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Foreword

The text of document 86A/684/FDIS, future edition 3 of IEC 60794-3, prepared by SC 86A, Fibres and
cables, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 60794-3 on 2002-03-05.

This European Standard supersedes EN 60794-3:1998.
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with the EN have to be withdrawn (dow) 2005-03-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annex A is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60794-3:2001 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

EN 60794-3:2002

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies (including

amendments).

NOTE  When an international publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

Publication
IEC 60189

IEC 60304

IEC 60708-1

IEC 60793

IEC 60793-1-21

IEC 60793-1-32

IEC 60793-1-40

IEC 60793-1-44

IEC 60793-2

IEC 60794-1-1

IEC 60794-1-2

Year

Series

1982

1981

Series

2001

2001

2001

2001

1998

1999

1999

1) To be published.

Title

Low-frequency cables and wires with
PVC insulation and PVC sheath

Standard colours for insulation for low-
frequency cables and wires

Low-frequency cables with polyolefin
insulation and moisture barrier polyolefin
sheath

Part 1: General design details and
requirements

Optical fibres

Part 1-21: Measurement methods and
test procedures - Coating geometry

Part 1-32: Measurement methods and
test procedures - Coating strippability

Part 1-40: Measurement methods and
test procedures — Attenuation

Part 1-44: Measurement methods and
test procedures - Cut-off wavelength

Part 2: Product specifications

Optical fibre cables
Part 1-1: Generic specification - General

Part 1-2: Generic specification - Basic
optical cable test procedures

EN/HD Year

HD 402 S2 1984

EN 60793 Series

EN 60793-1-21 2002

EN 60793-1-32 - 1)

EN 60793-1-40 - "

EN 60793-1-44 2002

EN 60794-1-1 1999 2)

EN 60794-1-2 1999

2) EN 60794-1-1:1999 is superseded by EN 60794-1-1:2002 based on IEC 60794-1-1:2001.
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Publication Year Title EN/HD Year
IEC 60811-5-1 1990 Insulating and sheathing materials of EN 60811-5-1 1999
(mod) electric and optical fibre cables -

Common test methods

Part 5: Methods specific to filling
compounds -

Section 1: Drop point - Separation of oil -
Lower temperature brittleness - Total
acid number - Absence of corrosive
components - Permittivity at 23 °C - D.C.
resistivity at 23 °C and 100 °C

IEC/TR 61282-3 2001 Guidelines for the calculation of PMD in - -
fibre optic systems

IEC/TS 61941 2000 Optical fibres - Polarization mode - -
dispersion measurement techniques for
single-mode optical fibres

ITU-T 2000 Protection of optical fibre cables - -

Recommendation
K.25

SEK Svensk Elstandard



60794-3 © IEC:2001 -3 -

CONTENTS

O S T o] 0 1 PP 11
P2 Lo T4 (P YL = 1= = o= 11
3 Terms and definitiONS. ... .o 13
4 Symbols and abbreviations ... 15
I © ] o1 o= I 1o o= 15
DL GBIl e 15

LT N £ €= o 11 - 14 o 15
5.2.1 Attenuation COeffiCIENt. ... ..ot 15

5.2.2 Attenuation uniformity — Attenuation discontinuities..............ccocovviiiiieiennni. 15

5.3  Cut-off wavelength........oo 15

LR A 1o = oo ] [0 YU 1 Vo PP 15

5.5 Polarisation mode dispersion (PMD) ......cciiiiiiiiiiiii e 15

5.6 Jumper cable cut-off wavelength...........ocooiii 17

L O =Y o1 1= = ] 1= o = o | P 17
6.1 Tight secondary coating or buffer...........cooi 19

6.2  RUggedized fiDre. ... 19

6.3 SIOTIEA COME ettt 19

B.4 U 1ot e 19

6.5 RIDDON e 19

7 Optical fibre cable CONSIIUCTION .......iiuii e e e e 21
T.L GONEIAL e 21

7.2 Lay-up of the cable elements . ... 23

7.3 Cable COre filliNg . ..cu e e 23

T4  SEEength MEmMDET o 25

8 |V [0 Y £ (U1 = o = = 25

7.6 Cable sheath and armouUring ..o e 25
T7.6.1  INNEr ShEatN ..o 25

A T N g 1 Lo 1U ] 4T o T PSPPI 27

T7.6.3  OULEr SNEaAth ..o 27

7.6.4 Outer protection of cables for lake and river crossings.........ccocceevvvevinnennns 27

7.7  Sheath Marking. ... e e e 27

4% = T e [ Yo = o - TP 27

8 Installation and operating CONAItIONS .. .. iuuieiii e 27
S R C =T o 1= o | PPN 27

8.2 Characterisation of cable elements for splicing purpoSes .........cccooviiiiiiiiiiiniinennes. 29
8.2.1 General PUIMPOSE 1B . ittt ittt e 29

8.2.2 Tests applicable to tUbes ... 29

8.2.3 Tests applicable to ribboNs ..o 29

SEK Svensk Elstandard



60794-3 © IEC:2001 -5-

9 Optical fibre Cable tESTS ... 35
9.1  Tensile PErfOrMAaNCE . ... et 35
9.2 Installation capability ..... ..o 35

9.2.1 Bending UNAer tENSION . ...iuitii e e e e e e ane e 35

9.2.2 Repeated BeNdiNg......cooiiiiiii 35

0.2.3 TP A CT . ettt 35

9.2, KINK ettt et 35

0.2.5 T OISION 1ottt ettt e 35

9.2.6  HYdrOStatiC PrESSUIE .uuitit ittt e e e e e e e e e e e enns 35

9.2.7 CoiliNg PerfOrmManCe ... ....iui e 37

9.2.8 Sheath abrasion reSiStanCe ... ....oce it 37

9.3 CaADIE DENA .o 37
0.4 CTUS ot 37
9.5  TempPerature CYCHNG ... e e 37
LS I o =11 o T R TUP PSPPI 37
9.6.1 Fibre coating compatibility.........ccoiiiiiii 37

9.6.2  FiNished Cable... ..o 37

9.7 Water penetration (for filled cables only) ... 37
9.8 Pneumatic resistance (for unfilled cables only) ... 39
9.9 Lightning (for cables containing metallic elements) ..........cooovviiiiiiiiii i 39
9.10 Special aerial installation CONAItIONS .........oiiiiiiiiii e 39
9.10.1 Aeolian VIDration .......c..iviiii e 39
9.10.2 ShOtQUN FESISTANCE ...uiiiiiii i e e e 39

10 QUALILY BSSUIANCE . ..uiiei ittt et et e e e e e e e e eees 39

Annex A (informative) Guide to the statistical specification of polarisation mode

dispersion of optical fibre cables ... 41
N A oY (oY [UToa (o] YA =T 1 1 = U P 41
A2 APPAIALUS et 43
R N I =11 A=Y= Vo 1101 =P 43
YN A I E] A o] (o Yo =T (U PP 43
AD CalCUIRLIONS ..o e e e 43
A.5.1 Concatenation of individual cable SeCtionS..........cccoiiiiiiiiiiii e, 43
A.5.2 Method 1: PMD deSign VAIUE .....oouiiiiiiiii et 45
A.5.3 Method 2: Maximum DGD .......c.ooiiiiiiii e 51
A.5.4 Relation between method 1 link PMD and digital system performance ............. 55
ALB  RESUIIS ottt a e 57
A.6.1 Information to be provided with each test..........coooiiiiiii 57
A.6.2 Information to be provided UPON rEQUEST ........viviiiiiiiii e 57
A.7  ReferenCe JOCUMENTS ...t e ettt et et et et et et e e e e e e 59
Figure 1 — Cross-section of a typical edge-bonded ribbon ... 21
Figure 2 — Cross-section of a typical encapsulated ribbon ............ccoooiiiii, 21
Figure 3 — Cross-sectional drawing illustrating fibre ribbon geometry .............ocoiiis 31
Figure A.1 — Equivalence envelopes USING GammMa ... ...oc.uiieuiiitiiitiiii e 55
Table 1 — Maximum dimensions of optical fibre ribbons..............ccooi 31

SEK Svensk Elstandard



60794-3 © IEC:2001 -11 -

OPTICAL FIBRE CABLES -

Part 3. Sectional specification —
Outdoor cables

1 Scope

This part of IEC 60794 specifies the requirements of single-mode optical fibre cables and
cable elements which are intended to be used primarily in public telecommunications
networks. Other types of applications requiring similar types of cables can be considered.

Requirements for cables to be used in ducts, for directly buried application, aerial cables and
cables for lake and river crossings are included in this standard.

For aerial application, this standard does not cover all functional aspects of cables installed in
the vicinity of overhead power lines. In the case of such application, additional requirements
and test methods may be necessary. Moreover, this standard excludes optical ground wires
and cables attached to the phase or earth conductors of overhead power lines.

For cables for lake and river crossings, this standard does not cover methods of cable repair,
nor repair capability, nor does it cover cables for use with underwater line amplifiers.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60189 (all parts), Low-frequency cables and wires with PVC insulation and PVC sheath
IEC 60304:1982, Standard colours for insulation for low-frequency cables and wires

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

IEC 60793 (all parts), Optical fibres

IEC 60793-1-21:2001, Optical fibres — Part 1-21: Measurement and test procedures — Coating
geometry measuring methods

IEC 60793-1-32:2001, Optical fibres — Part 1-32: Measurement and test procedures — Coating
strippability

IEC 60793-1-40:2001, Optical fibres — Part 1-40: Attenuation measurement methods

IEC 60793-1-44:2001, Optical fibres — Part 1-44: Cut-off wavelength measurement methods
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IEC 60793-2:1998, Optical fibres — Part 2: Product specifications
IEC 60794-1-1:1999, Optical fibre cables — Part 1-1: Generic specification — General

IEC 60794-1-2:1999, Optical fibre cables — Part 1-2: Generic specification — Basic optical
cable test procedures

IEC 60811-5-1:1990, Common test methods for insulating and sheathing materials of electric
cables — Part 5: Methods specific to filling compounds — Section 1: Drop point — Separation
of oil — Lower temperature brittleness — Total acid number — Absence of corrosive
components — Permittivity at 23 °C — DC resistivity at 23 °C and 100 °C

IEC/TR 61282-3:2001, Guidelines for the calculation of PMD in fibre optic systems

IEC/TS 61941:2000, Optical fibres — Polarization mode dispersion measurement techniques
for single-mode optical fibres

ITU-T Recommendation K.25:2000, Protection of optical fibre cables
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