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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -
Part 3-10: Outdoor cables —

Family specification for duct, directly buried
and lashed aerial optical telecommunication cables

FOREWORD

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

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

the latter.

IEC provides no parkiQg procad
equipment decla j
All users should e re ! 3

Attention is d 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 60794-3-10 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2002. It constitutes a
technical revision.

The main changes are listed below:

the title of the specification has been updated to include lashed applications;

the fibres specification clause (Clause 4) has been enlarged to include fibre Types B5 and
B6.a;

an annex has been added for additional requirements according to the MICE table.
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This bilingual version (2013-01) corresponds to the monolingual English version, published in
2009-01.

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

FDIS Report on voting
86A/1245/FDIS 86A/1252/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.

A list of all parts of IEC 60794 series, published under the g i ftbre cables,
can be found on the IEC website.

The committee has decided that the contents of thi
the maintenance result date indicated on the IEC
the data related to the specific publication. At this"date, A

ain unchanged until
://webstore.iec.ch" in

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

IMPORTANT - our i | on he cover page of this publication indicates
that it contal urs e “considered to be useful for the correct
understanding o nt should therefore print this document using a

colour printer. (\
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OPTICAL FIBRE CABLES -
Part 3-10: Outdoor cables —

Family specification for duct, directly buried
and lashed aerial optical telecommunication cables

1 Scope

This part of IEC 60794 which is a family specification covers optical telecdmmunication cables
to be used in ducts or direct buried applications. The cable may also bg used-for lashed aerial

fing conditions for industrial-process measurement and control equipment
d erosive influences

IEC 60721-1, Classification of environmental conditions — Part 1: Environmental parameters
and their severities

IEC 60721-3-3, Classification of environmental conditions — Part 3-3: Classification of groups
of environmental parameters and their severities — Stationary use at weatherprotected
locations

IEC 60793-1-20, Optical fibres — Part 1-20: Measurement methods and test procedures —
Fibre geometry

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

IEC 60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures — Cut-
off wavelength
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IEC 60793-1-48, Optical fibres — Part 1-48: Measurement methods and test procedures —
Polarization mode dispersion

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

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

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

IEC 60794-3, Optical fibre cables — Part 3: Sectional specification — Outdoerecables

cables and optical cables — Part 1-1: Methods for general appkcationr erent of
thickness and overall dimensions — Tests for determining the mes i 1

IEC 61326-1, Electrica
requirements — Part 1:

IEC 62363, Rad@

monitors

ISO/IEC 2470

Aec Cabled fibre cut-off wavelength.

d Nominal outer diameter of the cable.

DS Detail specification.

T The acceptable amount of long term tensile load which is expected that the cable may
experience during operation (i.e. after installation is completed). This load may be due to
residual loading from the installation process and/or environmental effect.

Tm The acceptable amount of short term tensile load which is expected that the cable experience
during installation and/or handling .

Thq Temperature cycling test temperature limit according to IEC 60794-1-2, Method F1.
Tpo Temperature cycling test temperature limit according to IEC 60794-1-2, Method F1.

Tg4 Temperature cycling test temperature limit according to IEC 60794-1-2, Method F1.
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Tgo Temperature cycling test temperature limit according to IEC 60794-1-2, Method F1.
14 Temperature cycling test dwell time.

n*xd A value, n, times cable outer diameter, d, used for bends, mandrels, etc.

4 Optical fibre, cable construction and tests applicable for optical
telecommunication cables to be used in ducts, direct buried or lashed aerial
applications

4.1 Optical fibres

Attenuation at the wavelength 1 625 nm is optionally specified by the custg
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4.1.1 Common single-mode fibre requirements

Table 1 - Common single-mode fibre requirements

Characteristics IEC 60794-3 Family Test methods Remarks
(9) clause/subclause requirements (12) (13)
(10) (11)

Uncabled optical fibre 5.1 IEC 60793-2-50
Attenuation discontinuities 5.2.2 <0,10 dB IEC 60793-1-40
at 1310 nm and 1 550 nm
Cabled fibre cut-off 5.3 Aan <A IEC 60793-1-44
wavelength operational
Fibre colouring 5.4 IEC 60304 Visual inspw
Polarisation mode
di -

spersion 5.5 IEC 60794-3 IEC 80798-1-48
PMDQ
Outer diameter including 8.2.1.1 IEC 60793-2-50 Cg07 -M
colouring <

N\

4.1.2 Single-mode dispersion unshifted (B1.1) (optical fibre

Table 2 — Single-mode ptical fibre

Characteristics IEC 60794-3 Family Test methods Remarks
(9) clause/subclause requirements (12) (13)
<0:40 dB/km

(10)
2 <
>o,3o dB/km
< 0,40 dB/km
rSi

sion unsghifted (B1.2) optical fibre

Attenuation coefficient IEC 60793-1-40

(cabled fibres)
at 1310 nm

at 1 550
at1628* n

N

5

413

ode dispersion unshifted (B1.2) optical fibre

Characteristics IEC 60794-3 Family Test methods Remarks
() clause/subclause requirements (12) (13)
(10) (11)

Attenuation coefficie 5.2.1 According to DS IEC 60793-1-40
(cabled fibres)

at 1 550 nm 5.2.1 < 0,30 dB/km

at 1 625* nm < 0,40 dB/km

* 1625 nm performance is optional depending on agreement between customer and supplier.
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4.1.4

Table 4 — Single-mode dispersion unshifted (B1.3) optical fibre

Characteristics

9)

IEC 60794-3
clause/subclause

—9-

Family
requirements

Single-mode dispersion unshifted (B1.3) optical fibre

Test methods
(12)

Remarks
(13)

(10)

(11)

Attenuation coefficient 5.2.1 According to DS IEC 60793-1-40
(cabled fibres)

at 1310 5.2.1 < 0,40 dB/km

at 1383 +3 nm < 0,40 dB/km

at 1 550 < 0,30 dB/km

at 1 625* nm < 0,40 dB/km

4.1.5

Characteristics

(9)

Attenuation coefficient
(cabled fibres)

IEC 60794-3
clause/subclause
(10)

Single-mode dispersion shifted (B2) optical fibre

Table 5 — Single-mode dispersion shifted

Family
reguirements

Test methods

Remarks

()

at 1 550 nm

4.1.6

Characteristics

Attenuation goeffici
(cabled fibres)

IEC 60794-3
clause/subclause
(10)

Family
requirements
(11)

According to DS

Test methods

(12)

IEC 60793-1-40

Remarks
(13)

5.2.1

< 0,30 dB/km
< 0,40 dB/km

41.7 SingMnon-zero dispersion

shifted (B5) optical fibre

Table 7 — Single-mode non-zero dispersion shifted (B5) optical fibre

Characteristics

(9)

IEC 60794-3
clause/subclause

Family
requirements

Test methods
(12)

Remarks

()

(10)

(11)

Attenuation coefficient 5.2.1 According to DS | IEC 60793-1-40
(cabled fibres)

at 1 460 nm 5.2.1 < 0,40 dB/km

at 1 550 nm and < 0,30 dB/km

at 1 625" nm < 0,40 dB/km

* 1625 nm performance is optional depending on agreement between customer and supplier.
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4.1.8 Single-mode (B6.a) optical fibre

Table 8 — Single-mode (B6.a) optical fibre

Characteristics IEC 60794-3 Family Test methods Remarks
(9) clause/subclause requirements (12) (13)
(10) (11)
Attenuation coefficient 5.2.1 According to DS IEC 60793-1-40
(cabled fibres)
at 1310 nm 5.2.1 NS
at 1310 nm -1625 nm < 0,40 dB/km
at 1383 nm < 0,40 dB/km
at 1550 nm < 0,30 dB/km /\(\
at 1625 nm NS

4.2 Cable element

Table 9 — Cable element

Characteristics IEC 60794-3 Family Test methods Remarks
(9) clause/subclause requirernents (12) (13)

(11)
Ascording to D\S\ Under
congideration
According to BS | Visual
( inspection
S

Tube : Nacoprdingo DS | Visual
inspection

Compound flow and ing to DS | IEC 60794-1-2,

evaporation Methods E14
N\ and E15

Cable element

Compatibility 6 \

Slotted core 6.3

Outer diameter 2.1 According to DS | IEC 60811-1-1
Nezid
Ribbon 6.5 According to DS | Visual
inspection
Filler /\ \ \ According to DS
Insulate/N‘Q&s@r ogn to According to DS

CentraNtKer@bh\\Qe\n\h:\ According to DS

4.3 Instalw operating conditions

Table 10 — Tests applicable

Characteristics IEC 60794-3 Family Test methods Remarks
(9) clause/subclause requirements (12) (13)
(10) (11)
General requirements 8.1 Agreement
between
customer and
supplier
Bend of cable element 8.2.1.2 According to IEC 60794-1-2,
DS Method G1
Tube kinking 8.2.2.1 According to IEC 60794-1-2,
DS Method G7
Ribbons :
- dimensions 8.2.3.1 IEC 60794-3, IEC 60794-3,
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Characteristics IEC 60794-3 Family Test methods Remarks
()] clause/subclause @ requirements (12) (13)
(10) (11)
Table 1 8.2.3.1
- separability of 8.2.3.2.1 IEC 60794-3, IEC 60794-1-2,
individual fibres from 8.2.3.2.1 Method G5
ribbon or according to | or according to DS
DS
- ribbon stripping 8.2.3.2.2 According to
DS
- torsion 8.2.3.2.3 According to IEC 60794-1-2,
DS Method G6

4.4 Mechanical and environmental tests

441 Tests applicable

Table 11 — Mechanical and environmental ag

Characteristics IEC 60794-3 Remarks
()] clause/subclause requiremerits (13)

Tensile performance

Installation capability 9.2

(selection from the
following)

Ateording to'RS” | IEC 60794-1-2,
Method E18
e84.4.2/ IEC 60794-1-2,

Method E6

- bending under 9.2,
tension

- repeated bending

—
XD
N‘
o

- impact

Q 2. “Seg’4.4.2.3 IEC 60794-1-2,
Method E4
- kink 2.4 According to DS IEC 60794-1-2,
Method E10
- torsion 2.5 See 4.4.2.4 IEC 60794-1-2,
Method E7
Cable gen h 9.3 See 4.4.2.5 IEC 60794-1-2,
Method E11
Crush 9.4 According to DS IEC 60794-1-2, See 4.4.2.6
Method E3

Temperature cycling 9.5 According to DS IEC 60794-1-2, See 4.4.2.7
Method F1
Ageing 9.6
- coating adhesion 9.6.1 According to DS IEC 60794-1-2,
stability Method E5
- finished cable 9.6.2 Under
consideration
Water penetration 9.7 According to DS IEC 60794-1-2,
Method F5B
Pneumatic resistance 9.8 According to DS IEC 60794-1-2,
(for unfilled pressurised Method F8
cables)

Special installation
conditions

(selection from the
following as suitable)
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4.4.2 Details of family requirements and test conditions for optical fibre cable tests
NOTE For some of the parameters specified in this standard, the objective is no change in attenuation.

These parameters may be affected by measurement uncertainty arising either from measurement errors or
calibration errors due to a lack of suitable standards. Acceptance criteria should be interpreted with respect to this
consideration. The total uncertainty of measurement for this standard is < 0,05 dB for attenuation or 0,05 dB/km for
attenuation coefficient.

Any measured value within this range, either positive or negative, should be considered as “no change in
attenuation”. The requirement for these parameters is indicated as “No change (< 0,05 dB or < 0,05 dB/km)”.

By agreement between customer and supplier, minor deviation from this limit may be accepted at some low
frequency, for example less than 10 %. However, for mechanical tests no deviation in excess of 0,15 dB is
acceptable. For environmental tests, no deviation in excess of 0,10 dB/km is acceptable.

4.4.2.1 Tensile performance

This subclause identifies family requirements and test conditions t
11.

a) Family requirements

and there shall be no change in attenuation during the te3f. erm tensile load (Ty)

the fibre strain shall not exceed 60 % of the fib >of i e attenuation change
during test shall be measured and recof i the fong term tensile load may
be = to the short term tensile load. Other eed between the customer and
the supplier.

Depending on application and cable\co d’agreement between customer and
supplier, a maximum ten ation, for example 2 700 N, may be

typical value of a: or blowing in duct
- g in duct

the cable elements.
b) Test conditions

Cable length under tension: not less than 50 m. Taking into account the measurement
accuracy and end effects, shorter lengths may be used by agreement between the customer
and the supplier.

Fibre length: finished cable length.

Tensile load on cable: long term tensile load (7.) and short term tensile load (Ty) Other
loads may be applied in accordance with particular user conditions.

Diameter of test pulleys: 1 m but not less than the minimum loaded bending diameter
specified for the cable.
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4.4.2.2 Repeated bending

This subclause identifies family requirements and test conditions that are referred to in Table
11.

a) Family requirements

Under visual examination without magnification there shall be no damage to the sheath and to
the cable elements.

b) Test conditions

Bending radius: 20 d.
Load: Adequate to assure uniform contact with the ma

Number of cycles: 25 or different number of cycles may be pdance with

particular user conditions.
Duration of cycle:  Approximately 2 s.

4.4.2.3 Impact

This subclause identifies family requirs $ that are referred to in Table

11.
a) Family requirements

Under visual examinati
the cable elements.
mechanical dam .

ere shall be no damage to the sheath or to
surface on the sheath is not considered

The variation in atted i Q ibrg shall be < 0,10 dB at 1 550nm after the test. For 1

Striking surface radi 10 mm or 300 mm.

Impact energy: 3 J with striking surface radius of 10 mm or 10 J with striking
surface radius of 300 mm.

Armoured cable: 10 J with striking surface radius of 10 mm or 20 J to 30 J with
striking surface radius of 300 mm depending on particular user
conditions.

Number of impacts: one in 3 different places spaced not less than 500 mm apart.

4.4.2.4 Torsion

This subclause identifies family requirements and test conditions that are referred to in Table
11.

a) Family requirements



