IEC 61156-4:2009(E)

IEC

(J
®

IEC 611

56-4

INTERNATIONAL
STANDARD

Edition 3.0 2009-05

@0%
é\\

Multigore and symmetrical pair/quad cables fqz%gital communications -

Part 4f Riser cables — Sectional specificati‘gg\

N



https://iecnorm.com/api/?name=cd2531a55253c1a2a45eead88ebc24f6

CH-121
Switzerl

Web: wv

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2009 IEC, Geneva, Switzerland

IEC Central Office
3, rue de Varembé

1 Geneva 20
and

Email: inmail@iec.ch

H Iy
wrecTen

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

About t
The Inter

he IEC

ational Electrotechnical Commission (IEC) is the leading global organization that prepares and

Internatiopal Standards for all electrical, electronic and related technologies.

About |

EC publications

The technjcal content of IEC publications is kept under constant review by the IEC. Please make sure that yo

latest edit
= Catalog

on, a corrigenda or an amendment might have been published.
e of IEC publications: www.iec.ch/searchpub

The IEC op-line Catalogue enables you to search by a variety of criteria (referenge number, text, technical com

It also giv

s information on projects, withdrawn and replaced publications.

= |EC Just Published: www.iec.ch/online _news/justpub
Stay up tg date on all new IEC publications. Just Published details twic€ a month all new publications released

on-line an

[ also by email.

" Electrogedia: www.electropedia.org

The world
in English

s leading online dictionary of electronic and electricallterms containing more than 20 000 terms and

Vocabulary online.

= Custom

Centre F

er Service Centre: www.iec.ch/webstore/custserv

or contact us:

If you wish to give us your feedback on this publi¢ation or need further assistance, please visit the Custom
jzéiec.ch

Email: cs

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

publishes

Il have the

mittee,...).

Available

definitions

and French, with equivalent terms in additional*languages. Also known as the International Electijotechnical

br Service



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=cd2531a55253c1a2a45eead88ebc24f6

IEC IEC 61156-4

®

INTERNATIONAL
STANDARD

Edition 3.0 2009-05

X
Multigore and symmetrical pair/quad cables fQQigital communications 1
Part 4} Riser cables — Sectional specificati

¥

c)O® |
@ .
OQ‘

D
\<</C)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION PRICE CODE P

ICS 33.120.20 ISBN 978-2-88910-422-2

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=cd2531a55253c1a2a45eead88ebc24f6

—2- 61156-4 © IEC:2009(E)

CONTENTS

O L L @ T I 4
T G BNETAl e 6
IR S Yo o o 1 PP 6
1.2 NOIMMAtiVe FEfEIrENCES .o e 6
1.3 Installation ConSIderationS. ... ..o 6
2 Definitions, materials and cable construcCtion..............coooiiiiiiiii 7
2.1 DefinitioNS e 7
2.2 | Materials and cable construction ... D 7
2.2.1  General remarks......ccooiiiiiiiii e e e 7

2.2.2 Cable construction.........ccccooiiiiiiiiiii 7

2.2.3 CoNAUCOr......iiiii i e S e e 7

2.24  INSUlAtioN ... N T 7

2.2.5 Colour code of insulation.............ccoooiiiiii SO 7

2.2.6 Cableelement ... N e e 7

2.2.7 Screening of the cable element...............c. g N 7

2.2.8 Cable make-up ..occoiiiiiii e e e 8

2.2.9 Screening of the cable core............... . &) 8
2.2.10 Sheath ... S S 8
2.2.11 Colourofsheath ... SO o 8
2.2.12 Identification ..o 8
2.2.13 Finished cable ... e e 8

3 Chgracteristics and requirements......cl e e 9
3.1 GENEral FEMAIKS ... e ittt et e e e e e e e e e e e e e 9
3.2| Electrical characteristiCs sl .o e 9
3.2.1  Conductor resiStance .........ooviiiiii i e, 9

3.2.2 Resistance unbalance............cooiiiiiiiii e, 9

3.2.3 Dielectrigstrength ... e, 9

3.2.4  Insulation resistanCe ...........cooeviiiiiiiie e e, 9

3.2.5 Mutual capacitanCe .........coooiiiiiii e e 9

3.2.6 _Capacitance unbalance.............ccocoeiiiiiiiii e e 9

3.2 Transfer impedanCe .........ccooviiiiiii i e 9

3.3| Jransmission characteristiCs..........cvviiiiiiiiii e e, 10
373.1  Velocity of propagation (phase velocity) .........ceoveeiieiieeiieeiieenieenieeee oo, 10

3.3.2 A ENUATION L. 10

3.3.3 Unbalance attenuation ... 11

3.3.4  Near-end crosstalk (NEXT) ..o e eas 11

3.3.5 Far-end crosstalk (FEXT) . .ooiiiiii e 11

3.3.6 Characteristic ImpedanCe..........c.ooiiiiiiii 12

3.3.7 Structural Return LOSS (SRL) ..uuiiiii e 13

3.4 Mechanical and dimensional characteristics and requirements ....................c..ooenee. 13
3.4.1 Dimensional requUIiremMentS......ccouiiiiiii e 13

3.4.2 Elongation at break of the conductors .............ccooiiiiiiii 13

3.4.3 Elongation at break of the insulation................cooii i 13

3.4.4 Elongation at break of the sheath.................cooiiii 13

3.4.5 Tensile strength of the sheath ... 13


https://iecnorm.com/api/?name=cd2531a55253c1a2a45eead88ebc24f6

61156-4 © IEC:2009(E) 3-

3.5

4 Intr

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6

3.4.6 Crushtestofthecable.........oo i
3.4.7 Impacttestofthe cable.........oooii i
3.4.8 Repeated bending of the cable...........cooooiiiiii
3.4.9 Tensile performance of the cable ...
Environmental characteristics ... ..o
3.5.1  Shrinkage of insulation............c.ooiiiii
3.5.2 Wrapping test of insulation after thermal ageing.............c...cooi,
3.5.3 Bending test of insulation at low temperature .................cooii,
3.5.4 Elongation at break of the sheath after ageing................coooonn,
3.5.5 Tensile strength of the sheath after ageing.............c...coooi,
3.5.6 Sheath pressure test at NgN (EMPETature .....oooo oo ores]
3.5.7 Coldbendtestofthecable ........cooooiiiii LN
3.5.8 Heatshock test.......coooiiiii ST
3.5.9 Flame propagation characteristics of a single cable............. ... ..]
3.5.10 Flame propagation characteristics of bunched cables.... &7 ...
3.5.11 Acid gas evolution..........ccooeiviiiiiii e N
3.5.12 Smoke generation..........cooooiiiiiiiiiii T e
3.5.13 Toxic gas emiSSioN ........c.ccoeevieniiiniiiniiniie alS
3.5.14 Combined flame and smoke test for cables in;environmental air
handling SPACE .....coviiiii e e
pduction to the blank detail specification .......... s /.
— CON S AN S ..ot e
— NEXT, PSNEXT CONStaNts ... i e
— EL FEXT, 1O FEXT VAIUES ...uees et
— Input iMpedance Values ....... i
— Function fitted impedanCe (...7 ..o

— Structural return 10Ss AAB MIN) ...



https://iecnorm.com/api/?name=cd2531a55253c1a2a45eead88ebc24f6

1

9)

-4 - 61156-4 © IEC:
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FOR DIGITAL COMMUNICATIONS -

Part 4: Riser cables —
Sectional specification
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The International Electrotechnical Commission (IEC) is a worldwide organization for standardization d
all ndtional electrotechnical committees (IEC National Committees). The object of IEC is to
interngtional co-operation on all questions concerning standardization in the electrical and{electronic
this epd and in addition to other activities, IEC publishes International Standards, Technical Sped
Technjical Reports, Publicly Available Specifications (PAS) and Guides (hereafter-referred to
Publigation(s)”). Their preparation is entrusted to technical committees; any IEC Natiorital Committee
in thgd subject dealt with may participate in this preparatory work. Internatjenal, governmental
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborat

omprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

with the International Organization for Standardization (ISO) in accordapce_ with conditions detefqmined by

agreement between the two organizations.

The fqrmal decisions or agreements of IEC on technical matters express;as nearly as possible, an int
consehsus of opinion on the relevant subjects since each techni¢al Committee has representatiof
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEQ
Comnlittees in that sense. While all reasonable efforts are.mjade to ensure that the technical conts
Publidations is accurate, IEC cannot be held responsible-for the way in which they are used g
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC P
transparently to the maximum extent possible instheir national and regional publications. Any d
betwepn any IEC Publication and the corresponding national or regional publication shall be clearly in
the lafter.

IEC grovides no marking procedure to ‘indicate its approval and cannot be rendered responsibl
equipinent declared to be in conformity with an IEC Publication.

All us¢rs should ensure that they have'the latest edition of this publication.

No liapility shall attach to IEC or its directors, employees, servants or agents including individual eX
memblers of its technical committees and IEC National Committees for any personal injury, property d
other [damage of any natdre“whatsoever, whether direct or indirect, or for costs (including legal
expenkes arising out of the publication, use of, or reliance upon, this IEC Publication or any
Publidations.

Attentjon is drawn”torthe Normative references cited in this publication. Use of the referenced publi
indispensable fof'the correct application of this publication.

Attentjon is-drawn to the possibility that some of the elements of this IEC Publication may be the
paten{ rights JIEC shall not be held responsible for identifying any or all such patent rights.

IO - addamo

ernational
from all

National
nt of IEC
r for any

blications
ivergence
dicated in

e for any
perts and
amage or

fees) and
bther |IEC

cations is

subject of

Internatiomat—Standard EC 6 +156=4—as—beenm prepared by subcommittee46C—WH
symmetric cables, of IEC technical committee 46: Cables, wires, waveguides, r.f. connectors,
r.f. and microwave passive components and accessories.

This standard is to be read in conjunction with IEC 61156-1: 2002.

es and

This third edition cancels and replaces the second edition published in 2003. This edition
constitutes a technical revision. This sectional specification relates to IEC 61156-1:2002. The
cables are specifically intended for riser wiring up to category 5 (class D) as defined and
specified in ISO/IEC 11801: 1995. The main changes can be found in subclauses 3.3.1.2,
3.3.2,3.3.4, 3.3.5,3.3.5.1, 3.3.5.2, 3.3.6 and 3.4.
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The text of this standard is based on the first edition and on the following documents:

FDIS Report on voting
46C/884/FDIS 46C/892/RVD

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

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

A list of all parts of the IEC 61156 series, under the general title Multicore and symmetrical
pair/qudd cables for digital communications, can be found on the TEC website.

The committee has decided that the contents of this publication will remain unchanged juntil the
maintenjance result date indicated on the IEC web site under "http://webstore.iee.ch" in the data
related {o the specific publication. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amepded.

A bilinglial version of this publication may be issued at a_later date.
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MULTICORE AND SYMMETRICAL PAIR/QUAD CABLES
FOR DIGITAL COMMUNICATIONS -

Part 4: Riser cables —
Sectional specification

1 General

2009(E)

1.1 Tope
This paft of IEC 61156 which is a sectional specification relates to IEC 61156-1:20

cables
specifie

This sp
without
applical]
various
specific

The cal
currents
to low in

The re
operatin
indicate

1.2 N

The foll

bre specifically intended for riser wiring up to category 5 (class D)pas defi
d in ISO/IEC 11801:1995.

ecification defines individually screened or unscreened pais/quads cables,
overall common screen. When installed vertically extra léngth requirements
le and are defined in the relevant specifications. These cables are suitable
communication systems for which the reference is  given in the relevar
btion.

les covered by this sectional specification are¥intended to operate with volta
normally adopted for communication systems. These cables should not be co
hpedance sources, for example, the public,mains electricity supply.

ommended temperature range durihg installation is 0°C to +50 °C. The
g temperature range is —40 °C tdZ#+60 °C. The actual temperatures range
d in the relevant detail specification.

ormative references

bwing referenced documents are indispensable for the application of this docum

dated rgferences, only the:&dition cited applies. For undated references, the latest e

the refe

IEC 611
Part 1:

IEC 603

renced document (including any amendments) applies.

56-1:20021s.Multicore and symmetrical pair/quad cables for digital communic
Seneric specification

04, Standard colours for insulation for low-frequency cables and wires

02. The
ned and

with or
may be
for the
t detail

jes and
nnected

normal
shall be

ent. For
dition of

ations —

IEC 60344, Guide to calculation of resistance of plain and tinned copper conductors of
lowfrequency cables and wires

ISO/IEC

11801, Information technology — Generic cabling for customer premises

1.3 Installation considerations

See |IEC 61156-1:2002.

1 A more recent version of this standard exists (2007), but as not all of the tests cited herein are addressed by

the n

ewer edition, it has been decided that the 2002 edition is to be used.
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2 Definitions, materials and cable construction

21 D

See 2.1

efinitions

of IEC 61156-1:2002.

2.2 Materials and cable construction

221

General remarks

The choice of materials and cable construction shall be suitable for the intended application
and installation of the cable. Particular care shall be taken to meet any special requirements for

flame p
etc.).

2.2.2

The cah
relevant

223

The con

The co
IEC 611
Conduc

224

The cor
materia

— poly

- PVG;

—  fluor
— low

opagation (Such as burning properties, SMOKe generation, evotution of hatog

Cable construction

le construction shall be in accordance with the details and dimensions give
detail cable specification.

Conductor

ductor shall consist of annealed bare or tinned copper

nductor shall be a solid annealed copper conddctor, in accordance with
56-1:2002 and shall have a nominal diameéter of between 0,5 mm and 0
or diameter up to 0,8 mm may be used if compatible with the connecting hardw

Insulation

ductor shall be insulated with a.suitable thermoplastic material. Examples of
S are:

plefin;
opolymer;
Emoke zero halogen thermoplastic material.

The insyilation may be.solid or cellular with or without a solid dielectric skin. The insulat

be cont
requirer
conduct]

nuous and)shall have a thickness such that the completed cable meets the
nents. The' nominal thickness of insulation shall be compatible with the m
pr connection.

en gas,

n in the

p.2.3 of
65 mm.

suitable

on shall
pecified
thod of

2.2.5

| Colour code of insulation

The colour code is not specified but shall be indicated in the relevant detail specification. The
colours shall be readily identifiable and shall correspond reasonably with the standard

IEC 603

04.

NOTE It is acceptable to mark or stripe the “a” wire with the colour of the “b” wire to facilitate pair identification.

2.2.6

Cable element

The cable element shall be a pair or quad adequately twisted to aid pair/quad identification.

227

Screening of the cable element

When required, a screen for the cabling element may be provided. The screen shall be in

accorda

nce with 2.2.7 of IEC 61156-1:2002.
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Cable make-up

2009(E)

The cable elements shall be assembled into a core or into units which are further assembled to
form the cable core.

Each unit shall be helically wrapped with a colour coded, non-hygroscopic and non-wicking
binder or as specified in the relevant detail specification. The colour code shall be indicated in
the relevant detail specification. When required in the relevant detail specification a screen for
the unit may be provided. The screen shall be in accordance with 2.2.7 of IEC 61156-1:2002.

The core of the cable may be wrapped with a protective layer of non-hygroscopic and non-

wicking material.

229 Screening of the cable core

When required by the relevant detail specification, a screen for the cablé.'Core
provided.

The screen shall be in accordance with 2.2.9 of IEC 61156-1:2002.

Where @ copper braid is used, it shall have a minimum filling facter,as indicated in the
detail specification.

2.2.10 | Sheath

The sh¢ath material shall consist of a suitable thermoplastic material. Examples of
materials are:

— polyplefin;

- PVG;

— fluorfopolymer;

- low

The she

Emoke zero halogen thermaoplastic material.

ath shall be continuous{"having a uniform thickness.

A non-metallic rip cord may:be provided. When provided, the rip cord shall be non-hyg

and non

2.2.11

The col
the rele

-wicking.

Colour of’sheath

bur ofithe sheath shall be agreed between customer and supplier and may be 5
apt'\détail specification.

may be

relevant

suitable

oscopic

tated in

2.2.12

Identification

Each length of cable shall be identified as to the supplier, and when required, the year of
manufacture, using one of the following methods:

a) appropriately coloured threads or tapes;

Q O T

) printed tape;
) printing on the core wrappings;
) marking on the sheath.

Additional markings are permitted and may be indicated in the relevant detail specification.

2.2.13

Finished cable

The finished cable shall be adequately protected for storage and shipment.
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3 Characteristics and requirements

3 G

eneral remarks

This clause lists the characteristics and minimum requirements of a cable complying with this
specification.

A detail specification may be prepared to identify a specific product and its performance
capabilities (see Clause 4).

Test me

thods shall be in accordance with Clause 3 of IEC 61156-1:2002.

3.2 E

The tes

3.21

The vallie shall comply with the requirements of IEC 60344.

3.2.2

The vallie of resistance unbalance shall not exceed 3 %.

3.2.3
There s
screen(

d.c. for
a.c. for

3.2.4
The tes

— cond

— cong
The min

3.2.5

lectrical characteristics

s shall be carried out on a minimum cable length of 100 m, unless otherwise sp

Conductor resistance

Resistance unbalance

Dielectric strength
hall be no failures when a test is performed on conductor/conductor and
5) are present, a conductor/screen with:4,0 kV d.c. for 1 min or, alternately, wit

P s. An a.c. voltage may be used. The\a.c. voltage levels in these cases shall b
I min or, alternately, 1,7 kV a.c. for@2 s.

Insulation resistance
shall be performed both on

uctor/conductor;

uctor/screen when/present.
imum insulation resistance shall be not less than 150 MQ-km at or corrected to !

Mutual capacitance

ecified..

. where
h 2,5 kV
e 0,7 kV

PO °C.

Mutual

apacitance is not specified but may be indicated in the relevant detail specifica

ion.

3.2.6

Capacitance unbalance

The maximum capacitance unbalance pair to ground shall not exceed 1 700 pF/500 m at a
frequency of 800 Hz or 1 kHz.

3.2.7

Transfer impedance

For screened cables, the value shall not exceed:

— 50 mQ/m at 1 MHz;

- 100

m/m at 10 MHz

— 1000 mQ/m at 100 MHz
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ransmission characteristics

The test shall be carried out on a cable length of 100 m.

2009(E)

NOTE Where appropriate, transmission characteristics are specified by categories which depend on application

and syste

m requirements.

The maximum referenced frequencies for cables covered by this specification are:

— 16 MHz for category 3;
— 100 MHz for category 5.

3.3.1

A value

3.3.1.1

for any
to 100

For cat
specific

3.3.1.2
3.3.1.2.

When p
(-40 £

categor
highest
link.

For cat
specific

3.3.1.2.

Velocity of propagation (phase velocity)

is not specified but may be indicated in the relevant detail specification.

Phase delay

air of a category 5 cable shall not exceed 567 ns/100 m for all frequencies fron
Hz.

When :Eeasured in accordance with A.4.2.1 and A.4.3 of IEC 61156-1:2002, the pha;s

pgory 3 cables, a value is not specified but may be, indiCated in the releva
btion.

Differential phase delay (skew)
| General

hase delay is measured in accordance:Wwith A.4.2.1 and A.4.3 of IEC 61156-1:
1) °C, (20 £ 1) °C and (60 + 1) °C, the maximum differential phase delay (s

5 cables shall be not greater than 45 ns/100 m for frequencies from 1 MH
referenced frequency between_any pairs connected to perform a unique trans

bgory 3 cables, a valué js not specified but may be indicated in the releva
btion.

p Environmental effects

The differential delay* (skew) between all pair combinations due to the temperature 9

vary by
compati

3.3.2

more than“+£10 ns/100 m within the differential delay skew of 3.3.1.2.1. Envirg
bility shall' be within the temperature range from —40 °C to 60 °C.

5e delay
h 2 MHz

ht detail

002, at
ew) for
z to the
mission

nt detail

hall not
nmental

Attenuation

The maximum attenuation o of any pair in the frequency range 1 MHz to the maximum
referenced frequency shall not exceed the values obtained from equation (1) using the
corresponding values of the constants given in Table 1.

where f

C

77

a=a-f+b-f+ [dB/100m]

is the frequency in MHz

(1)
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Table 1 — Constants

Category a b c
Category 3 2,32 0,238 0
Category 5 1,967 0,023 0,05

NOTE For low frequencies, the values are not specified, but may be indicated for system information purposes in
the relevant detail specification.

3.3.3

Unbalance attenuation

The unlpalance attenuation near-end and unbalance attenuation far-end is not spec

may be

3.34

The NE
referend

ndicated in the relevant detail specification.

Near-end crosstalk (NEXT)

equation (2) using constants from Table 2

where f

For cab
2.1.10 ¢
using cd

is the frequency in MHz.

NEXT = NEXT(1)—15logo(f)  [dB],

Table2'— NEXT, PSNEXT constants

Category NEXT(1) PSNEXT(1)
dB dB
3 41 41
5 62 62

KT coupling loss between any pair combination in the range from 1“MHz to the
ed frequency for the cable category specified shall be not less than, that obtair

es larger than 4 pairs/2 quads, the power sum of near-end crosstalk loss, as d
f IEC 61156-1:2002 shall be equal to, orgreater than, that obtained by equ
nstants from Table 2 and expressed in“(dB/100 m).

PSNEXT = PSNEXT(1)<4510g10(f) [dB/100 m], [f] = MHz

fied but

highest
ed from

(2)

fined in
tion (3)

(3)

3.3.5

Far-end crosstalk (FEXT)

The 10 FEXT and EL FEXT coupling losses, respectively, are measured between any pair
combination in the range from 1 MHz to the highest referenced frequency for the cable
category specified.

The power sum, as defined in 2.1.10 of IEC 61156-1:2002 shall be not less than, that obtained

from the curve defined by the values in Table 3 below.
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Table 3 — EL FEXT, 10 FEXT values

Frequency EL FEXT 10 FEXT
MHz dB/100 m dB/100 m
Category 3
1 39 42
4 27 33
10 19 29
16 15 28
Category 5
1 61 63
4 49 53
10 41 48
16 37 45
20 35 44
31,25 31 43
62,5 25 42
100 21 43

Requirements may be given either for IO FEXT or EL FEXT. The'type of FEXT specified has to
be cleafly identified. For compliance testing 10 FEXT is, measured and EL FEXT |may be
derived,|

3.3.6 Characteristic impedance

Complignce with this requirement shall be determined as follows.

3.3.6.1 Input impedance
The magnitude of the input impedance, when measured in a swept frequency mode

(open/short-circuit method per 3.3.6.2.2 of IEC 61156-1:2002) over the frequency range from
4 MHz tp the maximum referencedfrequency shall meet the requirements given in Tablg 4.

Table 4 — Input impedance values

Category Frequency range Input impedance
MHz Q
3 1-16 100 + 15
5 1-100 100 + 15

3.3.6.2 Function fitted impedance/mean characteristic impedance

When measured in accordance with 3.3.6.3, 3.3.6.3/3.3.6.2.3 of IEC 61156-1:2002 in the
frequency range of 1 MHz to the maximum referenced frequency, the mean characteristic
impedance shall be in the range defined in Table 5

Table 5 — Function fitted impedance

Category 3 and 5 requirements

Minimum Maximum

95 105+ 8/4[f

NOTE fis in MHz.
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3.3.7 Structural return loss (SRL)

The fluctuation in input impedance is related to SRL, for a cable that is terminated in its own
characteristic impedance. The minimum SRL requirements are specified in Table 6.

Table 6 — Structural return loss (dB min)

Frequency f
Category MHz
1<f<10 10<f£<16 16 <f <20 20 <f <100
Category 3 12 12-10 x log(f/10) NA NA
Category 5 23 23 23 23-10 x 10g(f/20)

3.4 Mechanical and dimensional characteristics and requirements
3.4.1 Dimensional requirements
The overall diameter of insulation, the nominal thickness of the_sheath and the maximum

overall fliameter of the sheath are not specified but shall be indicated in the relevant detail
specification.

3.4.2 Elongation at break of the conductors

The minimum value shall be not less than 8 %.

3.4.3 Elongation at break of the insulation

The minimum value shall be not less than 100"%.

3.4.4 Elongation at break of the sheath

The minimum value shall be not less than 100 %.

345 Tensile strength_of the sheath

The minimum value shall;be not less than 9 MPa.

3.4.6 Crush test-of the cable

The crysh testof the cables is not specified, but may be indicated in the relevant detail
specification:

3.4.7 Impact test of the cable

The impact test of the cables is not specified, but may be indicated in the relevant detail
specification.

3.4.8 Repeated bending of the cable

The repeated bending of the cable is not specified, but may be indicated in the relevant detail
specification.

3.4.9 Tensile performance of the cable

The tensile strength of the cable is not specified, but may be indicated in the relevant detail
specification.
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nvironmental characteristics

Shrinkage of insulation

2009(E)

When tested at (100 + 2) °C for 1 h, the shrinkage of the insulation shall not exceed 5 %.

3.5.2

Wrapping test of insulation after thermal ageing

Not applicable.

3.5.3

Bending test of insulation at low temperature

Q Tlo

The ber
diamete

There s

3.5.4

The age
of the u

3.5.5

The age
of the u

3.5.6

Not app

3.5.7

H KPP DA - 1 PP [ PRI | ks [ HI | b ON L O\ O
Uity tcol UT UIC TTToulatlcU CUTTUUCLUT STiall VT LAITITU UUl al (—2£U L 2) U, TTIT

r shall be 6 mm.

hall be no cracks in the insulation.

Elongation at break of the sheath after ageing

ing regime shall be 7 days at (100 £ 2) °C. The elongation shall be not less th
haged value.

Tensile strength of the sheath after ageing

ing regime shall be 7 days at (100 + 2) °C. The-elongation shall be not less th
haged value.

Sheath pressure test at high temperature

icable.

Cold bend test of the cable

The benmding test shall be carriedCout at (-20 = 2) °C. The mandrel diameter shall

times th

3.5.8

Not app

3.5.9

If requin

e overall diameter cablé. Fhere shall be no cracks in the sheath.

Heat shock test

icable.

Flame ([propagation characteristics of a single cable

be perfd

nandrel

an 50 %

Bn 70 %

be eight

ed’by/local regulations and indicated in the relevant detail specification, the tht shall

rmed in accordance with IEC 61156-1:2002.

3.5.10

Flame propagation characteristics of bunched cables

If required by local regulations and indicated in the relevant detail specification, the test shall
be performed in accordance with IEC 61156-1:2002.

3.5.11

Acid gas evolution

If required by local regulations and indicated in the relevant detail specification, the test shall
be performed in accordance with IEC 61156-1:2002.

3.5.12

Smoke generation

If required by local regulations and indicated in the relevant detail specification, the test shall
be performed in accordance with IEC 61156-1:2002.
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