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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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization’c
all natjonal electrotechnical committees (IEC National Committees). The object of IEC is to promote”int

co-op
in add

eration on all questions concerning standardization in the electrical and electronic fields/ o thi
tion to other activities, IEC publishes International Standards, Technical Specifications;Technical

Publidy Available Specifications (PAS) and Guides (hereafter referred to as “IEC”\Publication(s

prepa
may p

ation is entrusted to technical committees; any IEC National Committee interested in the subject
Brticipate in this preparatory work. International, governmental and non-goverpmental organizatio

with the IEC also participate in this preparation. IEC collaborates closely with théAhternational Organ

Stand

The fdrmal decisions or agreements of IEC on technical matters express, assearly as possible, an int

conse
intere

hsus of opinion on the relevant subjects since each technical ¢ommittee has representatiol
bted IEC National Committees.

IEC Plublications have the form of recommendations for internatiorial use and are accepted by IEQ
Comnfittees in that sense. While all reasonable efforts are made\to ensure that the technical contg
Publigations is accurate, IEC cannot be held responsible fori\the way in which they are used 9

misint]

erpretation by any end user.

In order to promote international uniformity, IEC Natiopal’ Committees undertake to apply IEC Py
transparently to the maximum extent possible in their national and regional publications. Any divergency
any IHC Publication and the corresponding national or'regional publication shall be clearly indicated in

IEC it
asses
servic

All us

No lia
memb
other
expen

elf does not provide any attestation of.conformity. Independent certification bodies provide g
Ement services and, in some areas, access to IEC marks of conformity. IEC is not responsib
bs carried out by independent certification bodies.

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

bility shall attach to IEC or its\directors, employees, servants or agents including individual ex
ers of its technical committees/and IEC National Committees for any personal injury, property d
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
ses arising out of the.publication, use of, or reliance upon, this IEC Publication or any

Publications.

Attent
indisp
IEC d

on is drawn to the_.Normative references cited in this publication. Use of the referenced publi
bnsable for the.correct application of this publication.

raws atteption to the possibility that the implementation of this document may involve the U

patenf(s). IEC+takes no position concerning the evidence, validity or applicability of any claimed paten

respe
may b
the la

t thereof"As of the date of publication of this document, IEC had not received notice of (a) patent
e required to implement this document. However, implementers are cautioned that this may not

pmprising
Ernational
b end and
| Reports,
)’). Their
dealt with
hs liaising
zation for

brdization (ISO) in accordance with conditions determined by agreement-betWeen the two organigations.

Ernational
from all

National
nt of IEC
r for any

blications
b between
the latter.

onformity
e for any

perts and
amage or
fees) and
bther IEC

cations is

se of (a)
t rights in
(s), which
represent
c.ch. IEC

estiinformation, which may be obtained from the patent database available at https://patents.ig

shall r

+ boloala Hola—f. el 4l T Ia 4 i olod
ot O TITeTG TeSPoOnSToTe o 1aeuTymg—aty of—an St pateht T rgnts:

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 19
Amendment 1:1997. This edition constitutes a technical revision.

92 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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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 above table.

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

This dogumentw ih—accerda o—wi a Nira

at www

described in greater detail at www.iec.ch/publications.

A list of
insulate
website

This do

The con
stability
specific
e reco
e with

e revig

nce with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement)d
iec.ch/members_experts/refdocs. The main document types developed-by

all parts in the IEC 60227 series, published under the general title ‘Polyvinyl
d cables of rated voltages up to and including 450/750 V, can, be found on

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

mittee has decided that the contents of this docunyent will remain unchanged

date indicated on the IEC website under weldstere.iec.ch in the data relate
document. At this date, the document will be

nfirmed,

drawn, or

ed.

oped in
vailable
EC are

chloride
the IEC

until the
H to the
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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 60227-5: Flexible cables (cords);

IEC 602Z7-6: LIt cables and cables for 1lexible connections;

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

This paft of IEC 60227, when used in conjunction with IEC 60227-1, forms the cpmplete
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 no

This do
which a

n-sheathed cables for fixed wiring of rated voltages up to and including 450/75

cument provides the particular requirements for non-sheathed cables faor fixe
bply in addition to the appropriate requirements specified in IEC 6022731, whi

to all caples.

The tesis for cables specified in the IEC 60227 series are described imEC 63294.

2 Normative references

The follq

constitu
For un
amend

fes requirements of this document. For dated references, only the edition cited
ated references, the latest edition of the" referenced document (includ
ents) applies.

IEC 60227-1, Polyvinyl chloride insulated_scables of rated voltages up to and i
450/75Q V — Part 1: General requirements

IEC 60228, Conductors of insulated cables

IEC 603

for vert
pre-mix

cal flame propagation for a single insulated wire or cable — Procedure fi
bd flame

IEC 60811-401, Electric and optical fibre cables — Test methods for non-metallic ma

Part 40

. Miscelldneous tests — Thermal ageing methods — Ageing in an air oven

IEC 60811-405, Electric and optical fibre cables — Test methods for non-metallic ma
Part 40%:Miscellaneous tests — Thermal stability test for PVC insulations and PVC shq

wing documents are referred to in the text in such.away that some or all of their

32-1-2, Tests on electric)and optical fibre cables under fire conditions — Part 1

D V.

d wiring
h apply

content
applies.
ng any

ncluding

-2: Test

br 1 kW

erials —

erials —
aths

IEC 60811-409, Electric and optical fibre cables — Test methods for non-metallic materials —
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
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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)

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)i
450/75Q vV

3 Terms and definitions

For the|purposes of this document, the terms and definitions givenin' IEC 60227-1
following apply.

ISO and IEC maintain terminology databases for use in standardization at the f
addressfes:

3.1

type teIt
test ma

IEC [Electropedia: available at https://www.electropedia.org/
ISO [Online browsing platform: available at http&i#/www.iso.org/obp

basis in| order to demonstrate satisfactory performance characteristics to meet the i
applicatjon

Note 1 tolentry: Type tests are of such a nature that, after they have been made, it is not necessary for t
repeated,| unless changes are made”in the cable materials or design which can change the pe
characteristics.

Note 2 tolentry: The symbgl T-is used to refer to type tests.

3.2

sample|test
test mage on samples of completed cable or components taken from a completed cable
that thelfinished product meets the design standards

ncluding

and the

bllowing

e before supplying a type of cable/Govered by this document on a general compmercial

ntended

hem to be
formance

to verify

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

450/750 V.
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onstruction
Conductors

of conductors: 1.

ductors shall comply with the requirements of IEC 60228:

— class 1 for solid conductors;

— class 2 for stranded conductors.

4.3.2 Insulation

The inslulation shall be polyvinyl chloride compound of type PVC/C applied aro
conductpr.

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

The insdllation resistance shall be not less than the values given in Takle1, column 6.

4.3.3

The me

Overall diameter

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

nd 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
1,5 2 0,7 2,7 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 D5

4 2 0,8 3,8 4,6 0,007 D7

[ 1 0,8 4,1 5 0,007 PO

[ 2 0,8 4,3 5,2 0,006 DO

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

1P 2 1 5,6 6,7 0,006 D5

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

2b 2 1,2 8,1 9,7 0,005 PO

3p 2 1,2 9 10,9 0,004 03

50 2 1,4 10,6 12,8 0,004 D3

70 2 1,4 12,1 14,6 0,003 D5

3 2 1,6 14,1 17,1 0,003 D5

120 2 1,6 15,6 18,8 0,003 D2

150 2 1,8 17 21 0,003 D2

185 2 2 19 23 0,003 D2

240 2 2,2 22 26,6 0,003 D2

0 2 2,4 24,5 29,6 0,003 PO

400 2 2,6 27,5 33,2 0,002 D8
4.4 Tests
Complignceswith the requirements of 4.3 above shall be checked by inspection and by the
sample testsand type tests given in Table 2.

4.5 Guidance on use

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 s IEC 63294:2021, 5.1
1.2 Voltage test at 2 500 V , IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C IEC 63294:2021, 5.4
2 Rrovistons-eoveringeonstraetonatand-dimensionat
characteristics
2.1 Checking of compliance with constructional provisions T,S IEC 60227-
Inspection'and manual test
2.2 Measurement of insulation thickness s IEC 63294:2021|, 6.2
2.3 Measurement of overall diameter , 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 60811-5(08
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 60811-5(09
7 Test of flame retardance T IEC 60332-112
a8 Only|applicable if the overall diametef of the cable exceeds the limits specified in the test method.
5 Single-core non-sheathed cable with flexible conductor for general purposes
5.1 Code designation
60227 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.
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The specified value of insulation thickness 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 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
Nominal-eress Fhiekness-of Mean-evera H-eiameter Mirimpm
sectio?\al area of insulation o T insulatEon
corjductor resistance pt 70 °C
Specified value Lower limit Upper limit
mm?2 mm mm mm MQ - km
11,5 0,7 2,8 3,4 0,010
25 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
0 1 5,7 6,8 0,005 04
6 1 6,7 8,1 0,004 04
5 1,2 8,4 10 0,004 04
5 1,2 9,7 11,7 0,003 094
50 1,4 1945 13,9 0,003 07
[0 1,4 13,2 16 0,003 04
b5 1,6 15,1 18,2 0,003 04
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 22 23,5 28,4 0,002 094
5.4 Tests
Complignce 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

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 T IEC 63294:2021, 5.4

2 n HAH H 4 41 I |
TFOVStofRS—Cov e g eoRsStuctHoar—ant

dimensional characteristics

2.1 Checking of compliance with constructional T, S IEC 602271
provisions Inspection and/manudl test

2.2 Measurement of insulation thickness T, S IEC 63294:2021, 6[.2

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 J 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 Only|applicable if the overall diameter of'the cable exceeds the limits specified in the test method.

6 Sinjgle-core non-sheathed cable with solid conductor for internal wiring for a

conductor temperature of 70 °C

6.1 Code designation
60227 IEC 05.

6.2 R|ated voltage

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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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
Nominal cross- Thickness of Mean overall diameter Minimpm
sectiofal area of insulation insulation
corjductor resistance pt 70 °C
Specified value Lower limit Upper{limit
mm?2 mm mm mm MQ - km
0,p 0,6 1,9 2,3 0,015
0,7p 0,6 2,1 2,5 0,012
( 0,6 2,2 2,7 0,011
6.4 Tests
Complignce 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 QGuidance on use

Maximum conductor temperature in normal use: 70 °C.

The us€| of the cable type-60227 IEC 05 shall comply with IEC 62440, which provides guidance
on the slafe use of electric cables with a rated voltage not exceeding 450/750 V.
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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 IEC 63294:2021, 5.1
1.2 Voltage test at 2 000 V , IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C IEC 63294:2021, 5.4
2 Previsteons-eoveringeonstractonatand
dimensional characteristics
2.1 Checking of compliance with constructional T, S IEC 602271
provisions Inspection and/manudl test
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 J IEC 60811-508
5 Elasticity at low temperature
5.1 Bending test for insulation IEC 60811-504
6 Heat shock test IEC 60811-509
7 Test of flame retardance IEC 60332-1-2

7 Single-core non-sheathed cable with flexible conductor for internal wirfing
for|a conductor temperature of 70 °C

7.1 Code designation

60227 IEC 06.

7.2 Rated voltage

300/50Q 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.



https://iecnorm.com/api/?name=b86f7a6f8c956f5761cf2e61f0079b3f

- 16 - IEC 60227-3:2024 © |EC 2024

7.3.2 Insulation

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

The specified value of insulation thickness is given in Table 7, column 2.
The insulation resistance shall be not less than the value given in Table 7, column 5.

7.3.3 Overall diameter

The mean overall diameter shall be within the limits given in Table 7, columns 3 and 4.

Table 7 — General data for type 60227 IEC 06

1 2 3 4 5
Nominal cross- Thickness of Mean overall diameter Minimpm
sectiofal area of insulation insulation
corjductor resistance pt 70 °C
Specified value Lower limit Upper{limit
mm?2 mm mm mm MQ - km
0,p 0,6 21 2,5 0,013
0,7p 0,6 2,2 2,7 0,011
( 0,6 2,4 2,8 0,010
7.4 Tests
Complignce with the requirements of 7.3xshall be checked by inspection and by the|sample

tests and type tests given in Table 8.

7.5 Quidance on use

Maximum conductor temperature in normal use: 70 °C.

The us€ of the cable type-60227 IEC 06 shall comply with IEC 62440, which provides guidance
on the slafe use of eléctric cables with a rated voltage not exceeding 450/750 V.
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Table 8 — Tests for type 60227 IEC 06
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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 2 000 V , IEC 63294:2021, 5.2
1.3 Insulation resistance at 70 °C IEC 63294:2021, 5.4
2 Previsteons-eoveringeonstractonatand
dimensional characteristics
2.1 Checking of compliance with constructional T, S IEC 602271
provisions Inspection and/manudl test
2.2 Measurement of insulation thickness s IEC 63294:2021, 6[.2
2.3 Measurement of overall diameter T,S IEC 63294:2021, 6.4
3 Mechanical properties of insulation
3.1 Tensile test before ageing IEC 60811-501
3.2 Tensile test after ageing IEC 60811-401
3.3 Loss of mass test IEC 60811-409
4 Pressure test at high temperature IEC 60811-508
5 Elasticity at low temperature
5.1 Bending test for insulation T IEC 60811-504
6 Heat shock test IEC 60811-509
7 Test of flame retardance T IEC 60332-1-2

8 Single-core non-sheathed cable with solid conductor for internal wiring for a
conductor temperature0f.90 °C

8.1 Code designation

60227 IEC 07.

8.2 Rated voltage
300/500Q V,

8.3 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 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 be within the limits given in Table 9, columns 3 and 4.

Table 9 — General data for type 60227 IEC 07

1 2 3 4 5
Nominal cross- Thickness of Mean overall diameter Minimum
sectional area of insulation insulation

conductor resistance at 90 °C
Specified value Lower limit Upper limit

mm?2 mm mm mm M@ km

0}5 0,6 1,9 2,3 0,015

0,15 0,6 21 2,5 0,013

1 0,6 2,2 2,7 0,012

115 0,7 2,6 3,2 0,011

2|5 0,8 3,2 349 0,009

8.4 Tests

Complignce with the requirements of 8.3 shall be checked by inspection and by the|sample

tests and type tests given in Table 10.

8.5 (Quidance on use

Maximum conductor temperature in normaluse: 90 °C.

The us€ of the cable type 60227 IEE-07 shall comply with IEC 62440, which provides guidance

on the slafe use of electric cables.with a rated voltage not exceeding 450/750 V.

In circumstances in which.it is possible to guard against thermoplastic flow, and feduced
insulatign resistance can be tolerated, a PVC compound suitable for continuous use at 90 °C

can be ¢perated at temperatures up to 105 °C for a reduced total working duration.
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