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

techni

cal revision. The main changes are listed below:

e the fibres specification clause (Clause 5) has been enlarged to include fibre Types B5 and
B6.3a;

e an

annex has been added for additional requirements according to the MICE table.
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The text of this standard is based on the following documents:

FDIS Report on voting
86A/1246/FDIS 86A/1253/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list pf all parts of IEC 60794 series, published under the general title Optic-fibre cablels, can

be fond on the IEC website.

d until
fch" in

The cpmmittee has decided that the contents of this publication
the mpintenance result date indicated on the IEC web site und
the ddta related to the specific publication. At this date, the pub

r

* regonfirmed,

e withdrawn,

* replaced by a revised edition, or
+ amended.

A bilinlgual version of this publication m
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OPTICAL FIBRE CABLES -

Part 3-20: Outdoor cables —
Family specification for self-supporting
aerial telecommunication cables

1 Scope

This part of IEC 60794 which is a family specification covers optical pporting|aerial
telecommunication cables. Requirements of the sectional specificatiop duct,
buriedq and aerial cables are applicable to cables covered by this stand

Self-sppporting aerial telecommunication cable in this conte c a uction
with gqufficient strength members designed to be suspend Si bvices
withoyt the aid of another supporting wire or conductor. A s ctions
intended for high-voltage applications are not covered by-thi

Detail|specifications may be prepared based on this ffa

Clausg A.2 contains requirements that supersede the no cables
are infended to be used in installation governed\by the

The parameters specified in this standard~ma rtainty
arising either from measure atio erfors due to lack of suitable stanfards.
Accepgtance criteria shall he i vithsrespect’to this consideration (see IEC 60794-3,
Clausg 8).

The number of @ esentative of the cable design and shall be dgreed
betwegen the custome

2 Nprmative

The follow ents are indispensable for the application of this document.
For dated._refe the edition cited applies. For undated references, the latest gdition
of the|referencedidocument (including any amendments) applies.

IEC 69304, Standard colours for insulation for low-frequency cables and wires.

IEC 60654-4, Operating conaitions for inaustrial-process measurement and control equipment

— Part 4: Corrosive and 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
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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 wa

velength

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 6

IEC 6
proce

IEC 6

IEC 6
cables
thickn

IEC 6
methd
Lowel
Permi

IEC 6
Class

IEC 6
Immu

IEC 6
requir

IEC 6
monit

)794-1-1, Optical fibre cables — Part 1: Generic specification — Geng

D794-1-2, Optical fibre cables — Part 1-2: Generic specificatio
fure

and optical cables — Part 1-1: Methods far g
ess and overall dimensions — Tests for determining

D811-5-1, Insulating and sheathing m optic cables — Comm(
ds — Part 5-1: Methods specific to ounds=-Drop-point — Separation g

Absence of corrosive compong
[tivity at 23 °C — DC r

1000-2-5, Electramagueti (bility (E ) — Part 2: Environment — Sect
fication of electro 1 ents—Bdasic EMC publication

1000-6-2,
pity for industria

— Part 6-2: Generic standa

for measurement, control and laboratory use —
requirements

e test

ectric

ent of

n test
f oil —
bnts —

on 5:

rds —

EMC

s and

cable

fect.

ISO/IBEC 24702, Information technology — Generic cabling- Industrial premises

3 Symbols

For the purposes of this standard the following symbols apply

Ace 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
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 ef

Tm The acceptable amount of short term tensile load which is expected that the

experience during installation and/or handling.

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

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

4 O
te

4.1

Atteny

411

Optical fibres

Characteristics

(9)

IEC 60794-3
clause/subciause
(10)

ptical fibre, cable construction and tests applicable for ae
lecommunication cables to be used in self-supporting a

Family
requirements

Test methods
(12)

ns

Undabled optical fibre
Attgnuation discontinuities 5.2.2 IEC 60793-1-40
at 11310 nm and 1 550 nm /\
Cabled fibre cut-off \\k 5.3 IEC 60793-1-44
waVelength
Fible colouring \ > 54 )Ec 60304 Visual inspection
Polarisation mode
disgersion

5 IEC 60794-3 IEC 60793-1-48
PMBbq (\
Outpr diametemincludin 8.2.1.1 IEC 60793-2-50 IEC 60793-1-20
colquring

N\

4.1.2

Tabte 2 < Single-mode dispersion unshifted (B1.1) 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 < 0,40 dB/km
at 1550 nm < 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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4.1.3 Single-mode dispersion unshifted (B1.2) optical fibre

Table 3 — Single-mode dispersion unshifted (B1.2) 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 1 550 nm 5.2.1 < 0,30 dB/km
at 1 625* nm < 0,40 dB/km

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

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

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

Attgnuation coefficient
(cabyled fibres)

at 1310 5.2.1
at 1 383 3 nm
at 1 550

at 1 625* nm

According' to D

4.1.5

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

(10) (11)
Attdnuation oef
(cal Ied)ib@s

According to DS IEC 60793-1-40
AN

“at 1550 5.2.1 < 0,30 dB/km

4.1.6 Sinmnon-zero dispersion (B4) optical fibre

Table 6 — Single-mode non-zero dispersion (B4) 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 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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4.1.7 Single-mode non-zero dispersion shifted (B5) optical fibre

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

4.1.8 Single-mode (B6.a) optical fibre

Characteristics IEC 60794-3 Test methods Remarks

(9) clause/subclause requirements (13)
(10)

Attgnuation coefficient
(cabled fibres)

at 1310 nm 521
at 1310 nm -1625 nm
at 1 383 nm

at 1 550 nm

at 1 625* nm

4.2 |Cable element

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

Cable element \

Compatibilit 6 According to DS Under
consideration

Slofted core 6.3 According to DS Visual
inspection

Tube 6.4 According to DS Visual
inspection

Compound flow and According to DS IEC 60794-1-2,

evaporation Methods E14
and E15

Outer diameter 8.2.1.1 According to DS IEC 60811-1-1

Ribbon 6.5 According to. DS Visual
inspection

Filler According to DS

Insulated copper conductor According to DS

Central strength member According to DS

* 1625 nm performance is optional depending on agreement between customer and supplier.
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Installation and operating conditions
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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 f
Bend of cable element 8.2.1.2 According to IEC 60794-1-2,
DS Method G1 \
Tub kinking 8.2.2.1 Accordingto | IEC 60794-1°2, \)
DS Method
Ribbons : \\ \ \/
- dimensions 8.2.3.1 IEC 60794-3 | | 60?94&
Table 1 "8\2\3
- sg¢parability of 8.2.3.2.1 IEC 60794-3, C 6079412,
individual fibres from 8.2.3.2.1 ethod
ritbon or accofdin r ording to DS
- rilpbon stripping 8.2.3.2.2 According t v
NDS
- toysion 8.2.3.2.3 ording,t C 60794-1-2,
S ethod G6
4.3.2 Installation ¢
Under considerat;;\n
4.4 |Mechanicd tests1
4.41

Characteristics

®)

IEC 60794-3
clause/subclause
(10)

Family
requirements
(11)

Test methods
(12)

Remarks
(13)

Tengileperformance See 4.4.2.1 IEC 60794-1-2, See 4.4.2.1
and Methods E1A and
according to E1B
DS

Installation capability 9.2

(selection from the

following)

- bending under 9.2.1 According to IEC 60794-1-2,

tension DS Method E18

- repeated bending 9.2.2 See 4.4.2.3 IEC 60794-1-2,

Method E6
- impact 9.2.3 See 4.4.2.4 IEC 60794-1-2,
Method E4

1 Circular cables may be tested with the appropriate suspension equipment during tensile testing.
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IEC 60794-3
clause/subclause
(10)

- 11 -

Family
requirements
(11)

Test methods
(12)

Remarks
(13)

- kink 9.2.4 According to IEC 60794-1-2,
DS Method E10
- torsion 9.2.5 See 4.4.2.5 IEC 60794-1-2,
Method E7
Cable bend 9.3 According to IEC 60794-1-2, See 4.4.2.6
DS Method E11
Crush 9.4 According to IEC 60794-1-2, See 4.4.2.7
DS Method E3
Tenpperature cycling 9.5 According to IEC 60794-1-2, See 4.4.2.8
DS Method F1 4
Agedling 9.6 /\\
- cqating adhesion 9.6.1 According to IEC 60794-1
sthbility DS Method E5
- finished cable 9.6.2 Under
consideration
AN
Wafer penetration 9.7 According to | 60?94&2,
DS
Pndumatic resistance 9.8 According t Cc6 94-
(for|unfilled pressurised DS thod
cables) (\
Special installation A
confitions
(selection from the N
follgwing as suitable) /
- agolian vibration 9.10.1 ccording /@C 60974-1-2,
N/ ~\[D Method E19
- shot gun resistance QN.Z cording IEC 60794-1-2,
f 'os Method E13

4.4.2 bsts
NOTE

These rors or
calibrat to this
considg gtion or
0,05 dH

Any megasured_‘walue- within this range, either positive or negative, shall be considered as “no chgnge in
attenugtion”¢ The requirement for these parameters is indicated as “No change (< 0,05 dB or < 0,05 dB/km)”

By agrgemeént 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 excess of 0,15 dB is accepted.
For environmental tests, no deviation in excess of 0,10 dB/km is accepted.

4.4.2.1 Tensile performance

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

a) Family requirements

Under long term tensile load (7)) the fibre strain shall not exceed 20 % of the fibre proof strain
and there shall be no change in attenuation during the test. Under short term tensile load (Ty)

the fibre strain shall not exceed 60 % of the fibre proof strain and the attenuation change
during test shall be measured and recorded. For aerial cables, the long term tensile load may
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be = to the short term tensile load. Other criteria may be agreed between the customer and
the supplier.

Depending on application and cable construction and agreement between customer and
supplier, a maximum tensile force less than the calculation, for example 2 700 N, may be
allowed.

Where Ty 29,8 xaxm

with m: weight of 1 km of cable,

typical value of a: 1 for direct burial or blowing in duct,
1,5 for pulling in duct.

Maximum long term tensile load shall be 30 % of short term tensile {oad.

Undern visual examination without magnification, there shall be \no dama or to
the cable elements.

b) Test conditions

For Fi
Cable ement
accuracy and end effects, shorter lengtr tomer

and tHe supplier.

Fibre

ength:

Tensil Other
tions.

Diams meter

4.4.2.

This to in

Table

a) FTmin requirements

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

b) Test condition.

For Figure 8 construction cables, the tests shall be carried out with the suspension strand
included and the direction of bend shall be that of the preferential bend direction of the cable.

4.4.2.3 Repeated bending

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

a) Family requirements
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Under visual examination without magnification, there shall be no damage to the sheath and

to the

cable elements.

b) Test conditions

Bending radius:

Load:

20 4.

adequate to assure uniform contact with the mandrel.

For Figure 8 construction cables, the suspension strand may be removed prior to testing.

Numb

Durati

er of cycles: 25 or different number of cycles may be applied cordancs
particular user conditions.
on of cycle: approximately 2 s.
4.4.2.4 Impact
subclause identifies family requirements and te e referred

This
Table

a) Family requirements

Undern
the ¢
mech

The r¢sidual increase in @

test. A
the cu

b) Test conditi(@

For Fi
Strikin

Impag

300 mm.

Armoy

11.

nical damage.

stomer and supp

red‘eable:

no damage to the sheath
the sheath is not cons

all be carried out without the suspension strand.
m or 300 mm.

ing surface radius of 10 mm or 10 J with striking surface rag

10 J with striking surface radius of 10 mm or 20 J to 30

e with

to in

or to

dered

r the
ween

ius of

J with

striking surface radius of 300 mm depending on particula

user

Number of impacts:

4.4.2.5 Torsion

conditions.

one in 3 different places spaced not less than 500 mm apart.

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

Table

a) Family requirements

11.

Under visual examination without magnification, there shall be no damage to the sheath or to
the cable elements.
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The variation in attenuation for each fibre shall be < 0,10 dB at 1 550 nm during and after the
test. For 1 625 nm applications, performance criteria shall be mutually agreed upon between
the customer and supplier.

There shall be no permanent change in attenuation after the test.
b) Test conditions
Length under test: <2,0m.

For Figurs

Numbgr of turns: one half turn (through 180 °C) over the length of 2 hl.direqdtion.

Numbgr of cycles: 5.

4.4.2.6 Bend

This $ubclause identifies family requirements and te are referred| to in

Table|11.
a) Family requirements

The vhpriation in attenuation for each fib 3 er the
test. H i ween
the customer and supplier.

There|shall be no permant
If test[ng at —30 °i is re
b) Test condition

Diams

For c4
toav

metallic rod and/or metallic armouring, bending shall be ljmited

Numb

Number of cycles: 3.

4.4.2.7 Crush

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

a) Family requirements

Under long term load, there shall be no change in attenuation at 1 550 nm during the test and
under short term load, there shall be no change in attenuation at 1 550 nm after the test. For
1 625nm applications, performance criteria shall be mutually agreed upon between the
customer and supplier. The short term load shall be > the long term load.
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Under visual examination, there shall be no damage to the sheath or to the cable elements.

The imprint of the plate or mandrel on the sheath is not considered mechanical damage.

b) Test conditions

For Figure 8 construction cables, the test shall be carried out without the suspension strand.

It is optional to test either mandrel/plate and plate/plate test. Short and long term tests may

be conducted separately.

Plate/plate crush test

— Short term test:
— unarmoured = 1,5 kN;
— armoured = 2,2 kN.

Crush|for 1 min, after release of load, no change in attenuation

— Long term test:
— unarmoured = 0,75 kN;

— armoured = 1,1kN.
Crush[for 10 min, during load, no change

Mandrel/plate: 25 mm mandrel if u
— Short term test
— unarmoured = 1,5 kN;

— armoured

Crush attenuation (< 0,05 dB)

Crush i ing.loa Q change in attenuation during load (< 0,05 dB)

4.4.2.

This lifies family requirements and test conditions that are referred

Table

a) Family regl lirements

to in

During the last cycle, there shall be no change in attenuation =10 °C to -20 °C or +30 °C to
+60 °C. at 1 550nm. For 1 625 nm applications, performance criteria shall be mutually agreed
upon between the customer and supplier. On completion of the test there shall be no change

in attenuation.

b) Definitions

Definition of a cycle: Tg, to Tpo

Definition of the last cycle: Ty, Taq, Tg1, ITgo With a final measurement at room temperature.

3) Test conditions
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Sample length: finished cable length of at least 1 000 m.

High temperature, Tg,: +60 °C to +70 °C, depending on customer requirements.

High temperature, Tg4: +30 °C to +60 °C, depending on customer requirements.

Low temperature, Thq: -10 °C to -20 °C, depending on customer requirements.

Low temperature, Thp,: Tpqto —40 °C or -45 °C, depending on customer requirements.
Rate ¢f heating and: sufficiently sTow that the effect of changing the cooling temperature

does not cause temperature shock.

14 temperature cycling test dwell time fc peratdre is
reached.

Numbgr of cycles: 2, but additional cycles may
particular customer requirements

5

with
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Annex A
(normative)

Family specification for self-supporting
aerial telecommunication cables

A.1 Blank detail specification

A.1.1 Cable description

(1) | Prepared by (2) Documen No
Issue :
Date
3) | Available from (4) Generic specification IEC 60794 \>
Sectional specification :
(5) | Additional references : \/

(7) | Cable construction :

(6) | Cable description : \\ \ >
Y

VA

Optical fibres K\\)/

AN
Ranlge of fibre count < (\\ 6 ( \) 3\/
Modularity X \/

Confstruction Additional remarks
- PBingle coloured fibre
- Tube - filled

- Tube — unfilled

- PBlotted core — filled
- Plotted core — unfilled
- Tight secondary coat
- Ribbonin slo ore
- Ribbonin tub
- Tube in tube

- Core fillin
- Core fillip
Laytup

- PBtrahding

Inslated.copper conductors
Inngr sheath
Peripheral strength member

- Metallic
- Non-metallic

Moisture barrier

- Single coated aluminium tape
- Double coated aluminium tape
- Double coated steel tape

- Hermetic barrier (metal tube)

Outer sheath

Additional armouring
- Non-metallic armouring
- Metallic armouring

Additional outer sheath

Figure 8 construction
- Metallic suspension strand
- Non-metallic suspension strand
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Circular self-supporting construction

Marking identification
- Customer requirement
- ldentification of supplier

(8) Application information :

Application

Maximum outer diameter (d) mm
Longtermtensite foad (7o) N
Instgllation load (7w)

Minjmum bending radius for no load bending d
Minjmum bending radius for rated load bending mXor n
Instpllation and operating conditions (see 4.3)

Ten]perature range :

- [ransport and storage °C

- |nstallation (see 4.4.2.8) °C

- Pperation °C
Manufacturing cable length

- [ypical m

- Nominal/toleranc -0+1 %
Instpllation attributes

- JFwisting (for Figures8-e 1 turn per ...m cable
- Nominal spa m

- Maximum=span m

- Nominhal installation sag : m

- lce loading : N/m

- Wind loading : N/m

- Combination of ice and wind loading : N/m
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