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Foreword

The text of document 112/237/FDIS, future edition 3 of IEC 60243-1, prepared by IEC/TC 112
"Evaluation and qualification of electrical insulating materials and systems" was submitted to the
IEC-CENELEC parallel vote and approved by CENELEC as EN 60243-1:2013.

The following dates are fixed:

¢ latest date by which the document has (dop) 2014-01-30
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2016-04-30
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60243-1:1998.

EN 60243-1:2013 includes the following significant technical changes with respect to
EN 60243-1:1998:

The significant technical change with respect to the previous edition is that the current version now
includes an option for testing elastomeric materials.

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 60243-1:2013 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated :

IEC 60674-2 NOTE Harmonised as EN 60674-2.



BS EN 60243-1:2013
-3- EN 60243-1:2013

Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60212 - Standard conditions for use prior to and EN 60212 -
during the testing of solid electrical insulating
materials
IEC 60296 - Fluids for electrotechnical applications - EN 60296 -

Unused mineral insulating oils for
transformers and switchgear

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

IEC 60464-2 - Varnishes used for electrical insulation - EN 60464-2 -
Part 2: Methods of test

IEC 60684-2 - Flexible insulating sleeving - EN 60684-2 -
Part 2: Methods of test

IEC 60836 - Specifications for unused silicone insulating EN 60836 -
liquids for electrotechnical purposes

IEC 61099 - Insulating liquids - Specifications for unused EN 61099 -
synthetic organic esters for electrical
purposes

ISO 293 - Plastics - Compression moulding of test ENISO 293 -
specimens of thermoplastic materials

ISO 294-1 - Plastics - Injection moulding of test EN I1SO 294-1 -

specimens of thermoplastic materials -
Part 1: General principles, and moulding of
multipurpose and bar test specimens

ISO 294-3 - Plastics - Injection moulding of test EN I1SO 294-3 -
specimens of thermoplastic materials -
Part 3: Small plates

ISO 295 - Plastics - Compression moulding of test ENISO 295 -
specimens of thermosetting materials
ISO 10724 Series Plastics - Injection moulding of test EN ISO 10724 Series

specimens of thermosetting powder
moulding compounds (PMCs)



a A~ W N =

11
12

BS EN 60243-1:2013

-2- 60243-1 © IEC:2013
CONTENTS

S o7 ) o= 6
NOIMAtIVE TEFEIENCES ..o e 6
Terms and defiNifiONS ... e 7
Significance of the test . ... 7
Electrodes and SPECIMENS ... e i 8
LS O € T= T o 1Y - ¥ PN 8

5.2 Tests perpendicular to the surface of non-laminated materials and normal to
laminate of laminated materials ...... ..o 8

5.2.1 Boards and sheet materials, including pressboards, papers, fabrics

AN FIlM S e 8
5.2.2 Tapes, films and narrow Strips ........ccooiuiiiiiiii i 9
5.2.3 Flexible tubing and SIEEVING ......couiiiiiiii 9
5.2.4 Rigid tubes (having an internal diameter up to and including 100 mm)......... 9

5.2.5 Tubes and hollow cylinders (having an internal diameter greater than
00 MM ) oot 10
5.2.6 Castand moulded materials ..o 10
5.2.7 Shaped solid PIECES ...uiiiiiii e 11
B5.2.8  VariShesS .o 11
5.2.9  Filling COMPOUNGS .. ..ot e e e 11

5.3 Tests parallel to the surface of non-laminated materials and parallel to the

laminate of laminated materials ..o 11
B.3. 1 GBNEIAl s 11
5.3.2 Parallel plate eleCctrodes ..o 11
5.3.3 Taper pin €leCtrodes . ... 12
5.3.4 Parallel cylindrical electrodes ..........c.ooiiiiiii 12
Lo = TS =] o =T o 12 Y=Y o 1< 12
5.5 Distance between eleCtrodes . .....c.ieiiiiii e 12
ConditionNing Defore tEStS ... ..o 13
SUrrOUNdING MEAIUM ..o e e e e e e e e eeaas 13
7 N € 1= 1Y - Y 13
7.2 Tests in air at elevated temperature ..........cooooiiiiiii 13
48 T =Y €< T T o LU o £ 13
7.4  Tests in solid Materials. ... 14
EleCtrical apparatus .. ....ouiiii e 14
< T B V01 2= Vo [ YK=Y o 1 U1 o= NP 14
8.2  Voltage MeasUremMeNt. ... ... 14
e o Yoo LU = 15
Mode of iNnCrease Of VOIAGE .. ... i 15
10.1 Short-time (rapid-rise) test. . ... 15
10.2 20 S StepP-bY-SteP 108t oo 16
10.3 Slow rate-of-rise test (120 S... 240 S)..couiiriiiiiiiii e 16
10.4 60 S StepP-bY-SteP 108t o 17
10.5 Very slow rate-of-rise test (300 s... 600 S) ...covuiviiniiiiiiee e 17
10,6 ProOf 1S S . it 17
Criterion Of BreakdOWN ... et 17

N UM D BT Of 1SS e e e 18



BS EN 60243-1:2013

60243-1 © IEC:2013 -3-

R T oY o o ) o A 18
Annex A (informative) Treatment of experimental data...............ccooiiiiiiii i, 25
71 0] [ Yo = o1 2 /28 PP 26

Figure 1 — Electrode arrangements for tests on boards and sheets perpendicular to the

LU = Vo = S 19
Figure 2 — Typical example of electrode arrangement for tests on tapes perpendicular

10 the SUIMACE (SEE 5.2.2) i e 20
Figure 3 — Electrode arrangement for tests perpendicular to the surface on tubes and
cylinders with internal diameter greater than 100 MmM.........coooiiiiiii 20
Figure 4 — Electrode arrangement for tests on casting and moulding materials

(diameter of the spherical electrodes: d = (20 £ 0,1) MM) ..o 21
Figure 5 — Electrode arrangement for test on shaped insulating parts (see 5.2.7) ................. 21

Figure 6 — Electrode arrangement for tests parallel to the surface (and along the
T aa T o= TS A o1 =TT =Y 01 o I PP 22

Figure 7 — Electrode arrangement for tests parallel to the surface (and along the
[aMINAE I PrESENT) oo e e 23

Figure 8 — Arrangement for tests parallel to the laminae for boards more than 15 mm
thick with parallel cylindrical electrodes (S€e 5.3.4) . ..coiiiiiii e 24

Table 1 — Increments of voltage increase (kilovolts, peak /v/2) «.c.eeoeoeeeeeeeeeeeeeeeeeeeeeeeee 16



BS EN 60243-1:2013
-6 - 60243-1 © IEC:2013

ELECTRIC STRENGTH OF INSULATING MATERIALS -
TEST METHODS -

Part 1: Tests at power frequencies

1 Scope

This part of IEC 60243 provides test methods for the determination of short-time electric
strength of solid insulating materials at power frequencies between 48 Hz and 62 Hz.

This standard does not cover the testing of liquids and gases, although these are specified
and used as impregnates or surrounding media for the solid insulating materials being tested.

NOTE Methods for the determination of breakdown voltages along the surfaces of solid insulating materials are
included.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. 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 electical
insulating materials

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for
transformers and switchgear

IEC 60455-2, Specification for solventless polymerizable resinous compounds used for
electrical insulation — Part 2: Methods of test

IEC 60464-2, Varnishes used for electrical insulation — Part 2: Methods of test
IEC 60684-2, Flexible insulating sleeving — Part 2: Methods of test
IEC 60836, Specifications for unused silicone insulating liquids for electrotechnical purposes

IEC 61099, Insulating liquids — Specifications for unused synthetic organic esters for electrical
purposes

ISO 293, Plastics — Compression moulding of test specimens of thermoplastic materials

ISO 294-1, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 1:
General principles, and moulding of multipurpose and bar test specimens

ISO 294-3, Plastics — Injection moulding of test specimens of thermoplastic materials — Part 3:
Small plates

ISO 295, Plastics — Compression moulding of test specimens of thermosetting materials





