432020 applies. In case of inconsistency between
IEC 60317-0-2 and this document, IEC 60317-27-3 shall prevail.

3.2.2 Winding wire

The number of paper tapes, type of paper, paper tape thickness, and the degree 'of ‘overlap
shall be agreed upon between the purchaser and supplier.

When a reference is made to winding wire according to this document, the following
information shall be given in the description:

— reference to IEC 60317-27-3;
— nominal conductor dimensions in millimetres (width x thickness);

— nominal increase in dimensions due to paper;

EXAMPLE 1 |EC 60317-27-3 4,00 x 1,00 + 0,20
— (eventually) proof strength minimum (and maximun),value.

EXAMPLE 2 |EC 60317-27-3 4,00 x 1,00 + 0,20 |EC 60317:2%7,00 x 2,50 + 1,00 R, , = 150 MPa

3.3 Appearance

The conductor shall be essentially free from copper dust and other extraneous matter when
examined with normal vision, as wound*on the original spool or reel. The paper covering shall

be of one or more tapes wrapped firmly, closely, evenly, and continuously around the
conductor.

No bonding or adhesive material shall be used except to anchor the ends of paper tapes.

4 Dimensions

4.1 Conductor dimensions

Subclause 4.1 of IEC 60317-0-2:-20432020 applies.

4.2 _Tolerance on conductor dimensions

Subelause 4.2 of IEC 60317-0-2:-20432020 applies.

4.3 Rounding of corners

Subclause 4.3 of IEC 60317-0-2:-20432020 applies.

4.4 Increase in dimensions due to paper covering

The increase in width or thickness due to the paper tape covering shall be agreed between
purchaser and supplier and the minus tolerance shall not exceed the values given in Table 1.

The increase in width due to the paper covering shall be equal to or less than the increase in
thickness.
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The maximum increase may be exceeded, provided that the maximum overall dimension does
not exceed the sum of the maximum dimensions of the conductor plus the maximum increase
given in Table 1.

Table 1 — Increase in dimensions

Increase in dimension due to the paper covering
mm roferance
%
Over Up to and including
-10
- 0,50 0
0,50 1,25 s
-5
1,25 - 0

4.5 Maximum overall dimensions

The overall dimensions shall be measured under a pressdre in accordance with
IEC 60851-2 over the cross section of the bare conductor nominal.dimension.

The overall dimensions shall not exceed the sum of the maximum bare dimensions given in
4.2 and the maximum increase in dimensions permitted im4.4.

5 Electrical resistance

Clause 5 of IEC 60317-0-2:20432020 appli€es.

6 Elongation

Clause 6 of IEC 60317-0-2:20132020 applies.

NOTE When the value of the proof strength of the copper is specified between minimum and maximum limits, the
requirements are agreed upon-between the purchaser and supplier. The method of determination is given in
ISO 6892-1.

7 Springiness

Test appropriate but no requirements specified.

8 _Flexibility and adherence

Because of the great variation in the number and the thickness of papers applied, the
requirements for flexibility shall be agreed between purchaser and supplier at the time of

placing the order.

9 Heat shock

Test inappropriate.

10 Cut-through

Test inappropriate.
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11 Resistance to abrasion

Test inappropriate.

12 Resistance to solvents

—9-—

REDLINE VERSION

Test inappropriate.

13 Breakdown voltage

Test inappropriate.

14 Continuity of insulation

Test inappropriate.

15 Temperature index

Test requirements under consideration.

16 Resistance to refrigerants

Test inappropriate.

17 Solderability

Test inappropriate.

18 Heat or solvent bonding

Test inappropriate.

19 Dielectric dissipation factor

Test inappropriate.

20 Resistance to hydrolysis and to transformer oil

Test appropriate but no requirements specified.

21 Loss of mass

Test inappropriate.

23 Pin hole test

Test inappropriate.
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30 Packaging

The kind of packaging may influence certain properties of the wire, for example flexibility and
adherence. Therefore the kind of packaging, for example the type of spool, shall be agreed
between purchaser and supplier.

The wire shall he p\/pnly and r‘nmpar‘tly wound an Qpnnlq

Where wires are delivered in coils, the dimensions and the maximum masses of such coils
shall be agreed between purchaser and supplier. Any additional protection for coils shall also
be agreed between purchaser and supplier.

A clearance of at least 25 mm shall be arranged between the outermost layer.and the
periphery of the spool flange. Where there is a requirement for a protective papenbetween the
layers and between the wire and the spool, this shall be agreed between the.purchaser and
the supplier. Marking of the label when there is more than one length, identification of the
separate lengths and identification of joints shall also be by agreement between the purchaser
and supplier.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATIONS FOR PARTICULAR

TYPES OF WINDING WIRES -
Part 27-3: Paper tape covered rectangular copper wire

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IE€\is to promote
international co-operation on all questions concerning standardization in the electrical and glectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techhical 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. Internatiohal,” governmental and non-
governmental organizations liaising with the IEC also participate in this preparatien. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance »Wwith 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 technigal committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for intepnational use and are accepted by IEC National
Committees in that sense. While all reasonable efforts arezmade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible<{fér 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 ifi“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 area$) access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent cettification 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 nattite’ 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 ‘te’ 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.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60317-27-3 edition 1.1 contains the first edition (2019-11) [documents 55/1801/FDIS
and 55/1826/RVD] and its amendment 1 (2024-06) [documents 55/1986/CDV and
55/2022/RVC].

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard |IEC 60317-27-3 has been prepared by IEC technical committee 55:
Winding wires.

This first edition cancels and replaces the fourth edition of IEC 60317-27 published in 2013.
This edition constitutes a technical revision.
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a) replacement of Annex A with a reference to ISO 6892-1;

b) renumbering of this document as IEC 60317-27-3, as one in a series of four specifications
for paper covered winding wires.

This publication has been drafted in accordance with the ISO/IEC Directives, Part.2,
This International Standard is to be used in conjunction with the IEC 60317-02:2020.

The numbering of clauses in this document is not continuous from Clauses 20 to 30 in order
to reserve space for possible future wire requirements prior to those'for wire packaging.

A list of all the parts in the IEC 60317 series, published undef\the general title Specifications
for particular types of winding wires, can be found on the IEC website.

The committee has decided that the contents of this document and its amendment will remain
unchanged until the stability date indicated on the{lEC website under webstore.iec.ch in the
data related to the specific document. At this date; the document will be

e reconfirmed,

e withdrawn, or

e revised.
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INTRODUCTION

This part of IEC 60317 forms an element of a series of standards which deals with insulated
wires used for windings in electrical equipment. It is composed of the following series:

1) Winding wires — Test methods (IEC 60851 series);

:2) Spgc"ﬁgaﬁggs for pa;ﬁc“[a; t)‘DQS of M“'nd"ng Wires “E(‘ 60317 carinc);

3) Packaging of winding wires (IEC 60264 series).
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SPECIFICATIONS FOR PARTICULAR
TYPES OF WINDING WIRES -

Part 27-3: Paper tape covered rectangular copper wire

1 Scope

This part of IEC 60317 specifies the requirements of paper tape covered rectangular.copper
winding wires. This covering consists of two or more layers of paper tape and is primarily
intended for winding coils for oil immersed transformers.

The range of nominal conductor dimensions covered by this document is:

— width: min. 2,0 mm max. 31,5 mm;

— thickness: min. 0,80 mm max. 10,0 mm.

The paper tapes included in this document are restricted to thOse specified in IEC 60554-1
and |IEC 60554-3-5.

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 documeént. For dated references, only the edition
cited applies. For undated references, the latést edition of the referenced document (including
any amendments) applies.

IEC 60317-0-2:2020, Specifications for-particular types of winding wires — Part 0-2: General
requirements — Enamelled rectangular copper wire

IEC 60554-1, Specification for;cellulosic papers for electrical purposes — Part 1: Definitions
and general requirements

IEC 60554-3-5, Specification for cellulosic papers for electrical purposes — Part 3:
Specifications for individual materials — Sheet 5: Special papers

IEC 60851-2,Winding wires — Test methods — Part 2: Determination of dimensions

3 Terms, definitions, general notes and appearance

3.4 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60317-0-2 and the

fotowimmgappty:

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1.1
covering
material which is wound, wrapped or braided around a bare or insulated conductor

3.2 General notes

3.21 Methods of test

Subclause 3.2.1 of IEC 60317-0-2:2020 applies. In case of inconsistency between
IEC 60317-0-2 and this document, IEC 60317-27-3 shall prevail.

3.2.2 Winding wire

The number of paper tapes, type of paper, paper tape thickness, and the degree 'of ‘-overlap
shall be agreed upon between the purchaser and supplier.

When a reference is made to winding wire according to this document, the following
information shall be given in the description:

— reference to IEC 60317-27-3;
— nominal conductor dimensions in millimetres (width x thicknegs);

— nominal increase in dimensions due to paper;

EXAMPLE 1 |EC 60317-27-3 4,00 x 1,00 + 0,20
— (eventually) proof strength minimum (and maximun),value.

EXAMPLE 2 |EC 60317-27-3 4,00 x 1,00 + 0,20 |EC 60317:2%7,00 x 2,50 + 1,00 R, , = 150 MPa

3.3 Appearance

The conductor shall be essentially free from copper dust and other extraneous matter when
examined with normal vision, as wound*on the original spool or reel. The paper covering shall

be of one or more tapes wrapped firmly, closely, evenly, and continuously around the
conductor.

No bonding or adhesive material shall be used except to anchor the ends of paper tapes.

4 Dimensions

4.1 Conductor dimensions

Subclause 4.1 of IEC 60317-0-2:2020 applies.

4.2 _Tolerance on conductor dimensions

Subelause 4.2 of IEC 60317-0-2:2020 applies.

4.3 Rounding of corners

Subclause 4.3 of IEC 60317-0-2:2020 applies.

4.4 Increase in dimensions due to paper covering

The increase in width or thickness due to the paper tape covering shall be agreed between
purchaser and supplier and the minus tolerance shall not exceed the values given in Table 1.

The increase in width due to the paper covering shall be equal to or less than the increase in
thickness.
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The maximum increase may be exceeded, provided that the maximum overall dimension does
not exceed the sum of the maximum dimensions of the conductor plus the maximum increase
given in Table 1.

Table 1 — Increase in dimensions

Increase in dimension due to the paper covering
mm rolerance
%
Over Up to and including
-10
- 0,50 0
0,50 1,25 s
-5
1,25 - 0

4.5 Maximum overall dimensions

The overall dimensions shall be measured under a pressdre in accordance with
IEC 60851-2 over the cross section of the bare conductor nominal.dimension.

The overall dimensions shall not exceed the sum of themaximum bare dimensions given in
4.2 and the maximum increase in dimensions permitted im4.4.

5 Electrical resistance

Clause 5 of IEC 60317-0-2:2020 applies.

6 Elongation

Clause 6 of IEC 60317-0-2:2020:applies.

NOTE When the value of the proof strength of the copper is specified between minimum and maximum limits, the
requirements are agreed upon-between the purchaser and supplier. The method of determination is given in
ISO 6892-1.

7 Springiness

Test appropriate but no requirements specified.

8 _Flexibility and adherence

Because of the great variation in the number and the thickness of papers applied, the
requirements for flexibility shall be agreed between purchaser and supplier at the time of

placing the order.

9 Heat shock

Test inappropriate.

10 Cut-through

Test inappropriate.
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