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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

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available Specmcatlons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Orgamzatlon for Standardization (ISO

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be the way in which they are used or for any
misinterpretation by any end user.

between any IEC Publication ending national’or regional publication shall be clearly indicated in
the latter.

5) IEC provides no joarkiQg proce s approval and cannot be rendered responsible for any
equipment decl j i ication.

6) All users should e re 2 s iti i ication.

7) No liability shall atta employees, servants or agents including individual experts and
members of its t and I[EC National Committees for any personal injury, property damage or
other damage,. of any wattwe whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arisingnolt o pubhication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attentidn i wn\te_the Normative references cited in this publication. Use of the referenced publications is
indispensa

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 60794-2-50 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This standard cancels and replaces IEC/PAS 60794-2-50 published in 2004. This first edition
constitutes a technical revision.

This standard is to be used in conjunction with IEC 60794-1-1, |EC 60794-1-2 and
IEC 60794-2.

This bilingual version, published in 2008-07, corresponds to the English version.


https://standards.iteh.ai/catalog/standards/iec/386f3d4e-996c-430d-90bd-fd81862bd98c/iec-60794-2-50-2008

60794-2-50 © IEC:2008 -5-

The text of this standard is based on the following documents:

FDIS Report on voting
86A/1204/FDIS 86A/1223/RVD

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

The French version of this standard has not been voted upon.

* reconfirmed,
* withdrawn,
» replaced by a revised edition, or

@@
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OPTICAL FIBRE CABLES -
Part 2-50: Indoor cables —

Family specification for simplex and duplex cables
for use in terminated cable assemblies

1 Scope

This part of IEC 60794 is a family specification that covers requireme
duplex optical fibre cables for use in terminated cable assemblies &
optical fibre passive components.

simplex and
ination with

2 Normative references

They complete the normative ref
(IEC 60794-1-1 and IEC 60794-1-2)

IEC 60793-1-1:2 K
General and gui e

IEC 60793-1-20, <Opti
Fibre geometr,

IEC 6079
Coating ge

— Part 1-21: Measurement methods and test procedures

IEC 60793-1-40, Qptjcal fibres — Part 1-40: Measurement methods and test procedures
Attenuation

IEC 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedures
Monitoring of changes in optical transmittance

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category A1 multimode fibres

IEC 60793-2-50, Optical fibres — Part 2-50: Product specifications — Sectional specification for
class B single-mode fibres

IEC 60794-1-1, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-2:2003, Optical fibre cables — Part 1-2: Generic specification — Basic optical
cable test procedures


https://standards.iteh.ai/catalog/standards/iec/386f3d4e-996c-430d-90bd-fd81862bd98c/iec-60794-2-50-2008

60794-2-50 © IEC:2008 -7-
IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 60811-1-3, Common test methods for insulating and sheathing materials of electric and
optical cables — Part 1-3: General application — Methods for determining the density — Water
absorption tests — Shrinkage test

IEC 60811-1-4:1985, Common test methods for insulating and sheathing materials of electric
cables — Part 1: Methods for general application — Section Four: Tests at low temperature
Amendment 1 (1993)

Amendment 2 (2001)

ISO/IEC 11801, Information technology — Generic cabling for customer premises

3 Terms and definitions

For the purposes of this document, the following terms and defj

3.1
terminated cable assembly
short length of cable provisioned with a connector at

NOTE Examples from ISO/IEC 11801 are:

Equipment cords should fulfill t

4 Construction

4.1 General Q

The cable shalihae designed and manufactured for an expected operating lifetime of 15 years.
The materials in thewgable shall not present a health hazard within its intended use.

There shall be no fibre splice in a delivery length. It shall be possible to identify each
individual fibre 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, type
A1a and A1b, and IEC 60793-2-50, type 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. Semi-tight tubes may be filled. Unless otherwise specified, the buffer shall
be removable in one operation over a length of 15 mm.

Buffer dimensions are shown in Table 1.
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Table 1 — Dimensions of buffered fibres

Nominal diameter (mm) 0,3-1,3

Tolerances (mm) + 0,05

4.4 Tube

One or two primary coated or buffered fibres are packaged (loosely or not) in a tube
construction which may be filled. 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
resistance in accordance with IEC 60794-1-2, Method G7.

4.5 Strength and anti-buckling members

The cable shall be designed with sufficient strength members to n
standard.

important feature of these cables. Thi
this standard.

4.7 Sheath marking

excluded if they meet the mechanical, environmental,

5 Tests

Compliance with the specification requirements shall be verified by carrying out tests selected
from the following subclauses. It is not intended that all tests be carried out in all cases, and
Annex F provides guidance on the selection of tests. The tests to be applied and the
frequency of testing shall 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 integral part of a longer length, thus making it possible to detect permanent changes in
attenuation.
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Single-mode cables shall be measured at 1 550 nm and 1 625 nm and multimode?) cables
shall be measured at 1 300 nm unless otherwise agreed. Measurements shall be carried out
according to IEC 60793-1-40.

If loops are used within a test to fix the ends of a cable, the diameter shall not be so small as
to cause excessive mode filtering in multimode fibre.

Unless otherwise specified, all tests shall be carried out at ambient temperature, as described
in IEC 60793-1-1, Clause 5.

5.1 Dimensions

The fibre dimensions and tolerances shall be checked in accordance method of
IEC 60793-1-20 or IEC 60793-1-21. The diameter of the buffer and of tb . well as the
thickness of the sheath, shall be measured in accordanc : ethods of
IEC 60189-1.

5.2 Mechanical requirements
5.21 Tensile performance

Method: IEC 60794-1-2-E1A.

Force: 500 N.
Duration: 1 min.
Length between test locations: 500 mm.

Requirements: the maximum increase in attenuation during the test shall be specified in the
product specification, there shall be no change in attenuation after the test, and there shall be
no damage to the cable elements.

NOTE For cables having a non-circular cross section, the force should be applied in the direction of the minor
axis (perpendicular to the major axis).

1) OM3 multimode cables should be tested at 850 nm and may be tested at 1 300 in addition, all other
multimode cables should be tested at 1 300 nm.
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5.2.3 Impact
Method: IEC 60794-1-2-E4.

Radius of striking surface: 12,5 mm.
Impact energy: 1,0 J.
Number of impacts: at least 3, each separated at least 500 mm.

Requirements: the maximum increase in attenuation after the test shall be specified in the
product specification and there shall be no fibre breakage or damage to the-cable elements.
Any imprint of the striking surface on the cable sheath is not consid
damage.

NOTE For cables having a non-circular cross section, the force should be
axis (perpendicular to the major axis).

5.2.4 Repeated bending

Method: IEC 60794-1-2-EG.

Bending radius: 30 mm for simplex, 20 times
cables, the cable diameter is the minop/dimenst

Number of cycles: 200.

Mass of weights: sufficient o contour ti
product specification,
no damage to th bl

NOTE For cables havi
as the cable diameter x

5.2.5 Bend

Method:
Mandrel dia
Number of turns per helix: 6.

Number of cycles: 3.

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,
e.g. by loops or glue.

Requirements: the maximum increase in attenuation during the test shall be specified in the
product specification, there shall be no change in attenuation after the test, and there shall be
no damage to the cable elements.

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.
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5.2.6 Torsion

Method: IEC 60794-1-2-E7.

Number of cycles: 10.

Distance between fixed and rotating clamps: 250 mm.
Tension load: according to Table 1 of IEC 60794-1-2-E7.

Length of sample: sufficient to carry out the test.

a

cified in the
e shall be

Requirements: the maximum increase in attenuation during the test s
product specification, there shall be no change in attenuation after th
no damage to the cable elements.

| be spe
test,

5.2.7 Bend at low temperature

Method: IEC 60794-1-2-E11A (see IEC 60811-1-4, Clause8

Bending radius: 10 times cable diameter (for non-¢ 3 cable diameter is the

minor dimension) but not less than 30 mm.
Number of cycles: 2.

Test temperature: 0 °C,
requirements.

Number of turns per h

Requirements: i i
break during the :

5.2.8 Kink

— For cables outerdiameter < 3,0 mm, to be 10 mm.

— For cables outer diameter > 3,0 mm, to be 5 x the cable diameter.
NOTE This is not an operational parameter; this is to address short-term installation/handling performance.

Requirement: no kink shall occur.

5.29 Sheath pull-off force

Method: see Annex B.
Rate of separation: < 200 mm/min.
Strip length: 50 mm.

Requirement: the force to strip the sheath shall not be greater than 15 N.
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5.2.10 Buffered fibre movement in compression

Method: See Annex D.
Compression distance: 1 mm.
Number of movements: 5.

Requirement: the maximum increase in attenuation during the test shall be specified in the
product specification and the reaction force shall be less than 1 N at 0,4 mm.

5.3 Environmental requirements
5.3.1 Temperature cycling

Method: See Annex E.

Severity taken from Table 2 below.

Period: t, sufficient that the cable has reached, and stahbifi ed temperature.

Number of cycles: 4.

Length of sample: 10 m.
Requirements: maximum increase in attenuation‘sha as shown in Table 2 below.

Measurement uncertaintys

— 0,05 dB for cables

— 0,10 dB for a@s

rature cycling severities

Low i \MaLi,vrdjm increase in Maximum increase in Maximum increase in
temperatuyfe mperature attenuation at attenuation at attenuation at
Ta 1300 nm 1 550 nm 1625 nm
<c\ N\ °C dB dB dB
a) 0 N \+\s&/ 0,1 0,1 0,2
b) 5 /\50 0,1 0,2 03
c) -20 +60 0,3 0,5 1,0
d) —45 +60 0,3 0,5 1,0
e) -25 +70 0,3 0,5 1,0
f) —40 +85 0,3 0,5 1,0

NOTE Condition a), b), c¢), d) e) or f) should be selected depending on application and user requirements, for
example condition c) is appropriate for applications to ISO/IEC 11801. The low temperature requirement for the
completed patchcord assembly is =10 °C.
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