°
w SLOVENSKI STANDARD

oSIST prEN IEC 60674-3-3:2023
Ol1-februar-2023

Plasti¢ne folije za elektricne namene - 3. del: Specifikacije za posamezne materiale
- 3. list: Polikarbonatne (PC) folije, ki se uporabljajo za elektri¢no izolacijo

Plastic films for electrical purposes - Part 3:Specifications for individual materials - Sheet
3: Polycarbonate (PC) films used for electrical insulation

Spécification pour les films en matiére plastique a usages électriques - Partie 3:
Spécifications pour matériaux particuliers - Feuille 3: Prescriptions pour les films
polycarbonate (PC) utilisés dans l'isolation électrique

Ta slovenski standard je istoveten z: prEN IEC 60674-3-3:2022

ICS:

29.035.20 Plasticni in gumeni izolacijski Plastics and rubber insulating
materiali materials

oSIST prEN IEC 60674-3-3:2023 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



oSIST preN IEC 60674-3-3:2023

iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN IEC 60674-3-3:2023
https://standards.iteh.ai/catalog/standards/sist/b38ad65f-d44c-4601-aaad-
8eda234a905d/osist-pren-iec-60674-3-3-2023




15/979/CDV

COMMITTEE DRAFT FOR VOTE (CDV)

PROJECT NUMBER:
IEC 60674-3-3 ED2

DATE OF CIRCULATION: CLOSING DATE FOR VOTING:
2022-12-02 2023-02-24

SUPERSEDES DOCUMENTS:
15/967/CD, 15/976/CC

IEC TC 15 : SOLID ELECTRICAL INSULATING MATERIALS

SECRETARIAT: SECRETARY:

United States of America Mr Solomon Chiang

OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD:
TC 112 O

Other TC/SCs are requested to indicate their interest, if
any, in this CDV to the secretary.

FUNCTIONS CONCERNED:

O EmMC ] ENVIRONMENT [J QUALITY ASSURANCE [ SAFETY

X] SuBMITTED FOR CENELEC PARALLEL VOTING [J NoT suBMITTED FOR CENELEC PARALLEL VOTING

Attention IEC-CENELEC parallel voting

The attention of IEC National Committees, members of
CENELEC, is drawn to the fact that this Committee Draft
for Vote (CDV) is submitted for parallel voting.

The CENELEC members are invited to vote through the
CENELEC online voting system.

This document is still under study and subject to change. It should not be used for reference purposes.

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of
which they are aware and to provide supporting documentation.

TITLE:

Plastic films for electrical purposes - Part 3:Specifications for individual materials - Sheet 3:
Polycarbonate (PC) films used for electrical insulation

PROPOSED STABILITY DATE: 2025

NOTE FROM TC/SC OFFICERS:

Copyright © 2022 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions.
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without
permission in writing from IEC.



© 0o N o u @~ W

10
11

12
13
14
15

16
17
18
19
20
21
22
23

24
25
26
27
28

29
30
31
32
33
34
35
36
37
38
39
40

41

42

IEC CDV 60674-3-3/Ed2 © IEC:2022 -2 - 15/979/CDV

CONTENTS
O T LT @ 1 S 3
LN I 75 10 L@ 1 ] S 5
1 S ToTo ] o1 PN 6
2 NOIrmMative refereNCEeS ... .. e 6
3 Terms and definitioNs ... e 6
I O - 1= 1 o= {0 o 6
LT B 1= = T | o = 14 o o P 7
6  General reqUIrEMENTS ... e 7
N B 1120 1= 0 =1 10 Y o = 7
71 T KNS .ttt 7
7.2 LA e o PPN 8
7.3 Film length/roll diameter ..o 8
8 e o] o= (1= OO PNTPRTR 8
8.1 Properties not dependent on thiCKNeSS .......cc.oieiiiiiii i 8
8.2 Properties dependent on thickness ... 9
8.3 Electric strength (AC teSt) ..o 10
8.4 Electric strength (DC test) for type 3 only ... 10
8.5 Electrical weak spots for type 3 0nly ..o 11
8.6 Thermal @NAUIANCE .. ... e et 11
8.7 Burning characteriStiCs ........couiiiiiii 12
9  Roll characteristics for all fyPeS . ..iiuuiii e 12
9.1 Windability (bias/camber and Sag) .....cc.ovieiiiiiii i 12
9.2 B Lo 10 13N 12
9.3 Difference between the film width and the roll width ... 13
9.4 O 0] o - N 13
LT o oo = o 1Y/ 14
Table 1 — Type and thiCKNESS FANQE ......ouiiii e 8
Table 2 — Properties not dependent on thickness for all types..........ccooviiiiiiiiiiiii 9
Table 3 — Properties dependent on thickness for all types.........coooiiii i, 10
Table 4 — Electric strength (AC test) for all types ... 10
Table 5 — Electric strength (DC test) for type 3 only ....ccoviiiiiiiii e 11
Table 6 — Electrical weak spots for type 3 ONly.......ooouiiiiiiiii e 11
Table 7 — Thermal eNAUIaNCEe ..o e 11
Table 8 — Burning characteriStiCs ... ..o 12
Table 9 — WINAability ......oeeeii e e e 12
Table 10 — Maximum permissible number of joins per 5 000 m length...........occooiiiiiinn. 13
Table 11 — Difference between the film width and the roll width ... 13



43

44

45
46
47
48
49
50
51
52

87
88

89
90

91
92

93

94

95
96

IEC CDV 60674-3-3/Ed2 © IEC:2022 -3- 15/979/CDV

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLASTIC FILMS FOR ELECTRICAL PURPOSES -

Part 3: Specifications for individual materials —
Sheet 3: Polycarbonate (PC) films used for electrical insulation

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.

International Standard IEC 60674-3-3 has been prepared by IEC technical committee 15:
Solid electrical insulating materials.

This second edition cancels and replaces the first edition published in 1992. This edition
constitutes an editorial revision.

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

a) Title of the standard has been changed to unify the name within the IEC 60674 series;

This second edition:

PLASTIC FILMS FOR ELECTRICAL PURPOSES -
Part 3: Specifications for individual materials
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Sheet 3: Polycarbonate (PC) films used for electrical insulation

The first edition:

SPECIFICATION FOR PLASTIC FILMS FOR ELECTRICAL PURPOSES —
Part 3: Specifications for individual materials
Sheet 3: Requirements for polycarbonate (PC) films used for electrical insulation

b) Application of the latest version of IEC Template (Version 7.1);

c) Update of normative references.

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

FDIS Report on voting
XX/XX/FDIS XX/XX/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60674 series, published under the general title Plastic films for
electrical purposes, can be found on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://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.
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INTRODUCTION

This standard is one of a series which deals with plastic films for electrical purposes. The
series will consist of three parts:

Part 1: Definitions and general requirements (IEC 60674-1);

Part 2: Methods of test (IEC 60674-2);

Part 3: Specifications for individual materials (IEC 60674-3).

This standard contains one of the sheets comprising Part 3, as follows:

Sheet 3: Polycarbonate (PC) films used for electrical insulation
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PLASTIC FILMS FOR ELECTRICAL PURPOSES -

Part 3: Specifications for individual materials —
Sheet 3: Polycarbonate (PC) films used for electrical insulation

1 Scope

This sheet of IEC 60674-3 gives the requirements for polycarbonate films used for electrical
insulation.

Materials which conform to this specification meet established levels of performance.
However, the selection of a material by a user for a specific application can be based on the
actual requirements necessary for adequate performance in that application and not based on
this specification alone.

Safety warning: It is the responsibility of the user of the methods contained or referred to in
this document to ensure that they are used in a safe manner.

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 60674-1, Specification for plastic films for electrical purposes - Part 1: Definitions and
general requirements

IEC 60674-2:2016, Specification for plastic films for electrical purposes - Part 2: Methods of
test

IEC 60757:2021, Code for designation of colours

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

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

e |EC Electropedia: available at http://www.electropedia.org/
e |ISO Online browsing platform: available at http://www.iso.org/obp

4 Classification

The polycarbonate film shall be of the following types:

— Type 1: General purpose amorphous, unstretched;
— Type 2: General purpose amorphous, stretched;
— Type 3: For use as the dielectric of capacitors, partially crystalline and stretched.
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These three types are available in regular and in flame-retardant types.

5 Designation

The plastic film shall be identified by the designation which follows:

IEC Film name  Type Size Colour Flame-retardant
Publication abbreviation Thickness - width - length or
number [um] [mm] [m] regular
! 1 ! ! 1 1 1 1
IEC 60674-3-3 - PC - Type1 - 100 - 20 - 200 - nc - f

Any colour abbreviation shall comply with IEC 60757:2021, where applicable. Non-standard
colours shall be written out in full.

Example: nc = natural colour.

The last letter of the designation shall indicate whether it is flame-retardant or regular.
Example: f =flame-retardant; r =regular.

6 General requirements

The material shall be made from bisphenol-A-polycarbonate.

Flame-retardant grades shall be made from a blend of bisphenol-A-polycarbonate and
brominated bisphenol-A-polycarbonate.

The material shall be a flexible, self-supporting film. All types shall conform to the general
requirements laid down in IEC 60674-1.

For certain applications, additives to the base material may be present (e.g. thermal or UV
stabilisers, dyes, or pigments for identification purposes).

Where such additives are used, they shall not affect the requirements for any of the properties
listed for that type, unless otherwise specified.

7 Dimensions

71 Thickness

The film thickness shall be measured by a gravimetric method in accordance with the
requirements of 4.3.2 of IEC 60674-2:2016.

There are no requirements for thickness in this standard, but preferred thicknesses are as
follows:

2dm; 3 um; 4 um; 5 um; 6 um; 7 ym; 8 ym; 10 ym; 12 ym; 15 pm; 20 ym; 25 ym; 30 uym; 40
Mm; 50 ym; 60 pm; 75 ym; 80 ym; 100 um; 120 ym; 125 pym; 150 ym; 180 ym; 200 um; 250
pm; 380 um; 500 ym and 760 uym.

The following thicknesses are commonly available
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Table 1 — Type and thickness range

Thickness range for all types
Type
Mm
1 20 - 760
2 20 -100
3 2-60

The thickness tolerance shall comply with the requirements in 4.1 of IEC 60674-1, unless
otherwise specified in the purchase contract.

7.2  Width

The film width shall be measured in accordance with the requirements of clause 6 of IEC
60674 2:2016.

Preferred widths cannot be given on account of the great variety of applications.
The tolerance on the width shall comply with the requirements in 4.2 of IEC 60674-1.

7.3  Film length/roll diameter

There are no requirements in this document for film lengths or diameters of rolls. These
should be subject to purchase contract.

8 Properties

8.1 Properties not dependent on thickness

See Table 2.



