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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V -

Part 3: Non-sheathed cables for fixed wiring

2024

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization~eomy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interna
coloperation on all questions concerning standardization in the electrical and electronic fields| To this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications)Technical R4
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC- Publication(s)”).

rising
tional
d and
ports,
Their

préparation is entrusted to technical committees; any IEC National Committee interested in the subject dedlt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with theylnternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national of’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its (diréctors, employees, servants or agents including individual exper
mgmbers of its technical committe€s,'and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to theyNormative references cited in this publication. Use of the referenced publicati
indispensable for the"corfect application of this publication.

IEC draws attention‘to the possibility that the implementation of this document may involve the use
patent(s). IECd{akes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof.MAs of the date of publication of this document, IEC had not received notice of (a) patent(s),
m3ay be required to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shpllchet-be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 60227-3:1993+AMD1:1997 CSV. A vertical bar appears
in the margin wherever a change has been made. Additions are in green text, deletions
are in strikethrough red text.
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IEC 60227-3 has been prepared by IEC technical committee 20: Electric cables. It is an
International Standard.

This third edition cancels and replaces the second edition published in 1992 and
Amendment 1:1997. This edition constitutes a technical revision.

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

a) the reference to tests according to IEC 60227-2 has been withdrawn and replaced with a
reference to IEC 63294;

b) nprmative references have been updated.

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

Draft Report on voting

20/2141/FDIS 20/2154/RVD

Full information on the voting for its approval can be found in the report on voting indicafed in
the apove table.

The llanguage used for the development of this International’Standard is English.

This [document was drafted in accordance with ISOHAEC Directives, Part 2, and developgd in
accofdance with ISO/IEC Directives, Part 1 and ISQ/IEC Directives, IEC Supplement, avalilable
at wyw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are
descfibed in greater detail at www.iec.ch/publieations.

A list| of all parts in the IEC 60227 seriesi‘published under the general title Polyvinyl chloride
insulpted cables of rated voltages up\té’ and including 450/750 V, can be found on thg IEC
websgite.

This document is to be used ineonjunction with IEC 60227-1.

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicatedyon the IEC website under webstore.iec.ch in the data related tp the
speci|fic document. At this date, the document will be

—

g¢confirmed,
e withdrawn;/or

e revised!

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.
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INTRODUCTION

The IEC 60227 series, published under the general title Polyvinyl chloride insulated cables of
rated voltages up to and including 450/750 V, consists of the following parts:

IEC 60227-1: General requirements;

IEC 60227-2: Test methods (withdrawn and replaced by IEC 63294);
IEC 60227-3: Non-sheathed cables for fixed wiring;

IEC 60227-4: Sheathed cables for fixed wiring;

IEC @

faVaVal-]

IEC ¢
IEC ¢
rated

This
stang

= -l il Lol L Lo
ULZLT7T=9. FITATUIC LAUITS (LUTUS ),
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POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V -

Part 3: Non-sheathed cables for fixed wiring

1+—General

This
core

bcope

part of IEC 60227 details the particular standards for polyvinyl chloride insulated si

non-sheathed cables for fixed wiring of rated voltages up to and including450/750 V|

ngle-

AH—e the

i

This [document provides the particular requirements for non-sheathed cables for fixed wiring

whiclh apply in addition to the appropriate requirements specified’/in IEC 60227-1, which apply

to allfcables.

The fests for cables specified in the IEC 60227 series¢cate described in IEC 63294.

2 Normative references

The following documents are referred to in the'text in such a way that some or all of their conptent

consfitutes requirements of this document: For dated references, only the edition cited applies.

For pndated references, the latest\edition of the referenced document (including| any

amendments) applies.

IEC §0227-1:4993, Polyvinyl-ehforide insulated cables of rated voltages up to and inclyding

450/1Y50 V — Part 1: General\requirements*

IEC #0227 .2-1070Q Dhiwvrinv! chloride insylated cabhles of rated voltacge un to and inelhiding

|[EC 80227-2:1979, Polyvinyl chloride—insulated-cables—of rated voltageup-to—and-inclidi

450/¥50 V — Part 2--Test-methods*

IEC 60228:49%8, Conductors of insulated cables

Firstisupplement 60228A (1982} amendment-1{1993)

e et DD Teete o alogbas o bloe vl s pondlitione Bent e ol oo o Aincln
S — !

IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions — Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable — Procedure for 1 kW
pre-mixed flame
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IEC §0811-401, Electric and optical fibre cables — Test methods for non-mé@lic mater

Part

IEC ¢
Part

IEC ¢
Part

101: Miscellaneous tests — Thermal ageing methods — Ageing in an any'ven

0811-405, Electric and optical fibre cables — Test methods fi n-metallic mater
105 Miscellaneous tests — Thermal stability test for PVC ins ns and PVC sheath

109: Miscellaneous tests — Loss of mass test for ther lastic insulations and sheat

L

0811-409, Electric and optical fibre cables — Test mgt‘hgds for non-metallic mater:

als —

als —
)S

als —
hs

als —

als —

als

als

als —

als —

IEC §0811-501, Electric and optical fibre cables — @ methods for non-metallic mater
Part b01: Mechanical tests — Tests for determinin% mechanical properties of insulating and
sheathing compounds s\\}
7
IEC $0811-504, Electric and optical fibre sQes — Test methods for non-metallic mater
Part p04: Mechanical tests — Bending geééat low temperature for insulation and sheaths
Q\
IEC $0811-505, Electric and optic@ibre cables — Test methods for non-metallic mater
Part 605: Mechanical tests — Elodgation at low temperature for insulations and sheaths
N
IEC $0811-506, Electric an(g&pﬁca/ fibre cables — Test methods for non-metallic mater
Part p06: Mechanical t@@s ~ Impact test at low temperature for insulations and sheaths
IEC $0811-508, egﬁic and optical fibre cables — Test methods for non-metallic mater
Part p08: Mech | tests — Pressure test at high temperature for insulation and sheaths
IEC ¢ 081c1§, Electric and optical fibre cables — Test methods for non-metallic mater
Part \

shoc

heat

50, echanical tests — Test for resistance of insulations and sheaths to cracking
(\édt)

IEC 62440, Electric cables with a rated voltage not exceeding 450/750 V — Guide to use

IEC 63294:2021, Test methods for electric cables with rated voltages up to and including
450/750 V

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60227-1 and the
following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:
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e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

3.1
type

test

test made before supplying a type of cable covered by this document on a general commercial
basis in order to demonstrate satisfactory performance characteristics to meet the intended

application

Note 1 to entry: Type tests are of such a nature that, after they have been made, it is not necessary for them to be
repeated, unless changes are made in the cable materials or design which can change the performance
charagteristcs.

Note 4 to entry: The symbol T is used to refer to type tests.

3.2

sample test

test %ade on samples of completed cable or components taken from a completed cable to yerify
that fhe finished product meets the design standards

Note 1 to entry: The symbol S is used to refer to sample tests.

4 Single-core non-sheathed cable with rigid conductor for general purposes

4.1 | Code designation

60227 IEC 01.

4.2 | Rated voltage

450/150 V.

4.3 | Construction

4.3.1 Conductors

Number of conductors: 1.

The ¢onductors shall comply with the requirements of IEC 60228:

— class 1 for solid conductors;

— class 2 forstranded conductors.

4.3.2 Insulation

The linsulation shall be polyvinyl chloride compound of type PVC/C applied around the

conductor.

The specified value of the insulation thickness-shall-comphywith-the-spescified-value is given in

Table 1, column 3.

The i

4.3.3

nsulation resistance shall be not less than the values given in Table 1, column 6.

Overall diameter

The mean overall diameter shall-net-exceed be within the-upper limits given in Table 1, columns
4 and 5.
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Table 1 — General data for type 60227 IEC 01

IEC 60227-3:2024 RLV © IEC 2024

1 2 3 4 5 6
Nomi_nal Cross- Class of Thickness of . Minimum insulation
sectional area conductor insulation Mean overall diameter resistance at 70 °C

of conductor
IEC 60228 Specified value Lower limit Upper limit
mm? mm mm mm MQ - km
1,5 1 0,7 2,6 3,2 0,011
1,5 2 0,7 2,7 3,3 0,010
2.4 1 0,8 3,2 3,9 0,010
2,5 2 0,8 3,3 4 0,009

4 1 0,8 3,6 4,4 0;608550,008 04

4 2 0,8 3,8 4,6 0;8977 0,007 07

6 1 0,8 4.1 5 0,0076 0,007 04

6 2 0,8 4,3 5,2 06,0065 0,006 04

10 1 1 5,3 6,4 06;606+6 0,007 04

10 2 1 5,6 657 06,0065 0,006 04

14 2 1 6,4 7,8 06,6056 0,005 04

25 2 1,2 8,1 9,7 06,6656 0,005 04

35 2 1,2 9 10,9 06,0043 0,004 04

50 2 1,4 1046 12,8 06,0043 0,004 04

7Q 2 1,4 1211 14,6 06,6635 0,003 0§

95 2 1,6 14,1 17,1 0;0035 0,003 04

12 2 1,6 15,6 18,8 0;060632 0,003 04
150 2 1,8 1317 20:9 21 06,6032 0,003 04
189 2 2 193 19 23;3 23 06,6032 0,003 04
24 2 242 22 26,6 0;60632 0,003 04
300 2 2,4 24,5 29,6 06,6636 0,003 04
40 2 2,6 27,5 33,2 0,060628 0,002 04
4.4 | Tests
Compliance with"the requirements of 4.3 above shall be checked by inspection and by the
sample tests;and type tests given in Table 2.
4.5 |‘Guidance on use

Maximum conductor temperature in normal use: 70 °C.

NTE O o

The use of the cable type 60227 IEC 01 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 2 — Tests for type 60227 IEC 01

1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test at 2 500 V , 60227-2 IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C 60227.2 IEC £3204:2021, 5.4
2 Provisions covering constructional and dimensional 60227-1-and
characteristics 60227-2
2.1 Checking of compliance with constructional provisions T, S IEC 60227-1
Inspection and manual|test

2.2 Measurement of insulation thickness , 602272 |EC 63294:202{1, 6.2
2.3 Measurement of overall diameter T, 602272 |IEC 63294:202(1, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60844-1-4 IEC 60811-5601
3.2 Tensile test after ageing T 608144-14-2 IEC 60811-401
3.3 Loss of mass test T 60844-3-2 IEC 60811-409
4 Pressure test at high temperature T 60844-3-1 IEC 60811-508
5 Elasticity and impact strength at low temperature
5.1 Bending test for insulation T 6081+1-1-4 IEC 60811-p04
5.2 Elongation test for insulation® T 60811-1-4 |[EC 60811605
5.3 Impact test for insulation T 6084+1-1-4 IEC 60811-506
6 Heat shock test T 60844-3-14 |[EC 60811-509
7 Test of flame retardance T 60332-1 IEC 60332-1-2
a8  Only gpplicable if the overall diameter of the“cable exceeds the limits specified in the test method.

5 $Single-core non-sheathed cable with flexible conductor for general purpqgses

5.1 | Code designation

6022)7 IEC_02-

5.2 | ‘Rated voltage

450/750 V.

5.3 Construction
5.3.1 Conductors

Number of conductors: 1.
The conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.

5.3.2 Insulation

The insulation shall be polyvinyl chloride compounds of type PVC/C, applied around the
conductor.



https://iecnorm.com/api/?name=7095a51d6f765bfbc4725ada5680e0fb

-12 - IEC 60227-3:2024 RLV © IEC 2024

The specified value of insulation thickness-shal-comply—with-the-specified—value is given in

Table 3, column 2.
The insulation resistance shall be not less than the value given in Table 3, column 5.
5.3.3 Overall diameter

The mean overall diameter shall-net-exceed be within the-upper limits given in Table 3, columns
3 and 4.

Table 3 — General data for type 60227 IEC 02

1 2 3 4 5
Ndgminal cross- Thickness of Mean overall diameter Minimum
sedtional area of insulation insulation
conductor resistance at 70 °C
Specified value Lower limit Upper limit
mm?2 mm mm mm MQ - km
1,5 0,7 2,8 3,4 0,010
2,5 0,8 3,4 4,1 0,009
4 0,8 3,9 478 0,007
6 0,8 4,4 5,3 0,006
10 1 5,7 6,8 0;00656 0,005|06
16 1 6,7 8,1 0;0046 0,004|06
25 1,2 8,4 46,2 10 050044 0,004|04
35 1,2 9,7 11,7 056638 0,003|08
50 1,4 11,5 13,9 0;0037 0,003|07
70 1,4 13,2 16 056632 0,003|02
95 1,6 15,1 18,2 056632 0,003|02
120 1,6 16,7 20,2 0;0029 0,002|09
150 1,8 18,6 22,5 056629 0,002(09
185 2 20,6 24,9 056629 0,002(09
240 2,2 23,5 28,4 0;0028 0,002/08
5.4 | Tests
Complianee with the requirements of 5.3 shall be checked by inspection and by the simple
tests|and type tests given in Table 4.

5.5 Guidance on use

Maximum conductor temperature in normal use: 70 °C.

NTE O o

The use of the cable type 60227 IEC 02 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 4 — Tests for type 60227 IEC 02
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1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test at 2 500 V , 60227-2 IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C 802272 |[EC 33204:2021 5.4
2 Provisions covering constructional and 60227-1 and 60227-2
dimensional characteristics
2.1 Checking of compliance with constructional T, S IEC 60227-1
provisions Inspection and manual tept

2.2 Measurement of insulation thickness s 60227-2 IEC 63294:2021, .2
2.3 Measurement of overall diameter T, 6022A4-21EC 63294:2021, .4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60814411 IEC 60811-50(
3.2 Tensile test after ageing T 6081414-1-2 IEC 60811-40(
3.3 Loss of mass test T 60844-3-2 IEC 60811-40p
4 Pressure test at high temperature T 608144-3-1 IEC 6081-504
5 Elasticity at low temperature
5.1 Bending test for insulation T 6081+1-1-4 IEC 60811-50¢
5.2 Elongation test for insulation? T 60844+-1-4 IEC 60811-50p
6 Heat shock test T 608144-3-1 IEC 60811-50p
7 Test of flame retardance T 603324 IEC 60332-1-2

2 Qnly applicable if the overall diameter of-the cable exceeds the limits specified in the test method.

(=}]
H

6.1 | Code designation

60227 IEC 0S5.

6.2 |-Rated voltage

single-core non-sheathed cable with solid conductor for internal wiring f
¢onductor temperature of 70 °C

or a

300/500 V.

6.3 Construction

6.3.1

Conductors

Number of conductors: 1.

The conductors shall comply with the requirements given in IEC 60228 for class 1 conductors.
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Insulation

-1

4 - IEC 60227-3:2024 RLV © IEC 2024

The insulation shall be polyvinyl chloride compound of type PVC/C, applied around the

conductor.

The insulation thickness shall comply with the specified value given in Table 5, column 2.

The insulation resistance shall be not less than the value given in Table 5, column 5.

6.3.3 Overall diameter
The mean overall diameter shall-net-exceed be within the-upper limits given in Table 5, calimns
3 and 4.
Table 5 — General data for type 60227 IEC 05
1 2 3 4 5
Ndminal cross- Thickness of Mean overall diameter Minimum
sedtional area of insulation insulation

conductor resistance at 7|0 °C
Specified value Lower limit Upper limit
mm?2 mm mm mm MQ - km
0,5 0,6 1,9 2,3 0,015
0,75 0,6 2,1 2,5 0,012
1 0,6 2,2 2,7 0,011
6.4 | Tests

Compliance with the requirements of 63 shall be checked by inspection and by the sgmple

tests|and type tests given in Table 6.

6.5 | Guidance on use

Maxipnum conductor temperature in normal use: 70 °C.

The yse of the eable type 60227 IEC 05 shall comply with IEC 62440, which provides guid
on thie safe use“of electric cables with a rated voltage not exceeding 450/750 V.

ance
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Table 6 — Tests for type 60227 IEC 05

15—

1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test at 2 000 V , 60227-2 IEC 63294:2021, 5.2
1.3 lnsulation resistance at 70 °C 80227 .2 |EC 83294:2021 54
2 Provisions covering constructional and 60227-1-and
dimensional characteristics S
2.1 Checking of compliance with constructional T, S IEC 60227-1
provisions Inspection and manual tept
2.2 Measurement of insulation thickness s 60227-2 IEC 63294:2021, .2
2.3 Measurement of overall diameter T, 6022A4-21EC 63294:2021, .4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60814411 IEC 60811-50(
3.2 Tensile test after ageing T 6081414-1-2 IEC 60811-40(
3.3 Loss of mass test T 608141-3-2 IEC 60811-40Pp
4 Pressure test at high temperature T 608144-3-1 IEC 60811-50B
5 Elasticity at low temperature
5.1 Bending test for insulation 6081+1-1-4 IEC 60811-50¢
6 Heat shock test 60811-3-1 IEC 60811-50p
7 Test of flame retardance 603324 IEC 60332-1-2
7 Single-core non-sheathed.cable with flexible conductor for internal wiring
for a conductor temperature of 70 °C
7.1 | Code designation
6022)7 IEC 06.
7.2 | Rated voltage
300/500 V.,
7.3 | Construction

7.3.1 Conductors

Number of conductors: 1.

The conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.
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The insulation shall be polyvinyl chloride compound of type PVC/C, applied around the

conductor.

The specified value of insulation thickness-shall-comply-with-the-specified—values is given in

Table 7, column 2.

The insulation resistance shall be not less than the value given in Table 7, column 5.

7.3.3ﬁaul.l.diamgter

The mean overall diameter shall-ret-exceed be within the-upper limits given in Table 75.colimns
3 and 4.
Table 7 — General data for type 60227 IEC 06
1 2 3 4 5
Ndminal cross- Thickness of Mean overall diameter Minimum
sedtional area of insulation insulation
conductor resistance at 7|0 °C
Specified value Lower limit Upper limit
mm? mm mm mm MQ - km
0,5 0,6 2,1 2,5 0,013
0,75 0,6 2,2 2,7 0,011
1 0,6 2,4 2,8 0,010
7.4 | Tests

Compliance with the requirements of 7.3 shall be checked by inspection and by the sgmple
tests|and type tests given in Table*8:

7.5

Guidance on use

Maximum conductor temperature in normal use: 70 °C.

The \rese of theleable type 60227 |IEC 06 shall comply with IEC 62440, which provides guid

on th

safe Use of electric cables with a rated voltage not exceeding 450/750 V.

ance
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Table 8 — Tests for type 60227 IEC 06

1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test at 2 000 V , 60227-2 IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C 802272 |[EC 33204:2021 5.4
2 Provisions covering constructional and 60227-1-and
dimensional characteristics S
2.1 Checking of compliance with constructional T, S IEC 60227-1
provisions Inspection and manual tept
2.2 Measurement of insulation thickness s 60227-2 IEC 63294:2021, .2
2.3 Measurement of overall diameter T,S 6022A4-21EC 63294:2021, .4
3 Mechanical properties of insulation
3.1 Tensile test before ageing 60814411 IEC 60811-50(
3.2 Tensile test after ageing 6081414-1-2 IEC 60811-40(
3.3 Loss of mass test 60844-3-2 IEC 60811-40p
4 Pressure test at high temperature 608144-3-1 IEC 60811-50B
5 Elasticity at low temperature
5.1 Bending test for insulation T 6081+1-1-4 IEC 60811-50¢
6 Heat shock test 608144-3-1 IEC 60811-50p
7 Test of flame retardance T 603324 IEC 60332-1-2
8 $Single-core non-sheathed.cable with solid conductor for internal wiring fpr a

8.1
6022

8.2
300/4

8.3

onductor temperature 0f90 °C

Code designation

7 IEC 07.

Rated voltage
00 V.

Construction

8.3.1

Conductors

Number of conductors: 1.

The conductors shall comply with the requirements given in IEC 60228 for class 1 conductors.

8.3.2

Insulation

The insulation shall be polyvinyl chloride compound of type PVC/E, applied around the
conductor.

The specified value of insulation thickness-shall-comply—with-the-specified—value is given in

Table 9, column 2.
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The insulation resistance shall be not less than the value given in Table 9, column 5.

8.3.3 Overall diameter

The mean overall diameter shall-net-exceed be within the-upper limits given in Table 9, columns

3 and 4.

Table 9 — General data for type 60227 IEC 07

1 2 3 4 5
Nominalcross Thickness of Mean-overall diameter Minimum
sedtional area of insulation insulation
conductor resistance at'90 °C
Specified value Lower limit Upper limit
mm?2 mm mm mm MQ - km
0,5 0,6 1,9 2,3 0,015
0,75 0,6 2,1 2,5 0,013
1 0,6 2,2 2,7 0,012
1,5 0,7 2,6 3,2 0,011
2,5 0,8 3,2 3,9 0,009
8.4 | Tests

Compliance with the requirements of 8.3 shall be.checked by inspection and by the sgmple

tests|and type tests given in Table 10.

8.5 | Guidance on use

Maximum conductor temperature in nortal use: 90 °C.

The \Ilese of the cable type 60227-EC 07 shall comply with IEC 62440, which provides guid
safe use of electric cahles with a rated voltage not exceeding 450/750 V.

on th

ance

In cifcumstances in which ‘it is possible to guard against thermoplastic flow, and reduced

insul@tion resistance can be tolerated, a PVC compound suitable for continuous use at ¢

can lje operated at temperatures up to 105 °C for a reduced total working duration.

)0 °C
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Table 10 — Tests for type 60227 IEC 07

1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test at 2 000 V T,S 60227-2 IEC 63294:2021, 5.2
1.3 Insulation resistance at 90 °C 802272 |[EC 33204:2021 5.4
2 Provisions covering constructional and 60227-1-and
dimensional characteristics S
2.1 Checking of compliance with constructional T, S IEC 60227-1
provisions Inspection and manual tept

2.2 Measurement of insulation thickness T, S 60227-2 IEC 63294:2021, .2
2.3 Measurement of overall diameter T, S 6022A4-21EC 63294:2021, .4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60814411 IEC 60811-50(
3.2 Tensile test after ageing T 6081414-1-2 IEC 60811-40(
3.3 Loss of mass test T 60844-3-2 IEC 60811-40p
4 Pressure test at high temperature T 608144-3-1 IEC 60811-50B
5 Elasticity at low temperature
5.1 Bending test for insulation T 6081+1-1-4 IEC 60811-50¢
6 Heat shock test T 608144-3-1 IEC 60811-50p
7 Test of flame retardance T 603324 IEC 60332-1-2
8 Thermal stability T 608144-3-2 IEC 60811-40p

9 $Single-core non-sheathed-cable with flexible conductor for internal wiring
for a conductor temperature of 90 °C

9.1 | Code designation

60227 IEC 08.

9.2 | Rated voltage

300/%00 ¥.

9.3 Construction

9.3.1 Conductors

Number of conductors: 1.
The conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.

9.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/E, applied around the
conductor.

The specified value of insulation thickness-shal-comply—with-the-specified—value is given in

Table 11, column 2.
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nsulation resistance shall be not less than the value given in Table 11, column 5.

Overall diameter

mean overall diameter shall-not-exceed be within the—upper limits given in Table 11,

columns 3 and 4.

Table 11 — General data for type 60227 IEC 08

1 2 3 4 5
Nominalcross Thickness of Mean-overall diameter Minimum
sedtional area of insulation insulation
conductor resistance at'90 °C
Specified value Lower limit Upper limit
mm?2 mm mm mm MQ - km
0,5 0,6 2,1 2,5 0,013
0,75 0,6 2,2 2,7 0,012
1 0,6 2,4 2,8 0,010
1,5 0,7 2,8 3,4 0,009
2,5 0,8 3,4 4 0,009
9.4 | Tests
Compliance with the requirements of 9.3 shall be checked by inspection and by the-test sgmple

tests

9.5

Maxi

and type tests given in Table 12.

Guidance on use

mum conductor temperature in normal use: 90 °C.

The yise of the cable type 60227\ EC 08 whall comply with IEC 62440, which provides guidance

on th

In ci
insul
can I

NOTE|

e safe use of electric cables with a rated voltage not exceeding 450/750 V.

cumstances in which ‘it is possible to guard against thermoplastic flow, and reduced
ption resistance can be tolerated, a PVC compound suitable for continuous use at 90 °C
e operated at temperatures up to 105 °C for a reduced total working duration.

. Q.
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Table 12 — Tests for type 60227 IEC 08
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1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S 60227-2 IEC 63294:2021, 5.1
1.2 Voltage test at 2 000 V , 60227-2 IEC 63294:2021, 5.2
1.3 Insulation resistance at 90 °C 802272 |[EC 33204:2021 5.4
2 Provisions covering constructional and 60227-1-and
dimensional characteristics S
2.1 Checking of compliance with constructional T, S IEC 60227-1
provisions Inspection and manual tept

2.2 Measurement of insulation thickness s 60227-2 IEC 63294:2021, .2
2.3 Measurement of overall diameter T, 6022A4-21EC 63294:2021, .4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T 60814411 IEC 60811-50(
3.2 Tensile test after ageing T 6081414-1-2 IEC 60811-40(
3.3 Loss of mass test T 60844-3-2 IEC 60811-40p
4 Pressure test at high temperature T 608144-3-1 IEC 60811-50B
5 Elasticity at low temperature
5.1 Bending test for insulation T 6081+1-1-4 IEC 60811-50¢
6 Heat shock test T 608144-3-1 IEC 60811-50p
7 Test of flame retardance T 603324 IEC 60332-1-2
8 Thermal stability T 60332-1 IEC 60811-405
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 3: Non-sheathed cables for fixed wiring

2024

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote interns
coloperation on all questions concerning standardization in the electrical and electronic fields|/ o this er]
in pddition to other activities, IEC publishes International Standards, Technical Specifications,"Pechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEGyPublication(s)”).

rising
tional
d and
ports,
Their

preparation is entrusted to technical committees; any IEC National Committee interested in the subject deqlt with

may participate in this preparatory work. International, governmental and non-goverpmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with thé\nternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement.hetWeen the two organizati

Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical Committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content

Publications is accurate, IEC cannot be held responsible_forythe way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National? Committees undertake to apply IEC Publid
transparently to the maximum extent possible in their national and regional publications. Any divergence b¢
anly IEC Publication and the corresponding national dr’regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatioh bodies.

Alljusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its(directors, employees, servants or agents including individual exper
mgmbers of its technical committeés)and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the)yNormative references cited in this publication. Use of the referenced publicati
indispensable for the coefrect application of this publication.

IEC draws attentioh ‘to the possibility that the implementation of this document may involve the use
pafent(s). IEC{dakes no position concerning the evidence, validity or applicability of any claimed patent rig
regpect thergof."As of the date of publication of this document, IEC had not received notice of (a) patent(s),
may be requiréd to implement this document. However, implementers are cautioned that this may not rep
the¢ latest information, which may be obtained from the patent database available at https://patents.iec.c
shplléhotbe held responsible for identifying any or all such patent rights.
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IEC 60227-3 has been prepared by IEC technical committee 20: Electric cables. It is an
International Standard.

This third edition cancels and replaces the second edition published in 1992
Amendment 1:1997. This edition constitutes a technical revision.

and

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

a) the reference to tests according to IEC 60227-2 has been withdrawn and replaced with a

reference to IEC 63294;

b) normative references have been updated.
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The text of this International Standard is based on the following documents:

Draft Report on voting

20/2141/FDIS 20/2154/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the a

The |

This
acco

bove table.

anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develep

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement).available

oride

b the

at wyvw.iec.ch/members_experts/refdocs. The main document types developed\by IEC are
descfibed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 60227 series, published under the general title)Polyvinyl ch
insulpted cables of rated voltages up to and including 450/750 V, can be found on thg IEC
websgite.

This document is to be used in conjunction with IEC 60227-1.

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC website under webstore.iec.ch in the data related t
spec|fic document. At this date, the document will be

e rg¢confirmed,

e withdrawn, or

e g

vised.
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INTRODUCTION

The IEC 60227 series, published under the general title Polyvinyl chloride insulated cables of
rated voltages up to and including 450/750 V, consists of the following parts:

IEC 60227-1: General requirements;

IEC 60227-2: Test methods (withdrawn and replaced by IEC 63294);

IEC 60227-3: Non-sheathed cables for fixed wiring;

IEC 60227-4: Sheathed cables for fixed wiring;

IE [aYaVaVat 2N =1 alal Lol L L)
C QYULLT=9. FICTATUIC LAUITS (LUTUS ),

IEC $0227-6: Lift cables and cables for flexible connections;

IEC 60227-7: Flexible cables screened and unscreened with two or more conducters aphd of
rated voltages up to and including 300/500 V.

This [part of IEC 60227, when used in conjunction with IEC 60227-1, ferms the complete
standard for non-sheathed cables for fixed wiring.
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POLYVINYL CHLORIDE INSULATED CABLES
OF RATED VOLTAGES UP TO AND INCLUDING 450/750 V —

Part 3: Non-sheathed cables for fixed wiring

1 Scope

This [part of IEC 60227 details the particular standards for polyvinyl chloride insulated_ single-
core jnon-sheathed cables for fixed wiring of rated voltages up to and including 450/750. V|

This [document provides the particular requirements for non-sheathed cables-for fixed wiring
whiclh apply in addition to the appropriate requirements specified in IEC 602271, which apply
to alllcables.

The fests for cables specified in the IEC 60227 series are described.in JEC 63294.

2 Normative references

The following documents are referred to in the text in such a-way that some or all of their coptent
constitutes requirements of this document. For dated réferences, only the edition cited applies.
For undated references, the latest edition of the “referenced document (including| any
amendments) applies.

IEC €0227-1, Polyvinyl chloride insulatedcables of rated voltages up to and including
450/Y50 V — Part 1: General requirements

IEC 60228, Conductors of insulated.cables

IEC 60332-1-2, Tests on electric)and optical fibre cables under fire conditions — Part 1-2:| Test
for vertical flame propagation® for a single insulated wire or cable — Procedure for |1 kW
pre-mixed flame

IEC 60811-401, Electric and optical fibre cables — Test methods for non-metallic materials —
Part #01: Miscellanegous tests — Thermal ageing methods — Ageing in an air oven

IEC 60811-405, Electric and optical fibre cables — Test methods for non-metallic materials —
Part B05;-Miscellaneous tests — Thermal stability test for PVC insulations and PVC sheaths

IEC [/ YaYe XY, FaVal Vol | o al FiH L £l bl €. 4 o al £ i H 4 l
VO T 1=%UJg, LICUUIC arfd uptivdar TTorTe LallCco — TCOoU TTTCUTUUS 10N TIOrr=rictarie fratetrtals —

Part 409: Miscellaneous tests — Loss of mass test for thermoplastic insulations and sheaths

IEC 60811-501, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds

IEC 60811-504, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 504: Mechanical tests — Bending tests at low temperature for insulation and sheaths

IEC 60811-505, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 505: Mechanical tests — Elongation at low temperature for insulations and sheaths


https://iecnorm.com/api/?name=7095a51d6f765bfbc4725ada5680e0fb

-8 - IEC 60227-3:2024 © |IEC

2024

IEC 60811-506, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 506: Mechanical tests — Impact test at low temperature for insulations and sheaths

IEC 60811-508, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 508: Mechanical tests — Pressure test at high temperature for insulation and sheaths

IEC 60811-509, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 509: Mechanical tests — Test for resistance of insulations and sheaths to cracking (heat
shock test)
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4 Single-core non-sheathed cable with rigid conductor for general purposes

4.1
6022

4.2

Code designation

7 1IEC 01.

Rated voltage

450/750 V.
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4.3
4.3.1

Construction

Conductors

Number of conductors: 1.

The conductors shall comply with the requirements of IEC 60228:

— class 1 for solid conductors;

— class 2 for stranded conductors.

4.3.2— insutation

The [insulation shall be polyvinyl chloride compound of type PVC/C applied anoung
condlctor.

The gpecified value of the insulation thickness is given in Table 1, column 3.

The insulation resistance shall be not less than the values given in Table1, column 6.

4.3.3

Overall diameter

The mean overall diameter shall be within the limits given in Table 1, columns 4 and 5.

the
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Table 1 — General data for type 60227 IEC 01

1 2 3 4 5 6
Nominal cross- . .Minimt_lm
sectional area Class of T!\lcknes_s of Mean overall diameter |n_su|at|on

of conductor conductor insulation reS|sta:1ce at
70 °C
IEC 60228 Specified value Lower limit Upper limit
mm? mm mm mm MQ - km
1,5 1 0,7 2,6 3,2 0,011
1,9 4 0,7 2,0 3,3 0,010
2,5 1 0,8 3,2 3,9 0,010
2,5 2 0,8 3,3 4 0,009

4 1 0,8 3,6 4,4 0,008 05

4 2 0,8 3,8 4,6 0,007 07

6 1 0,8 4,1 5 0,007 00

6 2 0,8 4,3 5,2 0,006 00

10 1 1 5,3 6,4 0,007 00

10 2 1 5,6 6,7 0,006 05

16 2 1 6,4 7,8 0,005 00

25 2 1,2 8,1 9,7 0,005 00

35 2 1,2 9 10,9 0,004 03

50 2 1,4 10,6 12,8 0,004 03

70 2 1,4 12,1 14,6 0,003 05

95 2 1,6 14,1 17,1 0,003 05

120 2 1,6 15,6 18,8 0,003 02
150 2 1,8 17 21 0,003 02
185 2 2 19 23 0,003 02
240 2 2,2 22 26,6 0,003 02
300 2 2,4 24,5 29,6 0,003 00
400 2 2,6 27,5 33,2 0,002 08
4.4 | Tests
Compliance with the requirements of 4.3 above shall be checked by inspection and by the
sample tests"and type tests given in Table 2.
4.5 L Guidance-enuse

Maximum conductor temperature in normal use: 70 °C.

The use of the cable type 60227 IEC 01 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 2 — Tests for type 60227 IEC 01

1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S IEC 63294:2021, 5.1
1.2 Voltage test at 2 500 V T,S IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C IEC 63204:2021 54
2 Provisions covering constructional and dimensional
characteristics
2.1 Checking of compliance with constructional provisions T,S IEC 60227-1
Inspection and manual|test
2.2 Measurement of insulation thickness T,S IEC 63294:2021, 6.p
2.3 Measurement of overall diameter T,S IEC 63294:2021, 6.#4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T IEC 60811-501
3.2 Tensile test after ageing T IEC 60811-401
3.3 Loss of mass test T IEC 60811-409
4 Pressure test at high temperature T IEC 60811-508
5 Elasticity and impact strength at low temperature
5.1 Bending test for insulation T IEC 60811-504
5.2 Elongation test for insulation® T IEC 60811-505
5.3 Impact test for insulation T IEC 60811-506
6 Heat shock test T IEC 60811-509
7 Test of flame retardance T IEC 60332-1-2
a8  Qnly applicable if the overall diameterof the cable exceeds the limits specified in the test method.
5 $ingle-core non-sheathed cable with flexible conductor for general purpqgses
5.1 | Code designation
60227 IEC 02.
5.2 | Rdted voltage
450/ F56-

5.3 Construction
5.3.1 Conductors

Number of conductors: 1.
The conductors shall comply with the requirements given in IEC 60228 for class 5 conductors.

5.3.2 Insulation

The insulation shall be polyvinyl chloride compounds of type PVC/C, applied around the
conductor.
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The insulation resistance shall be not less than the value given in Table 3, column 5.

5.3.3

Overall diameter

The mean overall diameter shall be within the limits given in Table 3, columns 3 and 4.

Table 3 — General data for type 60227 IEC 02

1 2 3 ! 4 5
Ndgminal cross- Thickness of Mean overall diameter Minimum
sedtional area of insulation insulation
conductor resistance at 7]0 °C
Specified value Lower limit Upper limit
mm? mm mm mm MQ - km
1,5 0,7 2,8 3,4 0,010
2,5 0,8 3,4 4,1 0,009
4 0,8 3,9 4,8 0,007
6 0,8 4,4 5,3 0,006
10 1 5,7 6,8 0,005 06
16 1 6,7 8,1 0,004 06
25 1,2 8,4 10 0,004 04
35 1,2 9,7 11,7 0,003 08
50 1,4 105 13,9 0,003 07
70 1,4 13,2 16 0,003 02
95 1,6 15,1 18,2 0,003 02
120 1,6 16,7 20,2 0,002 09
150 1,8 18,6 22,5 0,002 09
185 2 20,6 24,9 0,002 09
240 2,2 23,5 28,4 0,002 08
5.4 | Tests
Compliance with the requirements of 5.3 shall be checked by inspection and by the sample
tests|and type tests given in Table 4.
5.5 | _Guidance on use

Maximum conductor temperature in normal use: 70 °C.

The use of the cable type 60227 IEC 02 shall comply with IEC 62440, which provides guidance
on the safe use of electric cables with a rated voltage not exceeding 450/750 V.
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Table 4 — Tests for type 60227 IEC 02
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1 2 3 4
Ref. No. Test Category Test method described in
of test
1 Electric test
1.1 Resistance of conductor T, S IEC 63294:2021, 5.1
1.2 Voltage test at 2 500 V , IEC 63294:2021, 5.2
1.3 lnsulation resistance at 70 °C IEC. RQ')QA")(‘!')1, 5.4
2 Provisions covering constructional and
dimensional characteristics
2.1 Checking of compliance with constructional T, S IEC 6022%-1
provisions Inspection and manual tept

2.2 Measurement of insulation thickness s IEC 63294:2021, 6.2
2.3 Measurement of overall diameter T, |IEC/63294:2021, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing T IEC 60811-501
3.2 Tensile test after ageing T IEC 60811-401
3.3 Loss of mass test T IEC 60811-409
4 Pressure test at high temperature T IEC 6081-508
5 Elasticity at low temperature
5.1 Bending test for insulation T IEC 60811-504
5.2 Elongation test for insulation® T IEC 60811-505
6 Heat shock test T IEC 60811-509
7 Test of flame retardance T IEC 60332-1-2
2 Qnly applicable if the overall diameter of-the cable exceeds the limits specified in the test method.

6 $ingle-core non-sheathed cable with solid conductor for internal wiring fpr a

¢onductor temperature of 70 °C

6.1 | Code designation

6022y IEC 05.

6.2 | Rated voltage

300/3%00°\V/

6.3 Construction

6.3.1 Conductors

Number of conductors: 1.

The conductors shall comply with the requirements given in IEC 60228 for class 1 conductors.
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6.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/C, applied around the
conductor.

The insulation thickness shall comply with the specified value given in Table 5, column 2.
The insulation resistance shall be not less than the value given in Table 5, column 5.

6.3.3 Overall diameter

The mean overall diameter shall be within the limits given in Table 5, columns 3 and 4.,

Table 5 — General data for type 60227 IEC 05

1 2 3 4 5
Ndgminal cross- Thickness of Mean overall diameter Minimum
sedtional area of insulation insulation
conductor resistance at 7]0 °C
Specified value Lower limit Upper limit
mm? mm mm mm MQ - km
0,5 0,6 1,9 2,3 0,015
0,75 0,6 2,1 2,5 0,012
1 0,6 2,2 2,7 0,011
6.4 | Tests
Compliance with the requirements of 6.3.shall be checked by inspection and by the sample

tests|and type tests given in Table 6.

6.5 | Guidance on use

Maximum conductor temperature in normal use: 70 °C.

The yise of the cable type\60227 IEC 05 shall comply with IEC 62440, which provides guidance
on thie safe use of eleciric cables with a rated voltage not exceeding 450/750 V.
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