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comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration.
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Foreword

This European Standard was prepared by the Technical Committee CENELEC TC 86A, Optical fibres and
optical fibre cables.

The text of the draft was submitted to the formal vote and was approved by CENELEC as
EN 187105 on 2001-12-04.

The following dates were fixed:

– latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-12-01

– latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2004-12-01

__________

Contents

Clause Page

1 Scope .........................................................................................................................................4

2 Normative references..................................................................................................................4

3 Terminology ................................................................................................................................5

4 General information ....................................................................................................................6

4.1 General cable description.....................................................................................................6
4.1.1 Characteristics of optical fibre ....................................................................................6
4.1.2 Characteristics of optical fibre cable elements............................................................6
4.1.3 Characteristics of optical fibre cables .........................................................................6
4.1.4 Environmental and product safety requirements.........................................................7
4.1.5 Informative note: Upgrading to meet future network requirements..............................7

4.2 Optical fibre spliceability ......................................................................................................7
4.3 Testing.................................................................................................................................7

5 Requirements for cabled single mode optical fibres.....................................................................7

5.1 Fibre materials.....................................................................................................................7
5.2 Optical requirements............................................................................................................8

5.2.1 Attenuation coefficient................................................................................................8
5.2.2 Point discontinuities ...................................................................................................8
5.2.3 Chromatic dispersion..................................................................................................8
5.2.4 Cut-off wavelength .....................................................................................................8
5.2.5 Mode field diameter ...................................................................................................9
5.2.6 Macrobending sensitivity ............................................................................................9
5.2.7 Polarisation mode dispersion (PMD)...........................................................................9
5.2.8 Refractive group index ...............................................................................................9

5.3 Geometrical requirements..................................................................................................10
5.3.1 Mode field concentricity error ...................................................................................10
5.3.2 Primary coating non circularity .................................................................................10
5.3.3 Cladding/primary coating concentricity error.............................................................10

5.4 Mechanical requirements ...................................................................................................10
5.4.1 Fibre proof test.........................................................................................................10
5.4.2 Coating strip force....................................................................................................10
5.4.3 Stress corrosion susceptibility...................................................................................10

This docum
ent is a preview

 generated by EVS



– 3 – EN 187105:2002

6 Requirements for cable elements..............................................................................................10

6.1 Element design ..................................................................................................................10
6.1.1 Modularity ................................................................................................................11
6.1.2 Fibre and elements identification..............................................................................11

6.2 Element characteristics ......................................................................................................11
6.2.1 Ribbon .....................................................................................................................11
6.2.2 Tube kinking.............................................................................................................12

7 Requirements for optical cables ................................................................................................12

7.1 Cable construction .............................................................................................................12
7.1.1 Cable core................................................................................................................12
7.1.2 Anti-buckling and strength elements splicing ............................................................12
7.1.3 Cable element stranding...........................................................................................12
7.1.4 Spliced fibres ...........................................................................................................12
7.1.5 Spare fibres..............................................................................................................12
7.1.6 Cable sheath removal ..............................................................................................13
7.1.7 Armouring ................................................................................................................13

7.2 Cable marking....................................................................................................................13
7.2.1 Cable marking..........................................................................................................13
7.2.2 Identification marking ...............................................................................................13
7.2.3 Cable length marking (if required) ............................................................................13

7.3 Cable materials..................................................................................................................13
7.3.1 Tube filling compound material ................................................................................13
7.3.2 Water-blocking material ...........................................................................................13
7.3.3 Filling and water-blocking material flow....................................................................13
7.3.4 Cable material compatibility .....................................................................................14

7.4 Cable sheath......................................................................................................................14
7.4.1 Sheath material........................................................................................................14
7.4.2 Sheath thickness......................................................................................................14
7.4.3 Outer cable diameter................................................................................................14
7.4.4 Moisture barrier ........................................................................................................14

7.5 Mechanical requirements ...................................................................................................14
7.5.1 Cable bend...............................................................................................................14
7.5.2 Cable impact ............................................................................................................15
7.5.3 Cable crush..............................................................................................................15
7.5.4 Cable tensile performance........................................................................................15
7.5.5 Cable torsion............................................................................................................16
7.5.6 Cable repeated bending ...........................................................................................16

7.6 Environmental requirements ..............................................................................................16
7.6.1 Temperature cycling.................................................................................................16
7.6.2 Stripping force stability of cabled optical fibres.........................................................17
7.6.3 Water penetration ....................................................................................................17
7.6.4 Hydrogen in cables...................................................................................................17
7.6.5 Environmental impact ..............................................................................................17

7.7 Electrical protection............................................................................................................17
7.7.1 Continuity of metallic members ................................................................................17
7.7.2 Lightning damage susceptibility................................................................................17

8 Product qualification requirements ............................................................................................18

8.1 General..............................................................................................................................18
8.2 Definitions..........................................................................................................................18
8.3 Optical fibre qualification....................................................................................................18
8.4 Cable qualification .............................................................................................................18

8.4.1 Cable element qualification ......................................................................................18
8.4.2 Optical fibre cable qualification ................................................................................19

This docum
ent is a preview

 generated by EVS



EN 187105:2002 – 4 –

1 Scope
This document sets forth telecom operators', other service providers' and manufacturers' view of
proposed technical requirements and characteristics of single mode optical fibres and cables for duct and
direct buried installation.
This specification includes proposed functional mechanical, environmental and optical requirements,
recommended features, and test methods for assessing the product against the stated requirements.
The specified test methods where applicable, are those referenced in EN 60794-1-1 "Optical fibre cables
– Part 1-1: Generic specification – General" and described in detail in EN 60794-1-2 "Optical fibre cables
– Part 1-2: Generic specification – Basic optical cable test procedures".
The requirements of this specification shall be used in conjunction with EN 60794-3 "Optical fibre cables
- Part 3: Duct, buried and aerial cables - Sectional specification" and EN 60794-3-10 "Optical fibre cables
– Part 3-10: External cables – Duct and directly buried optical telecommunication cables – Family
specification".
Multimode fibre requirements are not addressed in this document.

2 Normative references
The following normative documents contain provisions which, through reference in this text, constitute
provisions of this standard. For dated references, subsequent amendments to, or revisions of, any of
these publications do not apply. However, parties to agreements based on this standard are encouraged
to investigate the possibility of applying the most recent editions of the normative documents indicated
below. For undated references, the latest edition of the normative document referred to applies.

EN 50290-2-24 2002 Communication cables - Part 2-24:  Common design rules and construction
- PE sheathing

EN 50290-2-28 2002 Communication cables - Part 2-28:  Common design rules and construction
- Filling compounds for filled cables

EN 50290-3 1) Communication cables – Part 3: Quality assessment

EN 60793-1-30 2002 Optical fibres - Part 1-30: Measurement methods and test procedures –
Fibre proof (IEC 60793-1-30)

EN 60793-1-32 2) Optical fibres - Part 1-32: Measurement methods and test procedures –
Coating strippability (IEC 60793-1-32)

EN 60793-1-33 2002 Optical fibres - Part 1-33: Measurement methods and test procedures –
Stress corrosion susceptibility (IEC 60793-1-33)

EN 60793-1-40 2) Optical fibres - Part 1-40: Measurement methods and test procedures –
Attenuation (IEC 60793-1-40)

EN 60793-1-42 2002 Optical fibres - Part 1-42: Measurement methods and test procedures –
Chromatic dispersion (IEC 60793-1-42)

EN 60793-1-44 2002 Optical fibres - Part 1-44: Measurement methods and test procedures –
Cut-off wavelength (IEC 60793-1-44)

EN 60793-1-45 2) Optical fibres - Part 1-45: Measurement methods and test procedures –
Mode field diameter (IEC 60793-1-45)

EN 60793-1-47 2002 Optical fibres - Part 1-47: Measurement methods and test procedures –
Macrobending loss attenuation (IEC 60793-1-47)

                                               
1) At draft stage.
2) Awaiting publication pending ratification of prAA.
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EN 60794-1-1 2002 Optical fibre cables - Part 1-1: Generic specification – General
(IEC 60794-1-1:2001)

EN 60794-1-2 1999 Optical fibre cables – Part 1-2: Generic specification – Basic optical cable
test procedures (IEC 60794-1-2:1999)

EN 60794-3 2002 Optical fibre cables – Part 3: Duct, buried and aerial cables – Sectional
specification (IEC 60794-3:2001)

EN 60794-3-10 2002 Optical fibre cables – Part 3-10:– External cables – Duct and directly buried
optical telecommunication cables - Family specification (IEC 60794-3-10)

EN 60811-1-1 1995 Insulating and sheathing materials of electric cables – Common test
methods – Part 1: General application – Section 1: Measurement of
thickness and overall dimensions – Tests for determining the mechanical
properties (IEC 60811-1-1:1993)

EN 61663-1 1999 Lightning protection – Telecommunication lines – Part 1: Fibre optic
installations (IEC 61663-1:1999)

EN 188000 1992 Generic specification: Optical fibres

EN 188100 1995 Sectional specification: Single-mode (SM) optical fibre

EN 188101 1995 Family specification: Single-mode dispersion unshifted (B1.1) optical fibre

EN 188102 1995 Family specification: Single-mode dispersion shifted (B2) optical fibre

HD 402 S2 1984 Standard colours for insulation for low-frequency cables and wires
(IEC 60304:1982)

IEC 60708-1 1981 Low-frequency cables with polyolefin insulation and moisture barrier
polyolefin sheath – Part 1: General design details and requirements

IEC 60793-1-1 1995 Optical fibres –Part 1-1: Generic specification – General

IEC 60793-1-2 1995 Optical fibres – Part 1-2: Generic specification – Measuring methods for
dimensions

IEC 60793-1-4 1995 Optical fibres – Part 1-4: Generic specification - Measuring methods for
transmission and optical characteristics

IEC 60793-1-5 1995 Optical fibres – Part 1-5: Generic specification - Measuring methods for
environmental characteristics

IEC 60793-2 1998 Optical fibres – Part 2: Product specifications

IEC 61282-3 Guidelines for the calculation of PMD in fiber optic systems

IEC 61931 1998 Fibre optic – Terminology (Technical Report)

IEC 61941 2000 Optical fibres – Polarization mode dispersion measurement techniques for
single-mode optical fibres (Technical Specification)

3 Terminology
Unless otherwise specified the definitions are given in IEC 61931.
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