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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 2-50: Indoor cables — Family specification for simplex
and duplex cables for use in terminated cable assemblies

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizationy compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields>To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repg
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC{Rublication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interestedsin the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with the,lnternational Organizatior]
Standardization (ISO) in accordance with conditions determined by agreement/between the two organization

The formal decisions or agreements of IEC on technical matters express, a§-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madé)to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their,national and regional publications. Any divergence betw
bny IEC Publication and the corresponding national orregional publication shall be clearly indicated in the la

EC itself does not provide any attestation of sonformity. Independent certification bodies provide confor
hssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
ervices carried out by independent certification bodies.

All users should ensure that they have the‘latest edition of this publication.
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No liability shall attach to IEC or itscdirectors, employees, servants or agents including individual experts fand

members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of thg publication, use of, or reliance upon, this IEC Publication or any other
Publications.

b or
and
IEC

Attention is drawn to the,'Normative references cited in this publication. Use of the referenced publicationfs is

ndispensable for the correct application of this publication.

Attention is drawn to/the possibility that some of the elements of this IEC Publication may be the subject of pa
Fights. IEC shall'\not be held responsible for identifying any or all such patent rights.

s redline’version of the official IEC Standard allows the user to identify the chang

de to the previous edition IEC 60794-2-50:2020. A vertical bar appears in the mar

whierever a change has been made. Additions are in green text, deletions are
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IEC 60794-2-50 has been prepared by subcommittee 86A: Fibres and cables, of IEC technical
committee 86: Fibre optics. It is an International Standard.

This third edition cancels and replaces the second edition published in 2020. This edition
constitutes a technical revision.

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

a)

added IEC 60793-1-46 and IEC 60794-1-211 to the normative references;

b)
c)

d)

Thy

Ful
the)

Thy

Thi
acq
at

deq

Al
cal

Thy

changed the load duration for the tensile test from 5 min to 10 min;

clarified the distance between the clamps for torsion test to 125 times cable diametef,
not less than 0,3 m;

recommended the temperatures —10 °C and +60 °C for indoor simplex and(duplex cab
and included the low and high temperatures for category C, CHP, OP and.-OPHD accord
to the operating service environments in IEC 61753-1 for temperature cyeling and shrink
testing;

updated the shrinkage test standard to IEC 60794-1-211, F41A, and changed
requirement to maximum 20 mm;

replaced the text for the fire performance with an improved.description.

e text of this International Standard is based on the following documents:
Draft Report on voting
86A/2284/FDIS 86A/2316/RVD

| information on the voting for its approvalican be found in the report on voting indicated i

above table.
e language used for the development of this International Standard is English.

s document was drafted inaccordance with ISO/IEC Directives, Part 2, and developed

but
les
ing
ge

the

in

ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availaple

www.iec.ch/members. experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

st of all the parts in the IEC 60794 series, published under the general title Optical fi
les, can besfound on the IEC website.

b committee has decided that the contents of this document will remain unchanged until

Are

bre

the
the

stapiljty_date indicated on the IEC website under webstore.iec.ch in the data related to
spégcifie’document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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

This document includes test methods according to IEC 60794-1-21, IEC 60794-1-22 and
IEC 60794-1-23 that will be split into single documents and individually renumbered in the
IEC 60794-1-1xx series, IEC 60794-1-2xx series and IEC 60794-1-3xx series. Full cross-
reference details are given in IEC 60794-1-2.
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1

OPTICAL FIBRE CABLES -

Part 2-50: Indoor cables — Family specification for simplex
and duplex cables for use in terminated cable assemblies

Scope

Thi

duplex optical fibre cables for use in terminated cable assemblies or as used for termina

wit

2

h-opticalfibre of passive components.

Normative references

The following documents are referred to in the text in such a way that som'e or all of their cont

cor
Fo

stitutes requirements of this document. For dated references, only‘the edition cited appli

amendments) applies.

IEQ 60793-1-20, Optical fibres — Part 1-20: Measurement‘methods and test procedures — Fi
gepmetry

IEQ 60793-1-21, Optical fibres — Part 1-21: MeaSurement methods and test procedure
Copting geometry

IEQ 60793-1-32, Optical fibres — Part 1=32: Measurement methods and test procedure
Cohting strippability

IEQ 60793-1-40, Optical fibres — Part 1-40: Attenuation measurement methods

IEG 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedure
Mopitoring of changes in opfical transmittance

IEG 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification
cafegory A1 multimode fibres

1EC
cla

IEC

60793-2:50, Optical fibres — Part 2-50: Product specifications — Sectional specification
5s B single-mode fibres

s part of IEC 60794 is a family specification that specifies requirements for simplex Jnd
i

ion

ent
es.

undated references, the latest edition of the referenced )document (including &ny

bre

5 —

5 —

for

for

©0794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-2, Optical fibre cables — Part 1-2: Generic specification — Basic optical cable test
procedures — General guidance

IEC 60794-1-211, Optical fibre cables — Part 1-211: Generic specification — Basic optical cable

tes

t procedures — Environmental test methods — Sheath shrinkage, method F11

IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable

tes

t procedures — Mechanical tests methods

IEC 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical cable

tes

t procedures — Environmental tests methods
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IEC 60794-1-23, Optical fibre cables — Part 1-23: Generic specification — Basic optical cable
test procedures — Cable element test methods

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 202: General tests — Measurement of thickness of non-metallic sheath

IEC 60811-203, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 203: General tests — Measurement of overall dimensions

3 | Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 607/94-1-1 and the
following apply.

IS@ and IEC maintain terminological databases for use in standardization at the followjing
addresses:

e |IEC Electropedia: available at http://www.electropedia.org/

e |[ISO Online browsing platform: available at http://www.is@.org/obp

3.1
terminated cable assembly

chgelonetherenblocredoionod v iin oo comnooter o Loih onde

calle terminated with connectors

Notg 1 to entry: Examples from the ISO/IEC 11801 §éries are optical fibre-eptie cords used to establish connectfons
on patch panels, equipment and at work areas or to connect outlets to the terminal equipment.

Notg 2 to entry: A so called patch cord or jumper is one type of a terminated cable assembly.
4 | Construction

4.1 General

In |pddition to the constructional requirements in IEC 60794-2, the following consideratipns
apply to simplex andduplex indoor cables for use in terminated cable assemblies.

It is not thelintention of this document to specify the finished terminated cable assempbly
complete with terminations.

Theredshall be no fibre splice in a delivery length. It shall be possible to identify each individpal
fibrethroughout the tengthof the cabie:

4.2 Optical fibres and primary coating

Multimode or single-mode optical fibres meeting the requirements of IEC 60793-2-10
sub-categories A1-OM1-and or A1-OM2 to A1-OM5 or IEC 60793-2-50 class B shall be used.

4.3 Buffer

If a tight or semi-tight (loosely applied) buffer is required, it shall consist of one or more layers
of inert material. Unless otherwise specified, the tight buffer shall be-remevable removed in one
operation together with fibre coating over the specified length. Semi-tight tubes may be filled.
For semi-tight and loose buffer, the buffer material is-stripped-off removed for a specified length
leaving the primary coating of the fibre intact.
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Specified buffer strippability minimum lengths:

— tight: 15 mm;
— semi tight: 300 mm;

— loose: 1,0 m-minimum.

Strip force shall comply to the values stated in the relevant specification and the evaluation
shall be carried out according to IEC 60793-1-32.

Buffer dimensions are shown in Table 1

Table 1 — Outer dimensions of buffered fibres

Nominal outer diameter Tolerance
mm mm
0,3t0 0,9 +0,05

Loyer tolerance levels can be a requirement for buffered fibres having a low nominal diamgter
within the specified range. In such cases, tolerance values shall-be agreed between supplier
and customer.

4.4 Tube

OnEg or two primary coated or buffered fibres are packaged-(loosely-ernot) in a tube construction
whlch may be filled. A tube is a cable element thdt is not covered in 4.3 and typically hap a
larger outer diameter than what is specified in 4.3."The tube may be reinforced with a composite
wall.

If required, the suitability of the tube shall be determined by an evaluation of its kink resistafnce
in accordance with IEC 60794-1-23, méthod G7.

4.5 Strength and anti-buckling members

The cable shall be designed;with sufficient strength members to meet the requirements of this
dog¢ument.

The¢ strength and/er.anti-buckling member may be either metallic or non-metallic and may|be
lochted in the cable’core and/or under the sheath and/or in the sheath.

4, Sheath

The¢ cablé shall have a uniform overall protective sheath. The cable diameter shall be speciiliaed

in fhe‘relevant-detail specification{erproduct-specification). Sheath removal is an important
feafure of these cables. Sheath pull-off force shall be determined in accordance with

IEC 60794-1-21, method E21.

4.7 Sheath marking

If required, the cable shall be marked as agreed between the customer and supplier.-Fhe

cl g cl S cl S cHotT A Ot Vv

4.8 Examples of cable constructions

Examples of-some-main-types-of cable constructions are shown in Annex A.
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Other configurations are not excluded if they meet the mechanical, environmental, transmission
and termination requirements given in this document.

5 Tests

5.1 General

Compliance with the specification requirements shall be verified by carrying out tests selected
from Clause 5. It is not intended that all tests be carried out in all cases, and Annex B provides
i i e s i of

testing-shall need to be agreed between the customer and supplier.

Some of the following tests can be performed on a short sample length of cable which is stilllan
integral part of a longer length, thus making it possible to detect permanent |changes in
attgnuation. As a general requirement for the tests specified in this document, the’spirit godl is
to [keep "no change in attenuation" criteria at the end of each evaluation, although the
pafjameters specified in this document may be affected by measurement/uncertainty arisfing
either from measurement errors or calibration errors. The optical, total uncertainty| of
mejasurement for this document shall be +0,05 dB for single-mode)'\fibres and +0,2 dB |for
multimode fibres. Any measured value within this range shall be gonsidered as "no change in
attgnuation".

Capled Single-mode fibres cables are measured at 1 550 nm”or 1 625 nm and the measurfing
wayelength shall be agreed between the customer and supplier.-Cabled Multimode fibres cahjles
arg measured at 850 nm or 1 300 nm and the measuring wavelength shall be agreed betwgen
thel customer and supplier. Measurements of attehuation shall be carried out according to
IEG 60793-1-40. Change in attenuation measur&ments shall be carried out according| to
IEG 60793-1-46.

NOTE The optimized wavelength for multimode fibres A1-OM3 and A1-OM4 is 850 nm and for A1-OM5 fibre,|the
targeted operational wavelength{s) range is-between in the vicinity of 850 nm-and to 950 nm.

If [pops are used within a test to fix\the ends of a cable, the loop diameter shall be equal or
grelater than the specified minimum)cable bend diameter to avoid cable damage and excessjive
molde filtering in multimode fibre.

Unless otherwise specified; all tests shall be carried out at expanded test conditions|as
sp¢gcified in IEC 607944%1-2.

5.2 Dimensions

The¢ fibre dimmensions and tolerances shall be checked in accordance with test method
IEG 607932120 or IEC 60793-1-21. The diameter of the buffer and of the cable, as well as the
thickness of the sheath, shall be measured in accordance with the methods of IEC 60811-202
an(f IEC-60811-203.

The nominal outer cable diameter is abbreviated as "d" in this document. "d" for the different
cable constructions is defined as follows:
— for simplex cable, "d" is the outer diameter;

— for zip cord cable, "d" is the outer diameter of the simplex cable which is used to be combined
with another simplex cable to form a zip cord;

— for duplex flat cable, "d" is the outer diameter of the inner cables which include the optical
fibre, the buffer, the strength members and the sheath;

— for duplex round cable, "d" is the outer diameter of the inner cables which include the optical
fibre, the buffer, the strength members and the sheath.

The cable diameter tolerance shall be +0,2 mm.
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The deviation of the average sheath thickness shall be within the tolerance of +0,1 mm for

100 % of the cable length.

5.3 Mechanical requirements
5.3.1 Tensile performance

Method: IEC 60794-1-21, E1

Diameter of chuck drums and transfer devices: not less than the minimum loaded bending

dia
Load for-5 10 min:

cables d > 2,0 mm at 100 N;
— |duplex round cables at 100 N;

> 2,0 mm at 200 N.

meterspecifiedforthecabteatteast 250 mmdiameter————————————————————————————————

simplex cables d < 1,2 mm at 50 N; simplex cables 1,2 mm < d £2,0 mm at+0/N; simp

zipcord and duplex flat cables d <£2,0 mm at 140 N; zipcord and, duplex flat cable

lex

Lemgth of sample: sufficient to achieve the desired accuracy of-tneasurement of attenuaffon

change shall be agreed between the customer and supplier.

Refuirements:

to absolute 0,6 % strain for 1 % proof-tested fibfes);

— [the maximum allowable increase in attenuation during the test shall be specified in
produect relevant specification;

— [there shall be no change in attenuation-vafter the test.
B R R Rt
5.3.2 Crush

Method: IEC 60794-1-21, E3A

Force short-term:

— 1300 N for simplex/duplex cables with d < 2,0 mm;
— 1500 N for simplex/duplex cables with d > 2,0 mm.

Dufation short-term: 1 min

Numbér of crushes short-term: 1

in all cases, fibre strain shall-be-less-than-0;6-% foi*‘exceed 60 % of the proof strain (equ

als

the

Force long-term:

— 100 N for simplex/duplex cables with d < 2,0 mm;
— 200 N for simplex/duplex cables with d > 2,0 mm.

Duration long-term: 10 min
Number of crushes long-term: 1, separated at least 500 mm to any other loaded position.

Requirements:
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— the maximum increase in attenuation during the test with a long-term force shall be specified
in the-produet relevant specification;

— there shall be no change in attenuation after the test with short-term and long-term force;

— there shall be no damage to the cable elements; any flattening of cable elements is not
considered as damage.

For cables having a non-circular cross section, the force shall be applied in the direction of the
minor axis (perpendicular to the major axis), as shown in Figure A.6 as an example.

5.3[3_lm.par‘f
Method: IEC 60794-1-21, E4

— |impact energy: 0,5 J for simplex/duplex cables with d <2,0 mm; 1,0 J for simplex/duplex
cables with d > 2,0 mm;

— |number of impacts:-atleast 3, each separated at least 500 mm.
Refuirements:

— |there shall be no change in attenuation after the test;

— |there shall be no damage to the cable elements; any flattelpihg of cable elements is hot
considered as damage.

For cables having a non-circular cross section, the force shall be applied in the direction of the
minor axis (perpendicular to the major axis), as shewn in Figure A.5 and Figure A.6.

5.3.4 Repeated bending
Method: IEC 60794-1-21, E6

Bepding diameter:

— |60 mm for simplex and non-circular duplex cables (consider the cable diameter is the mihor
dimension);

— |40 times cable diameter for-cireular round duplex cables but not less than 60 mm.

Number of cycles: 200
Maps of weighistsufficient to contour the apparatus, for example 1 kg to 2 kg.

Refuirements:

— |th& 'maximum increase in attenuation during the test shall be specified in thejeﬁedluet
relevant specification;

— there shall be no change in attenuation after the test;

— there shall be no damage to the cable elements; any flattening of cable elements is not
considered as damage.

NOTE For cables having a non-circular cross section, the bend requirements are determined using the minor axis
as the cable diameter with bending in the direction of the preferential bend, as shown in Figure A.5 and Figure A.6.

5.3.5 Bend
Method: IEC 60794-1-21, E11A

Bending diameter: 20 times cable diameter, but not less than 60 mm (for non-circular cables
see note below).
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NOTE A cable with smaller bend diameter than specified above can be required for an application. Such a cable
can contain bending loss insensitive (enhanced macrobend loss) fibre(s). A smaller bending diameter can be agreed
between customer and supplier.

Nu

Nu

mber of turns-per-helix: 6

mber of cycles: 3

Length of sample: sufficient to carry out the test.

Pri
for

Re

NO

as the cable diameter with bending in the direction of the preferential bend,'as’ shown in Figure A.5 and Figure A
5.3.6 Torsion
Method: IEC 60794-1-21, E7

Nu

Distance between fixed and rotating clamps:-greaterthan-0;3-m-or 125 times cable diamg

(fo

Lemgth of sample: sufficient to carry out the test.

Un

Re

et hon

- H .
pr—to—oeromg—

example by-leeps c

uirements:

relevant specification;
there shall be no change in attenuation after the test;

there shall be no damage to the cable elements; any flattening-@f‘cable elements is
considered as damage.

[E For cables having a non-circular cross section, the bend requirements are determined using the minor

mber of cycles: 10

non-circular cables, the cable diaméter is the minor dimension) but not less than 0,3 m

uirements:

relevant specification;
thereshall be no change in attenuation after the test;
there/shall be no damage to the cable elements.

er,

the maximum increase in attenuation during the test shall be specified in’the—product

hot

BXiS
.6.

ter

ess otherwise specified-in-the-detail relevant specification,-specimen sample sag or bend
maly be minimized by applying tension sufficient to keep the-specimen sample straight.

the maximum.‘increase in attenuation during the test shall be specified in the—product

5.3.7 Bend at low temperature

Method: IEC 60794-1-21, E11A

Bending diameter: 20 times cable diameter (for non-circular cables, the cable diameter is the
minor dimension) but not less than 60 mm.

NOTE A cable with smaller bend diameter than specified above can be required for an application. Such a cable
can contain bending loss insensitive (enhanced macrobend loss) fibre(s). A smaller bending diameter can be agreed
between customer and supplier.

Nu

Nu

mber of cycles: 2

mber of turns-per-helix: 4
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Test temperature: 0 °C-for-applications-at category C-and-CHP-environment:

Requirements:

5.3.8 Kink

Me

Inn

5-timescable-diameter-

NO

Re

5.3.9 Sheath pull-off force

Me

Ra

Str

Re

5.3.10 Abrasion resistance of cable marking

Me

Nu

Re

the maximum increase in attenuation during the test shall be specified in the—product

relevant specification;

there shall be no (‘hnngp in attenuation after the test:

there shall be no damage to the cable elements; any flattening of cable elements-is
considered as damage.

thod: IEC 60794-1-21, E10

ler loop diameter (for non-circular cables, the cable diameter is,the minor dimensid

for cables with outer diameter < 3,0 mm, to be 15 mm;

for cables with outer diameter > 3,0 mm, to be 5 times the‘cable outer diameter.
[E This is not an operational parameter; this is to address short-term installation/handling performance.

nuirement: no kink on cable shall occur when submitted to the specified loop diameter.

thod: IEC 60794-1-21, E21
e of separation: < 200 mm/min
p length: 50 mm

Huirement: the force to 'strip the sheath shall not be greater than 15 N.

thod: IEC 60794-1-21, E2B, method 2
mber of'cycles: 50

nlitement: the marking shall be legible on completion of the test, after the number

hot

n):

of

- I 1
SPETNTEU TYTIES:

5.3.11 Buffered fibre movement under compression

Me

Co

Nu

Re

thod: IEC 60794-1-21, E22
mpression distance: 1 mm
mber of movements: 5

quirements:
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— the maximum increase in attenuation during the test shall be specified in the—product
relevant specification;

— the reaction force shall be less than 1 N at 0,4 mm.
5.4 Environmental requirements
5.4.1 Temperature cycling

Petiod—+,-and-the-numberofcycles-shall be-accordingTable2- A

Method: IE®%94-1-22, method F12

LeTgQ/G) device under test (DUT): 10 m
AN

NOTE The length of the DUT is the length between the fixing points of all components of the cable. The cable
sample length is longer to allow for connection to the optical measurement device outside the temperature chamber.

At both ends of the length of the DUT, all components of the cable shall be fixed together, for
example with clamps or glue.

For indoor simplex and duplex cables, =10 °C and +60 °C are the recommended low and high
temperatures. Specific operating temperatures can be agreed between customer and supplier.
Table 2 gives the preferred operating temperatures.
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Table 2 — Preferred low and high temperatures

Low High Sources of temperatures (informative) Remark
temperature temperature - N
Performance categories Environmental
T, Ty of connectors, classification
components and of customer
. . protective housings 2 premises
C c cabling ®
-10 +60 C M. ILC.E, Recommended
-10 +70 cHD -
-25 +70 opP M| C,E, \Q
Y4
-25 +85 HD -
OoP ‘AQ‘
A|suitable operating service environment (performance category) or environmental cIassific@ should pe
S§ be found|in

lected according to the application. A complete list of operating service environmentsnt/
IHC 60794-1-1. N

S
v

.

Included in IEC 61753-1. The abbreviations represent:

C: indoor controlled environment; b‘
OP: outdoor protected environment; /\Cb

HD. indicates an extended upper temperature necessary due to additior@ dissipation by active electroni¢s.

b1 Included in ISO/IEC 11801-1. For an introduction to the MICE Q\/Sgnmental classification system, use
ISO/IEC TR 29106. The abbreviation MICE represents: mechaniCQN gress, climatic, electromagnetic.

O\
Sogk time #4: 1 h Q
&\Q
Number of cycles: 5 @s\
&
Refuirements: N\

2

W
the maximum change in atte D%tion during the test shall be specified in the relevpnt

specification; b\
there shall be no change'\.'kﬁ}gttenuation after the test.

5.42 Sheath shrinkage-(informative)
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Method: IEC 60794-1-211, F11A

Low and high temperature: One pair should be selected in Table 2 according to the application.

Nominal length of samples: 1 m

So

Nu

Re

NO
of s
cab)

6

The¢ transmission requirements shall be—verified in <aCcordance with—EC-60793-1

IE(

Maximum cable attenuation shall comply with IEC 60794-1-1.

7

All
req
fro

NO
perf
and
legi
IEC]
req
legi

Prd

applicable after checking with local regulations.

mber of cycles: 5

nuirement: The maximum sheath shrinkage shall be equal or less than 20 mm\.

[E |EC TR 62959 provides information on cable shrinkage characterisation of optical fibre cables that cor]
andard glass optical fibres for telecommunication applications. The characterisation‘is directed to the effect
e shrinkage or cable element shrinkage on the termination of cables.

Transmission requirements

60793-2-10 or IEC 60793-2-50 and shall be agreed between customer and suppl

Fire performance

uirements may differ in different regigns (e.g. North America, EU). But they also can di
n country to country.

[E 1 IEC TR 62222 provides guidafnice’and recommendations for the requirements and test methods for the
ormance of communication cables\when installed in buildings. The recommendations relate to typical applicat
installation practices, and an assessment of the fire hazards presented. Account is also taken of applic
Slation and regulation.

TR 62222 references several IEC fire performance test methods and also other test methods that-may cai

ired by local or national legislation and regulation. It is important that the tests to be applied fulfil the nati
Elation and regulation-and the specific requirements by its intended use.

ducts plagcedion the EU or UK market should determine whether harmonised EN 5057

cables according to this documenfyshall pass fire performance specifications. T

sist
s of

er.

he
fer

fire
ons
hble

be
nal
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Examples of-types-of cable constructions

Figure A.1 to Figure A.7 shows examples of-types-of cable constructions. The main dimensions

depend on agreement between customer and supplier.

~
Sheath 0.)
3V

Qi -

embedded in the sf}gﬁlﬁg
o

Primary-&)@d optical fibre

\@C) IEC

Sheath

Strength member

C)\\O \ Primary coating
OQ‘

Buffer

IEC
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Sheath

Stri
embedded in the sheath

Primary-coated optical fibre A

Sf&th
<&

Strength member

Primary coating

Buffer

IEC

Sheath

Strength member

Fibre

Primary coating

Buffer

IEC
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Filler (optional)

Primary coated
aptical fibhre

X
Filler al)
A
@ength member
N\

Primary coated
optical fibre

Common sheath

Buffer

Internal sheath

IEC
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Sheath

Strength members

Primary coated optical fibre A

Figure A.1 — Simplex non-buffered cable @Q
A
Q
T
N

Strength member

Fibre

Primary coating

Buffer

c\)& IEC

. Figure A.2 — Simplex cable

Sheath

Strength members

Primary coated optical fibre

IEC

Figure A.3 — Duplex non-buffered cable
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Sheath

Strength member

Fibre

Primary coating

Buffer Q‘y

Minor axis Q/C)
N\
i Sheath

Strength member

Major axis

Primary coated optical fibre

! Buffer
C)\ IEC
O® . Figure A.5 — Duplex zip cord cable
@)
s
3
N2
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Co

an
to

Minor axis Filler (optional)

/

Common sheath

! Primary coated optical fibre

|

!

Major axis

§

Strength member

Inner sheath
IEC

Figure A.6 — Duplex flat cable

Filler (optional)

%\\ Strength member

N
@@? Primary coated optical fibre

<
L\ & Internal sheath

J ‘\

Buffer

Common sheath

IEC

Figure A.7 — Duplex round cable (breakout cable)

hnegtars for indoor use are usually not terminated to a duplex flat cable shown in Figure
Rotto a duplex round cable (breakout cable) shown in Figure A.7 directly, but termina

N\.G
red

aech sub-unit that contains an nlm‘ir‘al fibre (Qimlnlpx rnhlp)
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Annex B
(informative)

Guidance on the selection of tests applicable to
optical fibre cables for use in-patchecords terminated cable assemblies

Annex B provides guidance on the selection of the tests to be applied according to the
description in Clause 5.

Talbple B.1 summarizes all cable test methods used forpatchecords terminated cable assemb
and provides information on the purpose of the various test methods.

ies

Table B.1 — Cable test method summary

Clause/
Subclause

Test method

Purpose

5.2

Dimensions

The check of fibre dimensions and tolerances ensures that the cable mates
with other patchcord components (e.g. connegtors) to support processing an
installation.

5.3

Mechanical requirements

5.3.1

Tensile
performance

Determines the optical transmission.and mechanical changes that typically
occur due to tensile loading, primarily as a result of installation or re-patching
related forces.

Cables used in patchcord applications are not likely to see high tensile force
due to the relatively short [engths employed. The tensile capability of

connectorized cable is_addressed in the-preduct performance specifications for
finished cable assembljes.

5.3.2

Crush

Determines the optical transmission and mechanical changes that may occur|
in cable subjected to compressive loading perpendicular to the axis of the
cable. This tést evaluates the ability of the cable construction to isolate the
optical fibres’from external compressive forces (e.g. induced by a person
standing on the cable).

5.3.3

Impact

Determines the optical transmission and mechanical changes that may occur|
when the cable is subjected to an impact perpendicular to its jacket surface.
is' used to evaluate the ability of the cable to survive impact forces as may b
encountered during installation efforts, during shipping or handling, or post
installation.

—

5.3.4

Repeated
bending

Determines the ability of a cable to withstand flexure through a 180° arc for g
prescribed number of cycles. It is used to evaluate the ability of the cable to
survive repeated bending as may be encountered during installation or
repositioning of the installed patchcord.

5.3.5

Bend

The bend test determines the ability of an optical fibre cable to withstand
repeated wrapping around a mandrel to replicate forces that might be
encountered during installation or repositioning of installed patchcords.

5:3'6

Torsion

Determines the optical transmission and mechanical changes that may occur]

in a cable due to twisting along the longitudinal axis. Cables used in patchcord
applications are not likely to see excessive twisting due to the relatively short
lengths employed.

5.3.7

Bend at low
temperature

Determines the ability of a cable to withstand bending at low temperatures as
might be encountered during initial installation in a specific environment.

Cables used in indoor patchcord applications are not likely to see installation
at low temperatures due to the environment in which they are employed.

5.3.8

Kink

Determines the minimum loop diameter at the onset of the kinking of an optical
fibre cable. Cables used in indoor patchcord applications are subject to
frequent handling and routing in confined spaces that increase the risk of
kinking.
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Clause/ Test method Purpose
Subclause

5.3.9 Sheath pull-off Determines the force required to remove a given length of cable sheath from

force the other cable components. The ability to remove a length of the cable sheath
is an important consideration for the manufacture of patchcords, but does not
significantly affect the deployment of completed patchcords.

5.3.10 Abrasion Determines the ability of the sheath markings of a finished cable to withstand
resistance of abrasion. This test does not affect the optical performance of the cable but is a
sheath cable visual characteristic.
marking

5.3.11 Buffered fibre Determines the ability of the cable to allow movement of the buffered fibre and
movement in monitors the reaction force when a buffered fibre in a cable intended for use jn
compression patchcords moves under compression. The ability of movement of the buffergd

fibre is an important requirement in conjunction with spring-loaded optical
connectors. It enables a continuously low attenuation of mated connectors.
5.4 Environmental requirements

5.4.1 Temperature Determines the performance of an optical fibre cable at the-operational

cycling temperature extremes. Because the expansion coefficientsrand rigidity moduli
of the various materials that constitute the cable are different from those for
the optical fibres themselves, bend effects that affect the optical performancg
of the cable can occur with temperature changes,

5.4.2 Sheath Cable shrinkage is often used as a performance criterion for optical fibre
shrinkage ables—Howeverlow cable-shrinkage doese arily

cableperformance: Determines the irrevgrsible contraction of the cable sheafh
after exposure to elevated temperaturg’,Cable shrinkage can be used as an
additional indicator for the characterisation of cables. Acceptable cable
shrinkage limit is also dependent on‘the used connector and cable type as wegll
as the real termination situatiop.

6 Transmission requirements
Determines the optical performance of the completed cable. It is recommendgd
that all production preduct be appropriately tested for optical performance to
ensure that it is viable for the intended purpose.

7 Fire performance

Fire-performance requirements of optical fibre cables are often dictated by
local regulation, laws and codes, and are dependent upon the application for
which it\is being used. Users are encouraged to contact the authority having
jurisdiction in order to determine the minimum fire-performance requirements
fora-particular application.

Table B.2 serves as atemplate that can be used by customers and suppliers to agree on spedific
testing requirements for product purchases. Note that some tests are destructive in nature 4gnd
therefore are not'intended to be carried out on production product. Such tests are generally
usgd for the initial qualification testing, periodic re-qualification testing, or type testing| of

praduction lotsto validate the basic product design.
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Table B.2 — Blank detail specification for cable testing agreement

Clause/ Test method Testing
Sublcause ) ) ) . )
Notes Production testing | Type testing | Qualification testing
5.2 Dimensions a
5.3 Mechanical b
requirements
5.3.1 Tensile
performance
5.3.2 Crush
5.3.3 Impact
5.3.4 Repeated bending
5.3.5 Bend
5.3.6 Torsion
5.3.7 Bend at low
temperature
5.3.8 Kink
5.3.9 Sheath pull-off
force
5.3.10 Abrasion
resistance of
sheath cable
marking
5.3.11 Buffered fibre
movement in
compression
5.4 Environmental b
requirements
5.4.1 Temperature
cycling
5.4.2 Sheath shrinkage
6 Transmission a
requirements
7 Fire performance b
2 | Recommended critiealNattributes and dimensions to be verified for all production product.
b | Typically not neéded for production product since these tests are considered destructive. They can be uskd
for type approval-and initial product qualification to confirm key performance requirements.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 2-50: Indoor cables — Family specification for simplex
and duplex cables for use in terminated cable assemblies

1

2)

3)

4)

5)

6)

7)

8)

9)

IEC
cof|

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizationy compri
bll national electrotechnical committees (IEC National Committees). The object of IEC is to promote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields>To this end

Eing
nal
and

n addition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Repqrts,

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC{Rublication(s)”). T
breparation is entrusted to technical committees; any IEC National Committee interestedsin the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai

heir
ith
ing

ith the IEC also participate in this preparation. IEC collaborates closely with the,lnternational Organizatior] for

Standardization (ISO) in accordance with conditions determined by agreement/between the two organization

The formal decisions or agreements of IEC on technical matters express, a§-nearly as possible, an internati

S.

nal

consensus of opinion on the relevant subjects since each technical committee has representation from all

nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madé)to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat

nal
IEC
any

ons

ransparently to the maximum extent possible in their ,national and regional publications. Any divergence betwjeen

bny IEC Publication and the corresponding national orregional publication shall be clearly indicated in the la

EC itself does not provide any attestation of esonformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have the‘latest edition of this publication.

No liability shall attach to IEC or its(directors, employees, servants or agents including individual experts
members of its technical committeeés and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of thg publication, use of, or reliance upon, this IEC Publication or any other
Publications.

Attention is drawn to the,'Normative references cited in this publication. Use of the referenced publication
ndispensable for the correct application of this publication.

Attention is drawn to/the possibility that some of the elements of this IEC Publication may be the subject of pa
Fights. IEC shall'\not be held responsible for identifying any or all such patent rights.

6079442550 has been prepared by subcommittee 86A: Fibres and cables, of IEC techn
hmittee86: Fibre optics. It is an International Standard.

Thi

constitutes a technical revision.

ter.

Mity
any

land
P or
and
IEC

IS is

ent

cal

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

a)
b)

added IEC 60793-1-46 and IEC 60794-1-211 to the normative references;
changed the load duration for the tensile test from 5 min to 10 min;

c) clarified the distance between the clamps for torsion test to 125 times cable diameter, but

not less than 0,3 m;
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d)

e)

f)

recommended the temperatures —10 °C and +60 °C for indoor simplex and duplex cables
and included the low and high temperatures for category C, CHP, OP and OPHD according
to the operating service environments in IEC 61753-1 for temperature cycling and shrinkage
testing;

updated the shrinkage test standard to IEC 60794-1-211, F11A, and changed the
requirement to maximum 20 mm;

replaced the text for the fire performance with an improved description.

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

Ful
the)

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

Thi
acq
at
des

Al
cal

Thy

Draft Report on voting

86A/2284/FDIS 86A/2316/RVD

| information on the voting for its approval can be found in the report on voting indicated in
above table.

s document was drafted in accordance with ISO/IEC Directiyes), Part 2, and developed in
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availaple
www.iec.ch/members_experts/refdocs. The main document types developed by IEC pre
cribed in greater detail at www.iec.ch/publications.

st of all the parts in the IEC 60794 series, published under the general title Optical fipre
les, can be found on the IEC website.

b committee has decided that the contents, of this document will remain unchanged until the

stapility date indicated on the IEC website~under webstore.iec.ch in the data related to the

Spé

cific document. At this date, the documeént will be

reconfirmed,
withdrawn,
replaced by a revised editien, or

amended.

Cd
Cd

IMPORTANT~The 'colour inside' logo on the cover page of this publication indicates that

it
Intains colours which are considered to be useful for the correct understanding of its
Intents..Users should therefore print this document using a colour printer.
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INTRODUCTION

This document includes test methods according to IEC 60794-1-21, IEC 60794-1-22 and
IEC 60794-1-23 that will be split into single documents and individually renumbered in the
IEC 60794-1-1xx series, IEC 60794-1-2xx series and IEC 60794-1-3xx series. Full cross-
reference details are given in IEC 60794-1-2.



https://iecnorm.com/api/?name=d749473fc050692223168eaa9324702d

IEC 60794-2-50:2023 © |IEC 2023 -7 -

1

OPTICAL FIBRE CABLES -

Part 2-50: Indoor cables — Family specification for simplex
and duplex cables for use in terminated cable assemblies

Scope

Thi

duplex optical fibre cables for use in terminated cable assemblies or as used for terminatior

pas

2

sive components.

Normative references

The following documents are referred to in the text in such a way that som'e or all of their cont

cor
Fo

stitutes requirements of this document. For dated references, only‘the edition cited appli

amgendments) applies.

IEQ 60793-1-20, Optical fibres — Part 1-20: Measurement‘methods and test procedures — Fi
gedometry

IEQ 60793-1-21, Optical fibres — Part 1-21: MeaSurement methods and test procedure
Copting geometry

IEQ
Co

IEQ

IEQ
Mo

IEC
caff

IEC
cla

IEC

60793-1-32, Optical fibres — Part 1-82: Measurement methods and test procedure
ating strippability

60793-1-40, Optical fibres — Part 1-40: Attenuation measurement methods

60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedure
hitoring of changes in opfical transmittance

60793-2-10, Opftical fibres — Part 2-10: Product specifications — Sectional specification
egory A1 multimode fibres

60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification
5s B single-mode fibres

s part of IEC 60794 is a family specification that specifies requirements for simplex lnd

of

ent
es.

undated references, the latest edition of the referenced )document (including &ny

bre

5 —

5 —

for

for

©0794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-2, Optical fibre cables — Part 1-2: Generic specification — Basic optical cable test
procedures — General guidance

IEC 60794-1-211, Optical fibre cables — Part 1-211: Generic specification — Basic optical cable

tes

t procedures — Environmental test methods — Sheath shrinkage, method F11

IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable

tes

t procedures — Mechanical tests methods

IEC 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical cable

tes

t procedures — Environmental tests methods
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IEC 60794-1-23, Optical fibre cables — Part 1-23: Generic specification — Basic optical cable
test procedures — Cable element test methods

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 60811-202, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 202: General tests — Measurement of thickness of non-metallic sheath

IEC 60811-203, Electric and optical fibre cables — Test methods for non-metallic materials —
Part 203: General tests — Measurement of overall dimensions

3 | Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 607/94-1-1 and the
following apply.

IS@ and IEC maintain terminological databases for use in standardization at the followjing
addresses:

e |IEC Electropedia: available at http://www.electropedia.org/
e |[ISO Online browsing platform: available at http://www.isg.org/obp

3.1
terminated cable assembly
calyle terminated with connectors

Notg 1 to entry: Examples from the ISO/IEC 11801 serniesyare optical fibre cords used to establish connectiong on
pat¢h panels, equipment and at work areas or to connect outlets to the terminal equipment.

Notg 2 to entry: A so called patch cord or jumper is-one type of a terminated cable assembly.
4 | Construction

4.1 General

In |pddition to the constructional requirements in IEC 60794-2, the following consideratipns
apply to simplex and dupléex indoor cables for use in terminated cable assemblies.

It is not the intention of this document to specify the finished terminated cable assempbly
complete with.terminations.

There shalkbe no fibre splice in a delivery length. It shall be possible to identify each individual
fibr|e throughout the length of the cable.

4.2 Optical fibres and primary coating

Multimode or single-mode optical fibres meeting the requirements of IEC 60793-2-10
sub-categories A1-OM1 or A1-OM2 to A1-OMS5 or IEC 60793-2-50 class B shall be used.

4.3 Buffer

If a tight or semi-tight (loosely applied) buffer is required, it shall consist of one or more layers
of inert material. Unless otherwise specified, the tight buffer shall be removed in one operation
together with fibre coating over the specified length. Semi-tight tubes may be filled. For
semi-tight and loose buffer, the buffer material is removed for a specified length leaving the
primary coating of the fibre intact.
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Specified buffer strippability minimum lengths:

tight: 15 mm,;
semi tight: 300 mm;
loose: 1,0 m.

Strip force shall comply to the values stated in the relevant specification and the evaluation
shall be carried out according to IEC 60793-1-32.

Bu

fer dimensions are shown in Table 1

Lo
wit

and customer.

4.4 Tube

On
fillg

diameter than what is specified in 4.3. The tube-may be reinforced with a composite wall.

Ifr

4.5

Thy
doq

The¢ strength and/or_anti-buckling member may be either metallic or non-metallic and may

loc

4.6

Table 1 — Outer dimensions of buffered fibres

Nominal outer diameter Tolerance
mm mm
0,3t0 0,9 +0,05

ver tolerance levels can be a requirement for buffered fibres having a low nominal diame
nin the specified range. In such cases, tolerance values shall-be agreed between supp

e or two primary coated or buffered fibres are packaged in a tube construction which may
d. A tube is a cable element that is not covered in 4.3 and typically has a larger oy

Strength and anti-buckling members

ument.

hted in the cable‘core and/or under the sheath and/or in the sheath.

Sheath

in

ter
er

be
ter

bquired, the suitability of the tube shall.be determined by an evaluation of its kink resistance
in accordance with IEC 60794-1-23, method G7.

b cable shall be designed. with sufficient strength members to meet the requirements of this

be

he relevant specification. Sheath removal is an important feature of these cables. Shepth
pull-effforce shall be determined in accordance with IEC 60794-1-21, method E21.

Th{ cable-shall have a uniform overall protective sheath. The cable diameter shall be speci}iaed

4.7

Sheath marking

If required, the cable shall be marked as agreed between the customer and supplier.

4.8

Examples of cable constructions

Examples of cable constructions are shown in Annex A.

Other configurations are not excluded if they meet the mechanical, environmental, transmission
and termination requirements given in this document.
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5 Tests

5.1 General

Compliance with the specification requirements shall be verified by carrying out tests selected
from Clause 5. It is not intended that all tests be carried out in all cases, and Annex B provides
guidance on the selection of applicable tests. The tests to be applied and the frequency of
testing need to be agreed between the customer and supplier.

Some of the following tests can be performed on a short sample length of cable which is still an
int¢gral part of a Tonger Tength, thus making it possible fo detect permanent changeq in
attgnuation. As a general requirement for the tests specified in this document, the goal+ig to
kegp "no change in attenuation" criteria at the end of each evaluation, although the parameters
specified in this document may be affected by measurement uncertainty arising ‘@ither from
mefsurement errors or calibration errors. The optical total uncertainty of measurement for this
dog¢ument shall be £0,05 dB for single-mode fibres and +0,2 dB for multimode fibres. Any
me@sured value within this range shall be considered as "no change in attenuation".

Single-mode fibre cables are measured at 1 550 nm or 1 625 nm and the.measuring wavelength
shgll be agreed between the customer and supplier. Multimode fibreZcables are measured at
850 nm or 1 300 nm and the measuring wavelength shall be agreedybetween the customer and
sugplier. Measurements of attenuation shall be carried out- aecording to IEC 60793-1-¢0.
Change in attenuation measurements shall be carried out agcording to IEC 60793-1-46.

NOTE The optimized wavelength for multimode fibres A1-OM3 and‘A1-OM4 is 850 nm and for A1-OM5 fibre,|the
targeted operational wavelength range is in the vicinity of 850 nmt6 950 nm.

If [pops are used within a test to fix the ends of alcable, the loop diameter shall be equal or
grelater than the specified minimum cable bend.diameter to avoid cable damage and excessjive
molde filtering in multimode fibre.

Unless otherwise specified, all tests .shall be carried out at expanded test conditions|as
sp¢gcified in IEC 60794-1-2.

5.2 Dimensions

The¢ fibre dimensions and ,tolerances shall be checked in accordance with test method
IEG 60793-1-20 or IEC_60793-1-21. The diameter of the buffer and of the cable, as well as the
thickness of the sheath) shall be measured in accordance with the methods of IEC 60811-202
and IEC 60811-203"

The nominal,outer cable diameter is abbreviated as "d" in this document. "d" for the different
calyle constructions is defined as follows:

— |for simplex cable, "d" is the outer diameter;

— |forzip cord cable. "d" is the outer diameter of the simplex cable which is used to be combimed
with another simplex cable to form a zip cord;

— for duplex flat cable, "d" is the outer diameter of the inner cables which include the optical
fibre, the buffer, the strength members and the sheath;

— for duplex round cable, "d" is the outer diameter of the inner cables which include the optical
fibre, the buffer, the strength members and the sheath.

The cable diameter tolerance shall be +0,2 mm.

The deviation of the average sheath thickness shall be within the tolerance of +0,1 mm for
100 % of the cable length.
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5.3 Mechanical requirements

5.3.1 Tensile performance

Method: IEC 60794-1-21, E1

Diameter of chuck drums and transfer devices: not less than the minimum loaded bending
diameter specified for the cable, at least 250 mm diameter.

Load for 10 min:

Len

Re

5.3,

Me

Foilce short-term:

Du

Nu

Fo

Du

Nu

simplex cables d < 1,2 mm at 50 N; simplex cables 1,2 mm <4 £2,0 mm at 70 N; simp
cables d > 2,0 mm at 100 N;

duplex round cables at 100 N;

zipcord and duplex flat cables d <2,0 mm at 140 N; zipcord and duplex\flat cable
> 2,0 mm at 200 N.

uirements:

in all cases, fibre strain shall not exceed 60 % of the proof strain (equals to absolute 0,6
strain for 1 % proof-tested fibres);

the maximum allowable increase in attenuation during the test shall be specified in
relevant specification;

there shall be no change in attenuation afterthe test.
2 Crush

thod: IEC 60794-1-21, E3A

300 N for simplex/duplex ¢ables with d < 2,0 mm,;
500 N for simplex/duplex cables with d > 2,0 mm.

ration short-term:_fmin
mber of crushes short-term: 1

ce longiterm:

100N for simplex/duplex cables with d < 2,

o
3
3

lex

S

gth of sample: sufficient to achieve the desired accuracy of measurement of attenuation
chgnge shall be agreed between the customer and supplier.

%

the

00 ANL£ + l Lal 1 lal +la L 2 N
ZUU TV TUT STITTPTCATUUPITA LAUITCS WitiT o Z U T,

ration long-term: 10 min

mber of crushes long-term: 1, separated at least 500 mm to any other loaded position.

Requirements:

the maximum increase in attenuation during the test with a long-term force shall be specif
in the relevant specification;

ied

there shall be no change in attenuation after the test with short-term and long-term force;

there shall be no damage to the cable elements; any flattening of cable elements is
considered as damage.

not
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For cables having a non-circular cross section, the force shall be applied in the direction of the
minor axis (perpendicular to the major axis), as shown in Figure A.6 as an example.

5.3.3 Impact
Method: IEC 60794-1-21, E4

— impact energy: 0,5 J for simplex/duplex cables with d < 2,0 mm; 1,0 J for simplex/duplex
cables with d > 2,0 mm;

— number of impacts: 3, each separated at least 500 mm.

Refuirements:

— |there shall be no change in attenuation after the test;
— |there shall be no damage to the cable elements; any flattening of cable elements is phot
considered as damage.

For cables having a non-circular cross section, the force shall be applied-in-the direction of the
minor axis (perpendicular to the major axis), as shown in Figure A.5 and-Figure A.6.

5.3.4 Repeated bending
Method: IEC 60794-1-21, E6

Bending diameter:

— |60 mm for simplex and non-circular duplex cahles.(consider the cable diameter is the mipor
dimension);

— |40 times cable diameter for round duplex cables but not less than 60 mm.

Number of cycles: 200
Mags of weights: sufficient to contouk'the apparatus, for example 1 kg to 2 kg.

Refuirements:
— |the maximum increase-in attenuation during the test shall be specified in the relevpnt
specification;

— |there shall be no_change in attenuation after the test;

— |there shall be .no damage to the cable elements; any flattening of cable elements is hot
considered._as damage.

NOTE For.cables having a non-circular cross section, the bend requirements are determined using the minor pxis
as the cablerdiameter with bending in the direction of the preferential bend, as shown in Figure A.5 and Figure A.6.

5.3L5 Bend

Method: IEC 60794-1-21, E11A

Bending diameter: 20 times cable diameter, but not less than 60 mm (for non-circular cables
see note below).

NOTE A cable with smaller bend diameter than specified above can be required for an application. Such a cable
can contain bending loss insensitive (enhanced macrobend loss) fibre(s). A smaller bending diameter can be agreed
between customer and supplier.

Number of turns: 6

Number of cycles: 3
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Length of sample: sufficient to carry out the test.

Prior to bending: at both ends of the sample, all the cable components shall be fixed together,

for

example by clamps or glue.

Requirements:

the maximum increase in attenuation during the test shall be specified in the relevant

specification;

there shall be no change in attenuation after the test;

NO
as t

5.3.
Method: IEC 60794-1-21, E7

Nu

Digtance between fixed and rotating clamps: 125 times cablediameter (for non-circular cabl

the

Length of sample: sufficient to carry out the test.

Un
by

Re

5.3,
Method: IEC 60794-1-21, E11A

Be
min

there shall be no damage to the cable elements; any flattening of cable elements-is
considered as damage.

[E For cables having a non-circular cross section, the bend requirements are determined using)the minor
he cable diameter with bending in the direction of the preferential bend, as shown in Figure A.5 and Figure A

6 Torsion

mber of cycles: 10

cable diameter is the minor dimension) but not less than*0,3 m.

applying tension sufficient to keep the sample straight.

uirements:

the maximum increase in attenuation during the test shall be specified in the reley
specification;
there shall be no changeinattenuation after the test;

there shall be no damage to the cable elements.

7 Bend at low\temperature

nding diameter: 20 times cable diameter (for non-circular cables, the cable diameter is
or dimension) but not less than 60 mm.

ess otherwise specified in the relevant specification, sample sag or bend may be minimiz

hot

BXiS
.6.

les,

ed

ant

the

ble

NO

E A _cablewith-cmallar hand dicmatar thaon cnanifind ahava oan bha eaciiead for an anplication Quinh o o
=— - Caot wWH—SHanreeeRa—aiaeter—Rah—S SHea—aBoYe—Gah—Be—+ tHea—Fe—ahR—apprHeatoh- HeH—

can contain bending loss insensitive (enhanced macrobend loss) fibre(s). A smaller bending diameter can be agreed
between customer and supplier.

Number of cycles: 2

Number of turns: 4

Test temperature: 0 °C
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Requirements:

the maximum increase in attenuation during the test shall be specified in the relevant

specification;
there shall be no change in attenuation after the test;

there shall be no damage to the cable elements; any flattening of cable elements is not

considered as damage.

5.3.8 Kink

MefRodT TEC 60794-1-21T, E10

Innjer loop diameter (for non-circular cables, the cable diameter is the minor dimension):

NO

Re

for cables with outer diameter < 3,0 mm, to be 15 mm;
for cables with outer diameter > 3,0 mm, to be 5 times the cable outer diameter.

[E This is not an operational parameter; this is to address short-term installation/handling performance.

Huirement: no kink on cable shall occur when submitted to the spgcified loop diameter.

5.3.9 Sheath pull-off force

Me

Ra

Str

Re

thod: IEC 60794-1-21, E21
e of separation: < 200 mm/min
p length: 50 mm

uirement: the force to strip the sheath:shall not be greater than 15 N.

5.3l10 Abrasion resistance of cable’ marking

Me

Nu

Re

thod: IEC 60794-1-21, E2B, miethod 2
mber of cycles: 50

nuirement: the marking shall be legible on completion of the test, after the number

spégcified cycles.

5.3l11 Buffered fibre movement under compression

Me

Co

thod~1EC 60794-1-21, E22

mpression-distance 1 mm

Number of movements: 5

Requirements:

of

the maximum increase in attenuation during the test shall be specified in the relevant

specification;
the reaction force shall be less than 1 N at 0,4 mm.
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5.4 Environmental requirements

5.4.1 Temperature cycling

Method: IEC 60794-1-22, method F12

Length of device under test (DUT): 10 m

NOTE The length of the DUT is the length between the fixing points of all components of the cable. The cable
sample length is longer to allow for connection to the optical measurement device outside the temperature chamber.

At poth ends of the length of the DUT, all components of the cable shall be fixed together,

example with clamps or glue.

For indoor simplex and duplex cables, =10 °C and +60 °C are the recommended dow and h

for

igh

tempperatures. Specific operating temperatures can be agreed between customer.and suppljer.
Table 2 gives the preferred operating temperatures.
Table 2 — Preferred low and high temperatures
Low High Sources of temperatures (informative) Remark
temperature temperature _ N
Performance categories Environmental
T, Ty of connectors, classification
components and of\Customer
o . protective housings ? premises
c c cabling ®
-10 +60 Cc M. IL.CE, Recommended
-10 +70 cHb -
-25 +70 OP M. 1. C,E,
-25 +85 opHD -
A|suitable operating service environment, (performance category) or environmental classification should pe

IHC 60794-1-1.

2| Included in IEC 61753-1. The abbreviations represent:
C: indoor controlled environment;

OP: outdoor protectéd environment;
HD.

sg¢lected according to the application. Aldcomplete list of operating service environments can be found

indicates an.extended upper temperature necessary due to additional dissipation by active electroni

| Included in ISO/JEC 11801-1. For an introduction to the MICE environmental classification system, u
ISO/IEC TR,29106. The abbreviation MICE represents: mechanical, ingress, climatic, electromagnetic.

in

se

Sogktime #4: 1 h

Number of cycles: 5

Requirements:

— the maximum change in attenuation during the test shall be specified in the relevant

specification;

— there shall be no change in attenuation after the test.

5.4.2 Sheath shrinkage

Method: IEC 60794-1-211, F11A

Low and high temperature: One pair should be selected in Table 2 according to the application.
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Nominal length of samples: 1 m

Soak time #4: 1 h

Number of cycles: 5

Requirement: The maximum sheath shrinkage shall be equal or less than 20 mm.

NOTE IEC TR 62959 provides information on cable shrinkage characterisation of optical fibre cables that con

of s

andard nlace r\r\hhal fibres-for-telecommunication-applications—Fhe-characterisation-is—directed-to-the-effect
PP

sist
of

cab)

6

The transmission requirements shall be in accordance with IEC 60793-2-10 orIEC 60793-2
and shall be agreed between customer and supplier. Maximum cable attenuation shall com
ith [IEC 60794-1-1.

w

7

All
req

from country to country.

NOTE 1 IEC TR 62222 provides guidance and recommendations/for the requirements and test methods for the

perf
and

legiglation and regulation.

IEC]

e shrlnkage or cable element shrinkage on the termination of cables.

Transmission requirements

Fire performance

cables according to this document shall pass fire jperformance specifications. T
uirements may differ in different regions (e.g. North America, EU). But they also can di

ormance of communication cables when installed in buildings. The recommendations relate to typical applicat
installation practices, and an assessment of the fire<hazards presented. Account is also taken of applic

TR 62222 references several IEC fire performancetest methods and also other test methods that can be requ|

50

ply

he
fer

fire
ons
hble

red

by Ipcal or national legislation and regulation. It is\important that the tests to be applied fulfil the national legislaftion

and

Prd

applicable after checking with local regulations.

regulation and the specific requirements,.byits intended use.

ducts placed on the EU or UKmarket should determine whether harmonised EN 5057
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Annex A
(informative)

Examples of cable constructions

Figure A.1 to Figure A.7 shows examples of cable constructions. The main dimensions depend
on agreement between customer and supplier.

Sheath

.\
Strength members

Primary coated optical\fibré

IEC

Figure A.1 — Simplex non-buffered cable

Q)\ Sheath
Qe

— Strength member
X
K\

Fibre

Q=1
~J Primary coating
& \ Buffer

IEC

Figure A.2 — Simplex cable
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Sheath

Strength members

Primary coated optical fibre

Strength member

Fibre

Primary coating

Buffer

IEC

@ . Figure A.4 — Duplex cable

Minor axis

Sheath

04/0

Strength member

Major axis

e

Primary coated optical fibre

Buffer
IEC

Figure A.5 — Duplex zip cord cable
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Co

ani

to

Minor axis Filler (optional)

e

Common sheath

;

Primary coated optical fibre

Major axis

Strength member

Inner sheath

IEC

Figure A.6 — Duplex flat cable

/ Filler (optional)
\

Strength member

»\ 4
/ Primary coated optical fibre
; /
’\Q & —— Buffer

\

O ¢ ———— Internal sheath

0\

Common sheath

IEC

Figure A.7 — Duplex round cable (breakout cable)

hnectors for indoor use are usually not terminated to a duplex flat cable shown in Figure

not to a duplex round cable (breakout cable) shown in Figure A.7 directly, but termina
ach sub-unit that contains an optical fibre (Qimlnlm( r‘nhlp)

N.6
red
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Annex B
(informative)

Guidance on the selection of tests applicable to
optical fibre cables for use in terminated cable assemblies

Annex B provides guidance on the selection of the tests to be applied according to the
description in Clause 5.

Table B.1 summarizes all cable test methods used for terminated cable assemblies\ gnd

prgvides information on the purpose of the various test methods.

Table B.1 — Cable test method summary

Clause/
Subclause

Test method

Purpose

5.2

Dimensions

The check of fibre dimensions and tolerances ensures that the cable mates
with other patchcord components (e.g. connegtors) to support processing an
installation.

5.3

Mechanical requirements

5.3.1

Tensile
performance

Determines the optical transmission.and mechanical changes that typically
occur due to tensile loading, primarily as a result of installation or re-patching
related forces.

Cables used in patchcord applications are not likely to see high tensile force
due to the relatively short [engths employed. The tensile capability of

connectorized cable is_addressed in the performance specifications for finished
cable assemblies.

5.3.2

Crush

Determines the optical transmission and mechanical changes that may occur|
in cable subjected to compressive loading perpendicular to the axis of the
cable. This tést evaluates the ability of the cable construction to isolate the
optical fibres’from external compressive forces (e.g. induced by a person
standing on the cable).

5.3.3

Impact

Determines the optical transmission and mechanical changes that may occur|
when the cable is subjected to an impact perpendicular to its jacket surface.
is' used to evaluate the ability of the cable to survive impact forces as may b
encountered during installation efforts, during shipping or handling, or post
installation.

—

5.3.4

Repeated
bending

Determines the ability of a cable to withstand flexure through a 180° arc for g
prescribed number of cycles. It is used to evaluate the ability of the cable to
survive repeated bending as may be encountered during installation or
repositioning of the installed patchcord.

5.3.5

Bend

The bend test determines the ability of an optical fibre cable to withstand
repeated wrapping around a mandrel to replicate forces that might be
encountered during installation or repositioning of installed patchcords.

5:3'6

Torsion

Determines the optical transmission and mechanical changes that may occur]

in a cable due to twisting along the longitudinal axis. Cables used in patchcord
applications are not likely to see excessive twisting due to the relatively short
lengths employed.

5.3.7

Bend at low
temperature

Determines the ability of a cable to withstand bending at low temperatures as
might be encountered during initial installation in a specific environment.

Cables used in indoor patchcord applications are not likely to see installation
at low temperatures due to the environment in which they are employed.

5.3.8

Kink

Determines the minimum loop diameter at the onset of the kinking of an optical
fibre cable. Cables used in indoor patchcord applications are subject to
frequent handling and routing in confined spaces that increase the risk of
kinking.
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Clause/ Test method Purpose
Subclause

5.3.9 Sheath pull-off Determines the force required to remove a given length of cable sheath from

force the other cable components. The ability to remove a length of the cable sheath
is an important consideration for the manufacture of patchcords, but does not
significantly affect the deployment of completed patchcords.

5.3.10 Abrasion Determines the ability of the sheath markings of a finished cable to withstand
resistance of abrasion. This test does not affect the optical performance of the cable but is a
cable marking visual characteristic.

5.3.11 Buffered fibre Determines the ability of the cable to allow movement of the buffered fibre and
movement in monitors the reaction force i i i n
compression patchcords moves under compression. The ability of movement of the buffergd

fibre is an important requirement in conjunction with spring-loaded optical
connectors. It enables a continuously low attenuation of mated connectors.
5.4 Environmental requirements
5.4.1 Temperature Determines the performance of an optical fibre cable at the operational
cycling temperature extremes. Because the expansion coefficients-and’rigidity moduli
of the various materials that constitute the cable are diffetent from those for
the optical fibres themselves, bend effects that affect the-optical performancg
of the cable can occur with temperature changes.
5.4.2 Sheath Determines the irreversible contraction of the cable)sheath after exposure to
shrinkage elevated temperature. Cable shrinkage can be~used as an additional indicatojr
for the characterisation of cables. Acceptable~cable shrinkage limit is also
dependent on the used connector and cable type as well as the real
termination situation.
6 Transmission requirements
Determines the optical performance of the completed cable. It is recommendgd
that all production product bé appropriately tested for optical performance to
ensure that it is viable for the intended purpose.
7 Fire performance
Fire-performance requirements of optical fibre cables are often dictated by
local regulationylaws and codes, and are dependent upon the application for
which it is being used. Users are encouraged to contact the authority having
jurisdiction in;order to determine the minimum fire-performance requirements
for a particular application.
Table B.2 serves as a template-that can be used by customers and suppliers to agree on spedific
tesfting requirements for preduct purchases. Note that some tests are destructive in nature and
therefore are not intended to be carried out on production product. Such tests are generally
used for the initial qualification testing, periodic re-qualification testing, or type testing| of
praduction lots tovalidate the basic product design.
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Table B.2 — Blank detail specification for cable testing agreement

Clause/ Test method Testing
Sublcause ) ) ) . )
Notes Production testing | Type testing | Qualification testing
5.2 Dimensions a
5.3 Mechanical b

requirements

5.3.1 Tensile
performance
5.3.2 Crush
5.3.3 Impact
5.3.4 Repeated bending
5.3.5 Bend
5.3.6 Torsion
5.3.7 Bend at low
temperature
5.3.8 Kink
5.3.9 Sheath pull-off
force
5.3.10 Abrasion
resistance of cable
marking
5.3.11 Buffered fibre

movement in
compression

5.4 Environmental b
requirements

5.4.1 Temperature
cycling
5.4.2 Sheath shrinkage
6 Transmission a

requirements

7 Fire performance b

Recommended critical attributes and dimensions to be verified for all production product.

Typically not needed for production product since these tests are considered destructive. They can be uskd
for type approvaland initial product qualification to confirm key performance requirements.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES A FIBRES OPTIQUES -

Partie 2-50: Cables intérieurs — Spécification de famille pour les cables

simplex et duplex utilisés dans les cables assemblés équipés

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisafién compo
He I'’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEG~a pour obje
avoriser la coopération internationale pour toutes les questions de normalisation dansiles domaines
‘électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Norimgs internation

Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au/public (PAS) et
(Suides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée ardes“comités d’études,
ravaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec I'}fEC; participent également
ravaux. L’IEC collabore étroitement avec I'Organisation Internationale de/Normalisation (ISO), selon

Conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'|EC concernant les questions techniqueés représentent, dans la mesuré

sont représentés dans chaque comité d’études.

| es Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agr§
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin que I
5'assure de I'exactitude du contenu technique de ses Publications; I'lEC ne peut pas étre tenue responsablg
‘éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dans le but d’encourager I'uniformité internationale, les.Comités nationaux de I'lEC s’engagent, dans tout|
mesure possible, a appliquer de fagon transparente les’Publications de I'lEC dans leurs publications nation
bt régionales. Toutes divergences entre toutes (Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées‘en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
ournissent des services d’évaluation de'conformité et, dans certains secteurs, accédent aux marque
Conformité de I'IEC. L'IEC n’est responsable d’aucun des services effectués par les organismes de certific
ndépendants.

Tous les utilisateurs doivent s’assurer qu’ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne dojt'€tre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai
compris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de I'l
pour tout préjudice causé _en cas de dommages corporels et matériels, ou de tout autre dommage de quel
hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper]
Hécoulant de la publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de Il
bu au crédit qui luiest accordé.

| 'attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicat
Féférencées €st obligatoire pour une application correcte de la présente publication.

| 'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'g
He droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets.
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L'IEC 60794-2-50 a été établie par le sous-comité 86A: Fibres et cables, du comité d’études 86
de I'lEC: Fibres optiques. Il s’agit d'une Norme internationale.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2020. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout de I'lEC 60793-1-46 et de I'lEC 60794-1-211 dans les références normatives;
b) modification de la durée d’application des charges pour I'essai de traction qui est portée de

5 min a 10 min;
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c)

d)

e)

Le

Le

abguti & son approbation.

La

clarification de la distance entre les pinces pour I’essai de torsion de 125 fois le diamétre du
cable, mais pas moins de 0,3 m;

recommandation des températures —10 °C et +60 °C pour les cables intérieurs simplex et
duplex et inclusion des températures hautes et basses pour les catégories C, CHP, OP et
OPHD conformément aux environnements de service ou de fonctionnement de I'lEC 61753-1
pour les essais de cycles de température et de rétraction;

mise a jour de la norme d’essai de rétraction conformément a I'lEC 60794-1-211, F11A, et
modification de I'exigence a 20 mm au maximum,;

remplacement du texte du comportement au feu par une description améliorée.

texte de cette Norme internationale est issu des documents suivants:
Projet Rapport de vote
86A/2284/FDIS 86A/2316/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote aypnt

langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce|document a été rédigé selon les Directives ISO/IEC, Partie”2, il a été développé selon |les
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC,, Supplément IEC, disponibles sus
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par

I'IEIC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Un

fibnes optiques, se trouve sur le site web de I'lEC.

Le

b liste de toutes les parties de la série IEC 60794, publiées sous le titre général Cablefs a

comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabiflité

indjquée sur le site web de I'l[EC sous webstore.iec.ch dans les données relatives au documgnt

recherché. A cette date, le document sera:

reconduit,
supprime,
remplacé par une édition révisée, ou

amendé.

0O TT =

PORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cette
blication indique qu’elle contient des couleurs qui sont considérées comme utiles a une
nne’compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer
icati itisantune imprimmante couteur:
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INTRODUCTION

Le présent document comprend les méthodes d’essai conformes a I'lEC 60794-1-21, a
'IEC 60794-1-22 et a I'lEC 60794-1-23 qui seront divisées en documents distincts et
renumérotées individuellement dans les séries |IEC 60794-1-1xx, IEC 60794-1-2xx et
IEC 60794-1-3xx. Le détail des références croisées figure dans I'lEC 60794-1-2.
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CABLES A FIBRES OPTIQUES -

Partie 2-50: Cables intérieurs — Spécification de famille pour les cables

1

simplex et duplex utilisés dans les cables assemblés équipés

Domaine d’application

La

présente partie de I'lEC 60794 est une spécification de famille qui spécifie les exigen

CeS

pour les cables simplex et duplex a fibres optiques utilisés dans des cables assembléséquipés

ou

2

Leg
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intd

comme terminaison pour des composants passifs.

Références normatives

documents suivants sont cités dans le texte de sorte qu’ils constitugnt, pour tout ou pa

ition citée s’applique. Pour les références non datées, la derniére édition du document
brence s’applique (y compris les éventuels amendements).

pmétrie de la fibre

pmétrie du revétement

nudabilité du revétement

biblissement

60793-1-46, Fibres optiques — Partie 1-46: Méthodes de mesure et procédures d’essa

hiréle des variations.du facteur de transmission optique

brmédiaire pour les fibres multimodales de catégorie A1

ermédiaire pour les fibres unimodales de classe B

rtie

leur contenu, des exigences du présent document. Pour les/\reférences datées, selule

de

60793-1-20, Fibres optiques — Partie 1-20: Méthodes de mesure et procédures d’essqi —

60793-1-21, Fibres optiques — Partie 1-21: Méthodes de mesure et procédures d’essqi —

60793-1-32, Fibres optiques — Partie<1-32: Méthodes de mesure et procédures d’essqi —

60793-1-40, Fibres optiques ~ Partie 1-40: Méthodes de mesure et procédures d’essqi —

60793-2-10, (Fibres optiques — Partie 2-10: Spécifications de produits — Spécification

60793:2-50, Fibres optiques — Partie 2-50: Spécifications de produits — Spécification

IEC©60794-1-T, Cables a fibres optiques — Fartie T1-1: Specirtication generique — Generalites

IEC 60794-1-2, Cables a fibres optiques — Partie 1-2: Spécification générique — Procédures

fon

damentales d’essais des cables optiques — Recommandations générales

IEC 60794-1-211, Cables a fibres optiques — Partie 1-211: Spécification générique —
Procédures fondamentales d’essais des cables optiques — Méthodes d’essais

d’e

nvironnement — Rétraction de la gaine, méthode F11

IEC 60794-1-21, Cébles a fibres optiques — Partie 1-21: Spécification générique — Procédures

fon

damentales d’essais des cables optiques — Méthodes d’essai mécanique
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IEC 60794-1-22, Cables a fibres optiques — Partie 1-22: Spécification générique — Procédures
fondamentales d'essais des cébles optiques — Méthodes d’essais d’environnement

IEC 60794-1-23, Céables a fibres optiques — Partie 1-23: Spécification générique — Procédures
fondamentales d’essai des cables optiques — Méthodes d’essai des éléments de céable

IEC 60794-2, Cables a fibres optiques — Partie 2: Céables intérieurs — Spécification
intermédiaire

nom métalliques _ Partie 202 Essa/s generaux—Mesure de /epa:sseur des games non
méfalliques

IECG 60811-203, Cables électriques et a fibres optiques — Méthodes d’essai pour lesmatériaux
nom métalliques — Partie 203: Essais généraux — Mesure des dimensions extérieures

3 | Termes et définitions

Pour les besoins du présent document, les termes et définitions de\I'lEC 60794-1-1 ainsi que
les|suivants s’appliquent.

r

$0O et I'IEC tiennent a jour des bases de données terminelogiques destinées a étre utilisg¢es
en [normalisation, consultables aux adresses suivantes:

e |IEC Electropedia: disponible a I'adresse http://www:electropedia.org/
e |[ISO Online browsing platform: disponible a I*adresse http://www.iso.org/obp

3.1
cable assemblé équipé
caljle équipé de connecteurs

Notg 1 a l'article: Des exemples tirés de<la série ISO/IEC 11801 sont les cordons a fibres optiques utilisés gour
établir des connexions sur un panneau de-brassage, un équipement et dans des zones de travail ou pour connefter
des|prises a I'’équipement terminal.

Notg 2 a l'article: Un cordon de brassage ou une jarretiére est un type de cable assemblé équipé.

4 | Construction

4.1 Généralités

Oufre les-exigences de construction de I'|EC 60794-2, les considérations suivantes s’appliquent
aux cables intérieurs simplex et duplex utilisés dans des cables assemblés équipés.

Le présent document n’a pas pour objectif de spécifier des cables assemblés équipés finis,
achevés avec des terminaisons.

Il ne doit pas y avoir d’épissure de fibre dans une longueur de livraison. Il doit étre possible
d’identifier chaque fibre individuellement sur toute la longueur du cable.

4.2 Fibres optiques et revétement primaire

Des fibres optiques multimodales ou unimodales répondant aux exigences de I'lEC 60793-2-10,
sous-catégories A1-OM1 ou A1-OM2 a A1-OMS5 ou de I'l[EC 60793-2-50, classe B doivent étre
utilisées.
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4.3 Revétement protecteur

Si un revétement protecteur serré ou semi-serré (appliqué de fagon lache) est exigé, celui-ci
doit étre constitué d’une ou plusieurs couches de matériau inerte. Sauf spécification contraire,
le revétement protecteur serré doit pouvoir étre retiré en une opération avec le revétement de
fibres sur une longueur spécifiée. Les tubes semi-serrés peuvent étre remplis. Pour un
revétement protecteur semi-serré et lache, le matériau du revétement protecteur est retiré sur
une longueur spécifiée en laissant intact le revétement primaire de la fibre.

Longueurs minimales spécifiées de dénudabilité de revétement protecteur:

— |serré: 15 mm;
— |semi-serré: 300 mm;
— |lache: 1,0 m.

La|force de dénudage doit étre conforme aux valeurs indiquées dans_-las spécificafion
correspondante et I'’évaluation doit étre réalisée conformément a I'lEC 60793-1-32.

Les dimensions des revétements protecteurs sont données dans le Tableau 1.

Tableau 1 — Dimensions extérieures des fibres sous revétement protecteur

Diamétre extérieur nominal Tolérance
mm mm
0,3a0,9 +0,05

Dep niveaux de tolérance moins élevés peuvent étre exigés pour les fibres sous revétement
pratecteur qui ont un petit diamétre nominal dans la plage spécifiée. Dans de tels cas, |es
valpurs de tolérance doivent faire I'objet\d'un accord entre le client et le fournisseur.

4.4 Tube

dams une construction tubulaire qui peut étre remplie. Un tube est un élément de cable qui n’est
pag traité en 4.3 et dont lexdiameétre extérieur est généralement supérieur a la valeur spécifiée
en 4.3. Le tube peut étre renforcé par une paroi composite.

Ung ou deux fibres sous revétement primaire ou sous revétement protecteur sont conditionn}es

Si pela est exigé,\la bonne adaptation du tube doit étre déterminée par une évaluation de|sa
réslistance a laspliure conformément a la méthode G7 de I'lEC 60794-1-23.

4.5 Eléments de renfort et éléments antidéformation

Le |cable doit étre congu avec des éléments de renfort suffisants pour satisfaire aux exigenges

d = | $
U ‘presentaocument:

Les éléments de renfort et/ou les éléments antidéformation peuvent étre métalliques ou non et
peuvent étre situés dans le cceur du cable et/ou sous la gaine et/ou a l'intérieur la gaine.

4.6 Gaine

Le cable doit comporter une gaine de protection uniforme globale. Le diameétre du cable doit
étre indiqué dans la spécification correspondante. Le retrait de la gaine constitue une
caractéristique importante de ces cables. La force d’arrachage de la gaine doit étre déterminée
conformément a la méthode E21 de I'l|EC 60794-1-21.
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Marquage de la gaine

Si cela est exigé, le cable doit porter le marquage convenu entre le client et le fournisseur.

4.8

Exemples de constructions de cables

Des exemples de constructions de cables sont représentés a I’Annexe A.

D’autres configurations ne sont pas exclues si elles satisfont aux exigences mécaniques,
environnementales, de transmission et de finition données dans le présent document.

5

5.1
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Essais
Généralités

conformité aux exigences de la spécification doit étre vérifiée en réalisant des essais cho
s I'Article 5. Il n'est pas prévu d’effectuer tous les essais dans tous les'.cas, et ’Annex
rnit des recommandations sur le choix des essais applicables. Il est’nécessaire que
ais a appliquer et leur fréquence fassent 'objet d’un accord entrecle’client et le fournissg

rtains des essais suivants peuvent étre réalisés sur une petite longueur d’échantillon

sis
e B
les
ur.

de

le faisant partie intégrante d’'une plus grande longueur,\cé qui permet de détecter

ffaiblissement" a la fin de chaque évaluation, bien que l'incertitude de mesure due
burs de mesure ou aux erreurs d’étalonnage-puisse avoir un effet sur les paramét

spécifiés dans le présent document. L’incertitudefoptique totale de mesure pour le prés
dogument doit étre de 0,05 dB pour les fibres  unimodales et de 10,2 dB pour les fib

mu
un

timodales. Toute valeur mesurée dans cetie*plage doit étre considérée comme représent
"absence de variation d’affaiblissement®.

Leg cables a fibres optiques unimodales sont mesurés a 1 550 nm ou 1 625 nm et la longu

d’o

me
d’a

hde de mesure doit faire 'objet d’'un accord entre le client et le fournisseur. Les cable

ure doit faire I'objet dmun accord entre le client et le fournisseur. Les mesu
faiblissement doivent étre effectuées conformément a I'lEC 60793-1-40. Les mesures

fibrFs optiques multimodales sont“mesurés a 850 nm ou 1 300 nm et la longueur d’onde

varjiation d’affaiblissement doivent étre effectuées conformément a I'lEC 60793-1-46.

NO
fibr

Si

[E La longueur d’onde optimisée pour les fibres multimodales A1-OM3 et A1-OM4 est de 850 nm et pouy
bs A1-OM5, la plage de longueur d’onde opérationnelle cible est comprise entre 850 nm et 950 nm.

les boucles sont utilisées dans un essai pour attacher les extrémités d’'un cable, le diamé

deg boucles-doit étre supérieur ou égal au diameétre de courbure minimal spécifié du cable p

évi
mu

er, d’endommager le cable et pour éviter un filtrage de mode excessif dans les fib|

es

iations permanentes d’affaiblissement. Le but de I'exigeénce générale relative aux esdais
cifiés dans le présent document consiste est de conserver le critére "d’absence de variafion

ux
Fes
ent
Fes
Aant

tre
bur
res

rtimodales.

Sauf spécification contraire, tous les essais doivent étre effectués dans des conditions d’essai
étendues comme spécifié dans I'lEC 60794-1-2.

5.2 Dimensions

Les dimensions et les tolérances des fibres doivent étre vérifiées conformément a la méthode
d’essai de I'lEC 60793-1-20 ou de I'lEC 60793-1-21. Le diameétre du revétement protecteur et
du céble, ainsi que I'épaisseur de la gaine, doivent étre mesurés conformément aux méthodes

de

I'EC 60811-202 et de I'lEC 60811-203.
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