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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 4-20: Sectional specification — Aerial optical cables along
electrical power lines — Family specification for ADSS
(all dielectric self-supported) optical cables

FOREWORD

1) [The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC "is~to pron
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter teferred to as '
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National'Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental
hon-governmental organizations liaising with the IEC also participate in this_preparation. IEC collabor
Closely with the International Organization for Standardization (ISO) in accordancCe with conditions determ
by agreement between the two organizations.

2) [The formal decisions or agreements of IEC on technical matters express,.as-nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical \committee has representation fromj
nterested IEC National Committees.

3) JEC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible”for the way in which they are used or for
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in ‘their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding,national or regional publication shall be clearly indicate
he latter.

5) JEC itself does not provide any attestation. ofi conformity. Independent certification bodies provide confor
pssessment services and, in some areas,access to IEC marks of conformity. IEC is not responsible for
Services carried out by independent certification bodies.

6) (All users should ensure that they have-the latest edition of this publication.

7) No liability shall attach to IEC.or its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature.whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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8) [Attention is drawn~to-the Normative references cited in this publication. Use of the referenced publications is

ndispensable far the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
patent rights\IEC shall not be held responsible for identifying any or all such patent rights.

t of

Th

s@edline version of the official IEC Standard allows the user to identify the chan

has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60794-4-20 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 2012 and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) this document has been streamlined by cross-referencing |IEC 60794-1-1,
[EC 60794-4 (all parts) and IEC 60794-1-2;

b) |reference to the MICE table has been deleted;
c) [the example of test method for particular environment in Annex C has been deleted;

The text of this International Standard is based on the following documents:

FDIS Report on voting
86A/1867/FDIS 86A/1876/RVD

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

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

A ljst of all the parts in the IEC 60794 series, published under the general title Optical fipre
cables, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stapility date indicated on the IEC website under "http://webstore.iec.ch" in the data relateq to
the specific document. At this date, th€;document will be
e |reconfirmed,

e |withdrawn,

e |replaced by a revised edition, or

e |amended.

IMPORTANT,~ The 'colour inside’' logo on the cover page of this publication indicates
thgt it <contains colours which are considered to be useful for the corrdct
ungerstanding of its contents. Users should therefore print this document using| a
colourprinter.
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1

OPTICAL FIBRE CABLES -

Part 4-20: Sectional specification — Aerial optical cables along
electrical power lines — Family specification for ADSS
(all dielectric self-supported) optical cables

Scope

This part of IEC 60794-4, which is a family specification, covers optical telecommynication
calples, commonly with single-mode fibres'-te—be used primarily in overhead,power lines
applications. The cables-may can also be used in other overhead utility networks, such as|for
tel¢phony or TV services. Requirements of the sectional specification IEC 60794-4 for aefial

op

Th
ins

ical cables along electrical power lines are applicable to cables covered by’this document.

s document covers the construction, mechanical, electrical, and‘ optical performanice,
fallation guidelines, acceptance criteria, test requirements, environmental consideratiogns,

anT accessories compatibility for an all dielectric, self-supporting fibre optic (ADSS) cable.
S

This document provides construction and performance requifements that ensure, within fhe
guidelines of this document, that the required mechanicalceapabilities integrity of the calple
Components maintenance—of-optica ibre-intearitv—anéd-optica =Ya¥Saall ion are-pbroped as
well as optical fibre mechanical reliability and transmissiohn parameters are maintained.

The ADSS cable consists of single mode optical\fibres contained in one or more proteciive
dieJectric fibre optic units surrounded by or attached to suitable dielectric strength membgrs
and sheaths. The cable does not contain metallic components. An ADSS cable is designeq to
mejet the optical and mechanical requirements under different-types—of installation, operafing
and environmental conditions and loadings; as described in Annex B.

This document excludes any "lashed" or "wrapped" OPAC cables included in IEC 60794-4.
Figure 8 aerial cables are also exgluded; they are specified in [IEC 60794-3-20.
Cables-intendedfor-instalfation-in—conformity-with1SO G 24702 and related andardas na
require—the—specification—of —additionalte o—ensure—thei yitability—in—the—applicable
e_n;' ..... 3“‘3 alV Ne-mae ..- ..3- : ..' ana .-.....3-- 3...3.:.
HVHE assification—~These te are-outside-of the scopeo© C-60794 cable-specificatigns;
and—VHG iteria~are—not-part-of the requiremen o C-60794 specification re—VHIG
ests may be -the ‘same as. similar to. o ubstantialhv_differen om, the te equired|by
IEAQ 80704 cneifications Cahlae manufaectured ner IEC 80704 cnecifications mav or mav ihot
=Yy YU T YT /A uiodtiviio.odiTooTdiTdidoturbu Py o U v opoioativitoimdy v dy ot
2 [ Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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.

1

In some particular situations in the electrical industry, short overhead links can be also designed with

multimode fibres.
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IEC 60793-2, Optical fibres — Part 2: Product specifications — General

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

cla

S B single-mode fibres

IE(

HEQ
prd

IE(

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

60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specifiéation — Basic opt

cable test procedures — Mechanical test methods

IE(
tes

=4
tes

IE(
alo

cal

60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical capble

t procedures — Environmental test methods

50794-1-23_Optical fi ol 5 23: G : ot Basi ool cabl

t procedures—Cable-element-test-methods

[ 60794-4, Optical fibre cables — Part 4: Sectional Specification — Aerial optical cah
hg electrical power lines

les

1S(

3

Fo
IE(

1S(

D 9001, Quality management systemis — Requirements

Terms, definitions and abbreviated terms

the purposes of this- document, the terms, definitions and abbreviated terms given i

[ 60794-1-1 and JE€*60794-4as-well-as-thefollowing; apply.

D and IEC maintain terminological databases for use in standardization at the follow

addlresses:

IECElectropedia: available at http://www.electropedia.org/

ISO/Online browsing platform: available at http://www.iso.org/obp

ing
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in-accordance with IEC 60793-1-48
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Cable protection elements

6.2

In addition to the optical unit, the cable construction may consist of the following.

a) The outer sheath shall be a weather-resistant type material. In certain conditions, it shall

be necessary to consider the use of a tracking-resistant sheath.
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An ADSS cable shall contain self-supported systems that are integral to the cable. The
purpose of the support system is to ensure that the cable meets the optical requirements
under specified installation conditions, temperatures, and environmental loading for its
whole operating design life. - z : -
soeloos

The basic annular construction may have strength yarns (e.g. aramid yarns) or other
dielectric strands or-a—channeled dielectric rods as a support structure.-thaddition—other
cable-elements,such-as-central-members,—may-be-load-bearing- A single central dielectric

shaft, channelled to accommodate the optical elements, is also accepted.

The cable shall be designed such that fibre strain does not exceed the limit allowed by, the
cable manufacturer under design ten5|on limits of the cable (MAT). Maximum allowaple

E In some countries, a special requirement, of shotgun resistance can be specified for aerial cables. AIPSS
es covered by this document are not designed for such a condition. Cables with reinforced textile protedtion
d still meet the dielectric condition, but the'ihcrease in diameter and weight would make necessary a signifigant
ancement of the tensile performance of the cable.

Main requirements for.installation and operating conditions
prating conditions ate particularly important for ADSS cables.

ftallation and operating conditions shall be agreed between the customer and the suppljer.
the ADSS eable, a detailed study of the field conditions and-an-impertantameunt a cerfain
| of techhical support by the supplier or third-party expert should precede the agreemgnt.
nex B provides a general view of such considerations.

b {yppe of fittings and hardware used to attach the ADSS to the structures shaII be appro ed

be

eemnm the customer andthe supptier. T heir compatibitity— —te

9-H—and-thesupplier—or-the—customerfittings—spescification shall be verified in accordance

wit

8

h 9.15 and the fittings product specification.

Cable design considerations

Table 1 is a summary of cable characteristics which may be of importance as specifications to
both the customer and the supplier. Table 2 includes optional engineering parameters
relevant for the design and installation of the overhead line with an ADSS cable. Other
characteristics may be mutually agreed upon by both the customer and the supplier. A
complete blank specification is shown in Annex D.
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Table 1 — Cable design characteristics

Ref. Characteristics Units
4 Number and type of fibres NA
- Modularity of cable core {fibrespertube} NA
6 Detailed description of cable-design construction NA
- Overall cable diameter mm

Cable weight kg/km

92 MAFmeximtmeatowabte-tension) N
-10 Allowable temperature for storage, installation and operation °C

9.3 Minimum bending diameter during installation mm

9.4 Minimum bending-radius diameter installed mm

Table 2 — Optional parameters (if required by customer)
Ref. Characteristics Units
9.13 MIT, maximum installation (or sagging) load kN
- Modulus of elasticity MPa
- Coefficient of thermal expansion 106/°C
9.2 Fibre strain at MAT load %
Annex B Zero strain margin kN
9.9 Creep behaviour mm
Maximum-Sag-at-MOT-and-MAT m
Environmental loading conditions —'Reference to local or regional installation NA
code
Recommended span and sag.nder MAT limit m/%
C.3 Maximum ADSS cable space potential exposure (generally specified for a low- kV
pollution environment umess specified otherwise by the customer)
9 [ Cable tests
9.1 General

In mechanical tests, the general optical criteria is no change in attenuation, as described in
IEC 60794-1-1 and IEC 60794-4.
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The number of fibres tested shall be representative of the cable design according to fibre

sampling indicated IEC 60794

In some environmental and installation tests, some increase is accepted. These are the
and the supplier.

sheave test, the aeolian vibration test and the galloping test.

1. Different sampling can be agreed between the customer
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The tests applicable for aerial cables are listed below. The minimum acceptance criteria for

the different designs of cables shall be indicated in the product specification.
Fests-made-on-samplesof completed-cable,or components-taken-from-a completed-cablg

Tedts made on samnles of completed cabhlelor combonents taken from a3 comnleted cabl

veldifv _that the finicshed nroduct meets.the desian snecifications

LA Ll 2

Eallure of 3 tect csnecimen to complvy with anv one of the reauirements of thic standard shall

oo T O a4 tCoO T OP T oM O CURIPTy Wit oty OOt o T CqunCimCito O o oStanuara—oirart

constitute arounds for reiectinn- of the

Eallure ofS\a=test snecimen-to-complvywith anv one - of the reauirements of this standard -shall
e Qiod=te St-SpecHnento-compry—-whn—ahy-ohe-ortnefregqiirememsSotHSStanaara——Sihan

COMottotC—grountaos

constitiite™ arounds for reiection of the

CONo et —grouras

Tensile performance

9.2

General

9.21
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Th¢ U i Wi -T=2°T, . i st,
thel cables shall meet the specified MAT value. Q
3
9.2.2 Family requirement '\Cb
Log@ded with MAT, no change in attenuation at 1 550 nm shall be measured the strain in
the fibre shall be < 0.2 % for 0,69 GPa proof-tested fibres. Other val can be agre¢ed
between the customer and the supplier. W
4
NOTE Strain limit values for fibres with different proof test values are under stud)y\cb
9.2.3 Test conditions Q)Q
e |Test set in a straight path in accordance with Figure 1 C 60794-1-21:2015 (no drums
or pulleys allowed). &\
e |The cable shall be terminated with adequate dead{en? fittings.
e |Sample length of 25 m minimum. Q
o |MAT is sustained for 1 h. \§\

The fibres shall be loop-back spliced %ﬂbat a minimum of 100 m of fibre are under test
b\

ry ry aall L £ u | l ol £ HIH L 4+l £ 0 ImY 2l
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The cable shall be tested in accordance with method E18B of IEC 60794-1-21.

M

No

9.3[(2 Family requirement
a

imum permanent increase in attenuation: 0,10 dB at 1 550 nm.
physical damage in cable elements.

.3 Test conditions

[ Procedure-3-o0-r4-of-E18-of- HEC-60794-1-2

Method E18B of IEC 60794-1-21, procedure 1 or 2.

Tension level applied during test: maximum stringing load (orMIT).
Length of the cable: 9 m minimum. Length bent under tefisjon: 2 m.

The cable should be terminated with the recommended-dead-end fittings.

The fibres shall be loop-back spliced so that a minjfinum of 100 m of fibre are under test

Diameter (D) of roller/cylinders—< > manufacturer’s minimum bend diameter (approximately

< > 40 times cable outside diameter is recommended).
Bending angle: 45° £15°.
Moving speed: 1 m/s < speed < 10 m/s.

Number of complete moving cycles: 20.

9.4.

Th
E6

9.j Repeated bending
1

General

p cable shall be tested in accordance with the method specified in IEC 60794-1-21, Method

9.

Unfer visual examination without magnification, there shall be no damage to the sheath

cable elements. There shall be no change in attenuation—inrerease—greater—to—0;05-dB]

1

.2 Family-requirements

50.nm after the completion of the test.

9.4.3 Test conditions

Bending radius: 20 d.

Number of cycles: 25.

0 . ‘ iy . Iy 2
Particular conditions may be agreed between-manufacturer the customer and the supplier.

or
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9.5 Impact
9.5.1 General

The cable construction shall be tested in accordance with the method specified in
IEC 60794-1-21, method E4,—wi ' anuati

9.5.2 Family requirements

Under visual examination without magnification, there shall be no damage to the sheath or to
theg cable elements. The imprint of the striking surface on the sheath is not considefed
mechanical damage.

There shall be no change in attenuation at 1 550 nm.

9.5.3 Test conditions

e |Striking surface radius:-40-mm-or 300 mm.

o |Impact energy: 10 J-with-striking—surface—radius—of-300-mm-or-3J-with-surfaceradiug-of
10—

¢ |Number of impacts: three, each in a different place spaced not less than 500 mm apart.

NOTE these values are for general purpose use. Particalds requirement could be included in progluct
spegification.

9.6 Crush
9.6.1 General

The cable shall be tested in accordance with IEC 60794-1-21, method E3, without physical
damage or change in attenuation-inerease-greaterthan0,05-dB.

9.6.2 Test requirements

Unfer visual examination,~there shall be no damage to the sheath or to the cable elements.
The imprint of the platezor mandrel on the sheath is not considered mechanical damage.

o—tFamily-reguirements

Lomg term > A0 min.-Attenuation-inerease<0;06-dB; No change in attenuation (prior to relegse
of load)

Shortterm > 1 min.-Atteruation-inerease<0;05-dB; No change in attenuation (after test)

9.6.3 Test conditions

e Load (plate/plate): 2,2 kN for short-term load, 1,1 kN for long-term load.

e Duration of load: 1 min of short-term load, followed by 10 min of long-term load.
e Number of tests: 3.

e Spacing between test places: 500 mm.

NOTE These values are for general purpose use. Particular requirements can be included in a product
specification.
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9.7
9.7

Torsion

A General

The cable shall be tested in accordance with IEC 60794-1-21, method E7.

9.7

Un
the

No

.2 Test requirements

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

change on attenuation after the test at 1 550 nm.

9.8

Un
the
0,1

9.8

Aeolian vibration test
.1 General

resistance of the cable to aeolian vibration shall be tested in accordance With
hod E19 of IEC 60794-1-21.

.2 Family requirements

Her visual examination without magnification, there shall be no damage to the sheath of to
cable elements. The‘variation on attenuation after the test shall be no greater than
0 dB at 1 550 nm.

3 Test conditions

The cable should be terminated with the recommended dead-end and suspension fittings.

9.8

4 Parameters to be reported

Length of spans.

Length of cable and fibres tested.

Vibration mode/characteristics maintained during the test.
Characteristics of measuring equipment.

Ambient temperature and humidity during the test.

Mass/unit length and diameter of the cable.
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9.9 Low frequency vibration test (galloping test)
9.9.1 General

The resistance of the cable to low frequency vibration-will shall be tested in accordance with
IEC 60794-1-21, method E26-as-soon-as-this-test-method-will-be-available4. This test applies
for ADSS cables to be installed in areas where ice build-up and/or strong winds are
envisaged.

9.9.2 Family requirements

&
Pefmanent or temporary increase in attenuation at 1 550 nm shall be < 0,10 dB. (b
N
The sheath shall have no cracks or splits. (19
>
9.9.3 Test conditions W

333

=T 53

Fho  te enath e hetween dead-end emblie of the on hre sh Hé
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Th

9.1
9.1
Th

0 Temperature cycling
0.1 General

b cable shall be tested in accordance with the method spgcified in IEC 60794-1-

b final optical measurement shall be taken at least 2 h after the completion of the vibra}]ion
tesft. A section of cable from the location of the hardware support shall be loaded to the
MAT, and the attenuation shall comply with-4-2-4 9.2.1.

P2,

method F1, one-cycle procedure with the temperature limits, ip-accordance with operafion

lim

specified.

9.1

Fo

Fo
cyd

me

9.1

ts in the product specification, or combined test procedure if different storage limits

0.2 Family requirements

Tpo and Tg,, the change in attenuation coefficient shall be < 0,15 dB/km during the |
le from the reference room temperature measurement.

asurement shall be madejin the 1 550 nm region.

0.3 Test condjtions

Sample lengthi finished cable length of at least 500 m.

High temperature, Ty for one-cycle procedure (Tg4 for combined test): +60 °C.
High temperature, Tg,: +70 °C (only for combined test).

Low.temperature, T, for one-cycle procedure (Tx4 for combined test): =20 °C.

completion of the test; there shall be no change in attenuation—({<0;:05-dB/km}. T

Are

Tp and Tg (Tpq and Tg4 in combined test),(there shall be no change in attenuation
{(<d;05-dB/km) from the reference room temperature measurement when measured in
1 §50 nm region or at the operational wavelength when specified by the user. T, and
temperature levels are only required during-the last cycle.

the
(B4

ast

he

| ow temnaratire - =40 °C (onh/ for combined test)
=WLEHRPe 1+ oy -GompHHea+e8stH-

9.1

T
re e HS—po

Rate of heating: sufficiently slow so that the effect of changing the temperature does
cause temperature shock or 40 °C/h if not specified.

t1: enough time to get temperature stability in the sample.

not

Number of cycles: 2. Additional cycles may be required depending on user requirements.

Temperature values may vary depending on user requirements.

1 Water penetration

The cable shall be tested in accordance with IEC 60794-1-22, method F5B for jelly filled
cables or F5C for all-dry cables.
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No water shall be detected at the unsealed end of the sample during and at the end of the
test.

9.12 Weatheringresistance Cable UV resistance

The outer sheath shall be made of UV-stabilized weather-resistant material in accordance

with |[EC 60794-1-22, method F14.-la—certainconditions-it-shall-be-necessary-to-consider-the
use—ef—a—tmelemg—#e&rsfeam-sheaﬁq—

Further requirements are under consideration.

9.13 Tracking and erosion resistance test

Diglectric cables installed on power lines are exposed to electrical fields. The m@agnitudg of
thig field space potential exposure depends on the line voltage, tower design, condugtor
configuration, and installation location for the ADSS. Together with specific ,environmental
conditions, especially desert or highly polluted areas close to the sea;\this can lead| to
electrical degradation (e.g. dry-band arcing), which can cause severe \damage to the oyter
cable sheath and finally can cause a total cable failure. The sensitivity to electrical
degradation depends on a combination of the space potential, the'-cable, environment, and
she¢ath material used. In areas with higher space potentials or poor ‘environmental conditions,
tragk resistant sheath materials may be essential to alleviate the(isk to product life.

Experience has shown that the formerly used > 12 kV¢spdace potential transition point |for
usipg track resistant sheath materials may be too high depending on the environmental
conditions. Under certain environmental conditions-ds mentioned above, tracking-resistant
shegaths may be needed with space potentials dowh to 4 kV. Even with tracking-resistant
sheath materials, special consideration about the feasibility of ADSS applications is requifed
for|levels higher than 20 kV.

Trdcking-resistant sheath materials shall be used in the following field conditions:

a) | power lines with an operation voltage of 150 kV or higher;
b) | power lines producing spacexpotential of 4 kV or higher in salty or polluted areas.

If the ADSS cable is to be «used in telecommunication poles or low-voltage distribution lines,
tragk-resistant requirements)can be waived.

Fhtee Two current ©ptions for evaluating the quality of track-resistant sheath materials pre
given in Annex C-gsfoHews-:

1) | salt fog miethod: evaluates cable in a wet condition (continuous salt water spray);

2\ : e i it Lord

32) alternating wet dry cycles with different current levels to reflect different degrees| of
resistivity resulting from varying degrees of regional environmental conditions.

Other test conditions may be needed to evaluate ADSS tracking resistance for specific
environments.

9.14 Creep-behaviour

There is no pass/fail criterion for creep. This parameter is an engineering guidance to the
behaviour of the cable during its working life. The cable creep behaviour should be
determined using a test method agreed between the customer and the supplier. Suitable tests
are IEC 60794-1-21, method E32 or found in IEC 61395.
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5 Fitting compatibility

The type of fittings shall be approved between the customer and the supplier, and their
compatibility-has-te shall be verified as follows.

Dead-end fittings shall be used during the MAT test (9.2), with a maximum of 3 mm of
displacement between the fitting and the cable during and after the test.—{(Under

consideration) There should be no change in attenuation.
A cable sample with dead-end fittings shall stand 24 h at a temperature of 60 °C + 2

°C

and controlled RH of 85 % + 5%, under-MAT MIT Ioad W|th a maximum dlsplacement of 3

L1] ! s

T UULVVCCII Cdbll IIlLIIIH dllu deIU \NALA A vvnqlu\,luuvn , IIICIC bIIUUIU UC LAY blldlly

attenuation.

Suspension fitting shall be used during vibration tests (9.8 and 9.9) with no damage to
cable during the test. There should be no change in attenuation. Vibration dampers
also be qualified during this test.

Following the completed testing, the hardware fittings shall be removedyand the cab
outer sheath inspected. There shall be no splits or tears in the-ether Quter sheath.

in

the
an

e's

to
is

Safnple for verification of the temperature and humidity conditionsshall be long enough
acgept a dead-end fixture and a connection length at both/‘ends; at least 10 m
regqommended. The complete setup should be exposed at thewihdicated temperature gnd
humidity

NOTE The use of vibration dampers is not compulsory but is an installation option.

&

£ 38

Ontical fihremttanuation coefficient at 1 550 nm or other sareed onerational wavelenat
opHCarHBFE GtteRdatioR-coeHcieRtat——ov -6 otmeragreea-operaticharWwavee gt
Maximal"allowed tansion AT durina—nroduect aualification——or reauslifieation—orlas
i geaHowea—teRsStoR—wvi Gt g—proaudct—qguaHHcaton—or—frequaiHcatdoR,—o03asS
Maximal operational tension-MOT durin roduct aualification—or-reaualification—orlas
VX O peatHoRat—teRSIoR—vViro+ GHH Foguct—qguaHHGcatHoR—or—+equaHHcatonR—oHasS
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10 Quality assurance

It ip the responsibility of the manufacturer to establish quality assurance by quality confrol
prdcedures which ensure that the product meets the requirements of this document. \When fhe
pullchaser wishes to specify acceptance tests to other quality procedures, it is essénqtial that

anlagreement is reached between the customer and the supplier at the time of ordeting.

The supplier shall establish, introduce and maintain a quality managemeént system
acgordance with 1ISO 9001 or equivalent.

Anpex A provides recommendations for packaging and marking.



https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

- 24 - IEC 60794-4-20:2018 RLV © IEC 2018

Annex A
(informative)

Packaging and marking

The cable should be tightly and uniformly wound onto reel(s) in layers. Reel lengths may be
either standard length or specified length. Standard lengths are reel lengths normally provided
by a supplier. This length will be defined by the supplier. Specified lengths are reel lengths

that are specified by the customer. A tolerance of +2,0 % should be maintained for specified
lengths—and-standard Inngfhc

Rekgls-should may be either wooden non-returnable or steel returnable type. Unless@pecified

ot

erwise by the customer, the supplier will determine the size and type reel that

withstand normal shipping, handling, storage and stringing operations without damage to
cable.

Th

e reel and inside flanges-should shall be manufactured in a mannerythat damage will

ocgur to the cable during shipping, handling, storage and stringing.

Th

Re
on

Ea

b cable should be adequately protected against mechanical damage and solar heating.

two opposite locations.

ch reel should be tagged with a shipping tag.)Tags should be weather-resistant.

esgential information, such as the supplier’'s name, cable size and number of fibres, or

nu

Wwill
the

not

el numbers should be identified in a clear and legible manner on the outside of each flange

All
Her

ber, reel number, cable number, cable lengths, and gross, tare, and net weight shojuld
appear legibly on the tags. The tags should clearly indicate—the—type—of cable in
degcription.

the

The cable ends should be securely fastened to prevent the cable from becoming loose during
shipment. The inner end of the cable-should shall be accessible for connection to opt

m

suring equipment. This length’of cable-sheould shall be securely fastened and protec

duting shipment.

A deal should be applied to each end of the cable to prevent the entrance of moisture into

op

Ea

ical fibres or the eseape of filling compound during shipment and storage.

ch reel should be marked on the outside flange to indicate the direction the reel should

rolled duringsshipment in order to prevent loosening of the cable on the reel.

cal
ted

the

be



https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

IEC 60794-4-20:2018 RLV © IEC 2018 - 25—

Annex B
(informative)

Installation considerations for ADSS cables

In most cases, for underground application cables, the maximum mechanical stress (due to

ten
its

sion, torsion, compression, etc.) occurs during the installation process. During the rest of
operative life, the cable, if properly installed, will suffer stress eventually or just a residual

permanent value.

On
ten
cof

In
onl
ne

that information select or design the cable.

Th
reg
cof

the contrary, aerial cables will be during the working life permanently under the installa:i:on
sion and can be periodically subjected to higher tensions due to variable environmental
ditions.

perial applications, in order to guarantee a long working life for the cable,-it/is not enodigh
y to perform a careful installation procedure and test the fibres at the end of the job. If is
essary to know the environmental conditions and weather cycles in the"location and frlom

b combination of all these parameters in a field condition\define the tensile strength
uired in the cable, and a detailed engineering study /s “Carried out that takes into
sideration several parameters affecting the required strength of the cable, span, shg,

temperature, wind speed, ice formation, which are all cansidered for the design of an aefial

po

adequate.

1)

2)

3)

4)

ver line. Some additional considerations have to be made to ensure the selected cablg is

In conductor cables, the mechanical strength.is proportional to cable size, which is par} of
the electrical design of the line. Therefare}'the physical design of the link necessalily
takes into account the cable mechanical resistance. As the ADSS has no electrfcal
function and it is frequently installedin existing power lines, its mechanical analysig is
independent and the lack of information could lead to an over-design or under-design of
the cable.

The reference parameter in metallic cables is the breaking load. Under critical conditions,
the cable can be under shart-term stress close to that limit without intrinsic damage. Ip a
similar situation for an ADSS, the fibres could be broken. Since it is not the integrity of the
cable but fibres the first)concern in a telecommunication link, breaking strength is not the
selected parameter to specify an ADSS cable. In order to protect fibre integrity, the
reference should-be the-maximal-aHewedtoad maximum allowed tension (MAT).

Breaking load(isynot a parameter in the optical/mechanical performance of an ADSS cable.
In some cauniries, the breaking strength of aerial cables is a regulation as an installaion
requirement:

The MAT is the key specification values for cable performance; it-shal should be matched
with the critical stress situations (wind, heavy ice, temperature) that, although pot
ffequent, are expected to be present in the area.

5)

7)

The elasticity module and the coefficient of linear expansion—and-creep—behaviour are
engineering data. These values should be provided by the manufacturer to be used for
tension/sag calculations, if requested by customer, or sag/tension tables should be
provided.

Maximum installation tension (MIT) is a recommended value to be considered in the
sagging process in order to avoid exceeding MAT when the expected wind and/or ice
arise. It can also serve as limit load while stringing the cable along the power line. To
prevent permanent strain in the fibres, it is advisable that MIT is lower to the zero strain
margin value.

Maximum span distance, minimum or maximum sag can be recommended for particular
installation cases only after the detailed engineering study (see Figure B.1).
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8) The placement of the ADSS cable relative to the power conductor and its associated
voltage affects the space potential the ADSS cable is exposed to. Compatibility with this
space potential-shall should be considered.

9) When transmission lines are being deployed, it is important that the customer provide
details on the ADSS cable and power line conductor configuration along with applicable
pollution considerations so the ADSS cables' space potential exposure can be
determined.

For information on necessary installation procedures and safety issues for personnel and
equipment when installing or maintaining ADSS cables on overhead power lines, see

IEGTR62263-

450 m

Figure B.1 - mple of different span lengths allowed for the same cable,
C) depending on sag variation

O 3
D
((/C)



https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

IEC 60794-4-20:2018 RLV © IEC 2018 - 27 -

Annex C
(informative)

Electrical test (tracking)

method for its evaluation.-Hewever—3-possibilities{options) Two options are described in
Anpex C.

Option-C4 C2 is a well-established way to control a sheath material referred to a.specificatipn.
It i$ very useful to the industry for material qualification, although it has no correlation to caple
be:l\eaviour in the field. The test method of option C3 establishes a means_gfytésting cablq to
different pollution levels at different space potentials, based on the pollutiorr model descrilped
in €.3.4.

OplionC2.i oo hod § , : _
Oplion C3 I It of e : tions.

C.2 Option-€C1 C2 — Sheath material qualification

C.21 Overview

The objective of this test is to demonstrate the resistance of the cable sheath to erosion and
tragking under combined electrical and ‘mechanical stresses, while exposed to humid (salt
fod) conditions.

C.2.2 Test arrangements

A length of cable-shall should"be taken from a production run and sealed at each end against
majisture ingress before bging supported horizontally inside a salt fog chamber between {wo
ang¢hor points. This will enable it to be tensioned mechanically to a level that represents the
valpe of operation cenditions for the cable. The earth termination shall be identical to that
prdposed by the supplier for use in service adjacent to a support tower and may consist, [for
example, of spiral-Wrap gripping wires together with any suitable mechanical or electrical
stress-relievingaccessories. This design of the high-voltage termination shall be at the
discretion ofithe supplier.

The gauge length between terminations-shal should be great enough to avoid flashovers flom
takjng.place during the salt fog test, and a length of 25 mm/kV is usually adequate. The
separation between electrode terminations should be 40 mm-atleast as minimum. The cable
should be tensioned with such means so that any creep of the cable material during the test
does not result in a major reduction in tension. At suitable intervals during the test, for
example every 100 h, the tension should be checked, and if it has changed-by more than
10 % of the initial value, it should be adjusted to fall within range again.

A conduction fog shall be produced within the chamber by the use of a suitable number of
atomizing nozzles similar to the design shown in Figure 18 of IEC 60060-1:2010-Bi—44. A
useful guide is to have one nozzle for each 2 m3 of chamber volume. The salt solution to the
nozzle shall be prepared dissolving 10,0 kg + 0,5 kg NaCl in 1 000 | of distilled and de-ionized
water. The droplet size should be in the range of 5 ym to 20 ym, and the flow rate of this
solution in the chamber should be 0,4 I/h = 0,1 I/h for each cubic metre of chamber volume.
This generally requires an injection of dry air at a pressure of 3,3 bar to the nozzles. The
nozzles shall be distributed evenly around the chamber to give a homogeneous fog density,



https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

- 28 - IEC 60794-4-20:2018 RLV © IEC 2018

and no jet should point directly at the cable. An aperture of no more than 80 cm?2 should be
provided on the chamber wall for the natural exhaust of air.

A power frequency test transformer shall be used with a minimum continuous rating of
250 mA RMS and a trip level set at 1 A RMS. There shall be a clearance of at least 300 mm
to earth in the vicinity of the cable.

C.23 Test procedure

After tensioning the cable to the-MOT MIT load, it shall be wiped with a cloth or paper towel

S04

Aft

homogeneity of electrodes separation a voltage level shall be applied on the evaluation cir

for
clg]

Fo
lev]
vol

Th

pufposes are permissible, each not exceeding 15 min. Intérruption periods, which typic

0C(¢

C.2

Aft

ma|
ap;tlication area nor on the cable fixation points for mechanical tension application.

Ked In water and then subjectied 1o the sall 10g.

er verifying the droplet size, the homogeneity of fog inside of chamber “and

the
cuit

a period of 1 000 h;—note—that IEEE-1222 uses 1000, —according—to-—the followling
o ceotion,
ADSS cables intended to be installed on tracking generator environments, owing to hji

e| induced voltage and/or owing to high concentration of contamination particles, the
fage should be set at 3,0 kV/cm of separation between electrodes.

gh
st

b salt water may not be recirculated. Several interruptions of the test for inspecfion

ur at 24 h intervals, do not count toward the test duration.

4 Requirements

|y

er completion of the test, from visual examination, there shall be no signs of intefnal
erial exposed to the external environment through the sheath neither on the voltage

b cable sheath shall show tracking’erosion no greater than 30 % of the original shegth
igkness. A transversal cut should™be made on the tested section of cable sheath in orde
ify the test compliance by measurement with a calibrated caliper.

to
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C.3 Option C3 — Pollution level and tracking resistance

C.31 OVerview

The¢ objective of this test method is to demonstrate the resistance of the cable sheath to
erdsion and tracking under different arc voltages and degrees of pollution resistance. Tlhis
tesft method uses a Thevenin equivalent circuit shown in Figure C.1 to represent'the effec] of

space potential in the presence of different pollution levels that affect the surface resistanice.
Vod represents the open circuit voltage across a dry band of wet pollution (n the absencq of
ard current (see C.3.4). Contamination levels are represented by R and C.in the circuit.-Mpre
Salb water Aluminium
spray foil
electrodes
R c
X1 X2 |
115V
AC @ w7 /
Ends of
cable sealed
| 50 Q
B IEC
Key
X1 autotransformer
X2 high-voltage transformer
Voo open circuibhvoltage
Igc short.Circuit current
R, d limiting impedance
Figure C.1 — Electric scheme for the test

C.3.2 Test setup

A 460-mm (18") long cable sample shall be prepared in accordance with Figure C.2a. The
cable ends are to be sealed. The foil shall be cut into 2 trapezoid shapes in accordance with
Figure C.2b and wrapped around the cable. The foil shall be separated by 100 mm (4") and
shall be placed near the centre of the sample.
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0°

IEC

Key

D

An
suf
is

The

Hiameter of the cable

a — Details of the sample b — Shape of electrodes

Figure C.2 — Foils of the electrodes

autotransformer X1 controls the primary voltage of the high voltage transformer X2. Ot

ariable up to 40 kV.

defined as the ratio of the open circuit voltage of a dry band arc (i.e." arc current extinguish

to
Th

Mu

to |,

To
is U
wa
ele

he short circuit current of the arc (current in pollution layer.just prior to the arc formatiqg
p 50-Q resistor serves as an AC milliampere meter.

Itiple samples are permitted provided each sample /has a dedicated RC network connec

oc-

produce a uniform conductive layer on the cable surface, a nozzle as shown in Figure
sed. The nozzle consists of a 50 mm x 127-mm stainless steel sheet with 3,6 mm diamg
er holes which are arranged in an arf@dy to uniformly spray the sample between
ctrodes. The cable sample is placed 10°cm below the nozzle.

Dimensions in millime

.--a---+-j—c---------Ba_»---%----%—--ffe---fé--
) 1 1 1 1

| 1
B B B,

her

ply designs are permissible provided the output voltage supplied to the-limiting impedance

limiting impedance is denoted by resistor R in series with capagitor C1. This impedancg is

ed)
n).

ted

C.3
ter
the

fres

B

#————v———i—#————r——fﬁr

! ! ! 1 1
12,7 12,7 12,7 12,7 <7127

0 teteotp te

B 1

12,7 !

12,7 !
<—><7 —>|<f

B S SR S
‘0----o-

12,7

1
L1271,

L

A

50,8

| 127

—p!

P —— I

Material: 0,8 mm thick stainless steel sheet.
All holes marked A are 3,6 mm in diameter (8 holes).
The water holes are marked B arranged in a 9 x 3 array.

Water holes marked B are 1,2 mm in diameter.

Figure C.3 — Nozzle

IEC
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A flow diagram of the pollution delivery system is shown in Figure C.4. Salt water is mixed in
a plastic tank or bucket that serves as a storage tank. The pump drives the water through the
control valve, filter, flow meter and the rain nozzle. After spraying, it is collected in a stainless
steel storage tank and flows back to the reservoir. The flow rate and water salinity are kept
constant during the test.

— Salinity: 1 % (wait 12 h after adding salt to allow the salt to completely dissolve). Check
the salinity every 24 h to assure a salinity of 1 % or greater.

— Flow rate: 2 I/min to 3 I/min.

Rain nazzle

Flow meter @ Direction
|:/ Metal tank

of flow
Flow control [:| with

valve sample

Drain
Filter <=3 return
Pump with
motor
——

Salt water
bucket IEC

Figure C.4 — Details for-the spraying

C.3.3 Test method

The appropriate Req, Cgq, and V. are ch@sen. R.q and Cgq are chosen to represent the
pollution level. V. is chosen to represent’the desired space potential, as shown in Table C

—_

Table C.1 - R4 and Cg, values for different pollution index values

Pollution Ohms/meter Category R, Ceq
index (PI)
5 106-000 Heavy 4,2 x10%Q 650 pF
5,3 200 000 Heavy 5,8 x 108 O 457 pF
5,7 500 000 Heavy 9,2 x 108 Q 290 pF
6 1 000 000 Medium 13,1 x 10° Q 200 pF
6y3 2 000 000 Medium 18,6 x 10° Q 145 pF
6,7 5 000 000 Medium 30,0 x 106 Q 90 pF
7 10 000 000 Light 42,0 x 108 0 65 pF

The ADSS sample is subjected to repeated cycles of salt spray and drying. The samples are
wetted for 2 min and allowed to dry for 13 min. During the drying period, arcing will appear on
the sample. The test is performed under normal room temperatures and humidity.

Dry band arcing shall not erode through the cable sheath prior to completing 300 cycles for
the appropriate pollution index for the region. Unless a pollution index (PI) for the region can
be determined, the customer may need to specify a low pollution index. The suppliers cable
shall be capable of completing 300 cycles at less than or equal to the customer’s specified
pollution index (PI).


https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

- 34 - IEC 60794-4-20:2018 RLV © IEC 2018

C.3.4 Overview of pollution model and electrical test

—+ Allowing the first lumped resistor
(connecting ¥, to the grounded tower) to be very large (e.g. 1014 Q) and repeating the
computation provides the value V.., which is the voltage across a dry band in the wet
pollution near the tower. I, from the previous computation, becomes the arc current when the
band flashes over.

Distributed element model

Dry band
arc gap

EC

Key

R Ppollution resistance in ohms perdistance (metres, feet, etc.)

Figure C.5 —Pollution-medel Distributed element model with dry band arc gap

The entire model/as”illustrated in Figure C.5, can be reduced to an electrical equivalent| by
dividing V. by %,.-A and B are the phase angles of each quantity. This is the basic circuit|for
thel arcing test.as shown in Figure C.6.
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Ce -
b pr (.l} Ve

IEC

, Ve (4) Vo (cos 4)+ jVog (sin 4) _ Rew— X
9 I,(B)  Iy(cos B)+jly(sinB) 9

1
Ceqz—X w=21f f=60Hz

Figure C.6 —Basic-circuitforarcing-test Thevenin éqguivalent circuit
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Annex D
(informative)

All dielectric self-supported (ADSS) cables to be used
in overhead power lines (blank detail specification)

Table D.1 — Blank detail specification

(1) Prepared by (2) Document N°:
Issue
Date

(3)] Available from: (4) Generic specification: }EC-60794-4-20: IEC 60794-1-2X-series

Sectional specification: IEC 60794-4
Family Specification:IEC 60794-4-20

Additional references:

Cable description:

Cable construction:

tical fibres

Ranhge of fibre count

dularity

Construction Additional remarks

-8
-8
- R
- R
-G
-G
-G

Laj
-8
-8

bose tube — filled

bose tube — unfilled

lotted core — filled

lotted core — unfilled

ibbon in slotted core

ibbon in loose tube

entral (strength) member — non metallic
ore filling — regular water blocking

ore filling — water swell able materials

-up
tranding (helical or SZ)
ingle unit

(7)
Inr
Pe
- N

Cable construction (continued) Additional remarks
er sheath

Fipheral strengthusmember
on-metallic

isture barrier

ter/,sheath

houring

-N
Ou
-P
-P

Marking identification
- Customer requirement
- Identification of manufacturer

on-metallic armouring

ter protection

olyethylene sheath

erformance of tracking resistant sheath
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(8) Application information:

General

Maximum outer diameter (d) mm
Installation load (MIT) N

Allowed short term load (MAT) N

Zero strain margin N
Minimum bending radius for no load bending mm or nxd
Minimum bending radius for rated load bending mm or nxd
Tenperature range:

- Transport and storage °C

- Ipstallation °C

- Jperation °C

Caple weight kg/km
Manufacturing cable length

- Typical m

- Nominal /tolerances -0 %5\ +¥1 %
- Modulus of elasticity kPa

- (oefficient of linear expansion 10-6/°C

- Qreep behaviour mm-or %
Particular (cables designed for specific projects)

- Ige thickness mm

- Wind speed km/h

- Maximum span distance while under the maximum weather load m

- Minimum sag for maximum span (not exceeding MAT under weather load) [ m or %
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 4-20: Sectional specification — Aerial optical cables along
electrical power lines — Family specification for ADSS

(all dielectric self-supported) optical cables

1)

2)

3)

4)

5)

9)

Intg

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
pll national electrotechnical committees (IEC National Committees). The object of IEC.is to pron]
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter “referred to as "
Publication(s)"). Their preparation is entrusted to technical committees; any IEC Natiohal Committee intere
n the subject dealt with may participate in this preparatory work. International, governmental
hon-governmental organizations liaising with the |IEC also participate in this™preparation. IEC collabor
Closely with the International Organization for Standardization (ISO) in accardance with conditions determ
by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for intefnational use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are”made to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in’their national and regional publications. Any divergeg
between any IEC Publication and the corresponding national or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation_of conformity. Independent certification bodies provide confor
pssessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for
services carried out by independent.cértification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC ar its directors, employees, servants or agents including individual experts
members of its technical commiittees and IEC National Committees for any personal injury, property damag
bther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
expenses arising out_ ofthe publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable ok the correct application of this publication.

Attention 4S\drawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn*to the Normative references cited in this publication. Use of the referenced publications is

t of

cal

Inc’ of |EC technical committee 86: Fibre npfir\e

priational Standard IEC 60794-4-20 has been prepared by subcommittee 86A: Fibres Tnd

This second edition cancels and replaces the first edition published in 2012 and constitutes a

tec

hnical revision.

This edition includes the following significant technical changes with respect to the previous

edi

a)

b)
c)

tion:

this document has been streamlined by cross-referencing |IEC 60794-1-1,

IEC 60794-4 (all parts) and IEC 60794-1-2;
reference to the MICE table has been deleted;
the example of test method for particular environment in Annex C has been deleted;
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The text of this International Standard is based on the following documents:

FDIS Report on voting
86A/1867/FDIS 86A/1876/RVD

Full information on the voting for the approval of this International Standard can be found in

the

Thi

report on voting indicated in the above table.

s document has been drafted in accordance with the ISO/IEC Directives, Part 2.

Al

st of all the parts in the IEC 60794 series, published under the general title Optical fi

cables, can be found on the |IEC website.

Th

e committee has decided that the contents of this document will remain unchanged until

stapility date indicated on the IEC website under "http://webstore.iec.ch" in-the'data relateq

the

specific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

bre

the
to

IMI
tha
un
co

PORTANT - The 'colour inside' logo on the.cover page of this publication indicat

Herstanding of its contents. Users should therefore print this document using
our printer.

PS

t it contains colours which are considered to be useful for the corrdct

a
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OPTICAL FIBRE CABLES -

Part 4-20: Sectional specification — Aerial optical cables along
electrical power lines — Family specification for ADSS
(all dielectric self-supported) optical cables

1 [Scope

This part of IEC 60794-4, which is a family specification, covers optical telecommunica:lion

cables, commonly with single-mode fibres? used primarily in overhead power |li
applications. The cables can also be used in other overhead utility networkS§,ysuch as
tel¢phony or TV services. Requirements of the sectional specification IEC 60794-4 for ae

es
for
rial

op

Th
ins

ical cables along electrical power lines are applicable to cables covered by’this document.

s document covers the construction, mechanical, electrical, and‘ optical performanice,
fallation guidelines, acceptance criteria, test requirements, environmental consideratiogns,

andl accessories compatibility for an all dielectric, self-supporting’ fibre optic (ADSS) cable.

Th

gui
we

Th

s document provides construction and performance requirements that ensure, within the
delines of this document, that the required mechanical integrity of the cable components| as
| as optical fibre mechanical reliability and transmission parameters are maintained.

b ADSS cable consists of single mode optical fibhes contained in one or more protecfive

dielectric fibre optic units surrounded by or attached to suitable dielectric strength membrs

an

sheaths. The cable does not contain metallic:components. An ADSS cable is designed to

mejet the optical and mechanical requirements under different installation, operating and

en

Th

Figure 8 aerial cables are also excluded; they are specified in IEC 60794-3-20.

2

Th
cof
citq
any

IEQ

IE(

ironmental conditions and loadings, as.déscribed in Annex B.

1
B

s document excludes any "lashed?yor "wrapped" OPAC cables included in IEC 60794

Normative references

e following documents are referred to in the text in such a way that some or all of their
tent constitutes(requirements of this document. For dated references, only the editlion
d applies. Forlundated references, the latest edition of the referenced document (includling
amendments) applies.

60793=2; Optical fibres — Part 2: Product specifications — General

[ 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: Generic specification — General

IEC 60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic optical
cable test procedures — Mechanical test methods

IEC 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical cable

tes

1

t procedures — Environmental test methods

In some particular situations in the electrical industry, short overhead links can be also designed with
multimode fibres.
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IEC 60794-4, Optical fibre cables — Part 4: Sectional specification — Aerial optical cables
along electrical power lines

ISO 9001, Quality management systems — Requirements

3

Terms, definitions and abbreviated terms

For the purposes of this document, the terms, definitions and abbreviated terms given in
IEC 60794-1-1 and IEC 60794-4 apply.

ad

4
Sin

typ|
COlf

5

Re

6

6.1

Th
cal

6.2

In addition to the optical unit, the cable construction may consist of the following.

a)

b)

ISi? and IEC maintain terminological databases for use in standardization at the fellowing

resses.

IEC Electropedia: available at http://www.electropedia.org/
ISO Online browsing platform: available at http://www.iso.org/obp

Optical fibres

gle-mode optical fibres shall be used that meet the requirements ‘of IEC 60793-2-50. Other
es of fibre can be agreed upon between the customer apd ‘the supplier; such fibre slall
form to IEC 60793-2. The cabled fibre shall conform to IEC-60794-4.

Cable elements

fer to the relevant parts of the sectional specification IEC 60794-4.

Optical fibre cable constructions

General

p construction and characteristics of cable elements shall conform to IEC 60794-4. The
le shall not contain any metallic material.

Cable protection elements

The outer.sheath shall be a weather-resistant type material. In certain conditions, it shall
be necessary to consider the use of a tracking-resistant sheath.

An ADSS cable shall contain self-supported systems that are integral to the cable. The
purpose of the support system is to ensure that the cable meets the optical requirements

under specified installation conditions, temperatures, and environmental loading for|its

d)

whole operating design life.

The basic annular construction may have strength yarns (e.g. aramid yarns) or other
dielectric strands or dielectric rods as a support structure. A single central dielectric shaft,
channelled to accommodate the optical elements, is also accepted.

The cable shall be designed such that fibre strain does not exceed the limit allowed by the
cable manufacturer under design tension limits of the cable (MAT). Maximum allowable
fibre strain under MAT condition shall be < 0,2 % for 0,69 GPa proof-tested fibres.

NOTE In some countries, a special requirement of shotgun resistance can be specified for aerial cables. ADSS

cab
cou
enh

les covered by this document are not designed for such a condition. Cables with reinforced textile protection
Id still meet the dielectric condition, but the increase in diameter and weight would make necessary a significant
ancement of the tensile performance of the cable.
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7 Main requirements for installation and operating conditions

Operating conditions are particularly important for ADSS cables.

Installation and operating conditions shall be agreed between the customer and the supplier.
For the ADSS cable, a detailed study of the field conditions and a certain level of technical
support by the supplier or third-party expert should precede the agreement. Annex B provides
a general view of such considerations.

Themimmmwwmmw i ed
befween the customer and the supplier. Their compatibility shall be verified in accordance
with 9.15 and the fittings product specification.
8 | Cable design considerations
Table 1 is a summary of cable characteristics which may be of importance‘as specificationg to
both the customer and the supplier. Table 2 includes optional engineering parametgers
relevant for the design and installation of the overhead line withyan ADSS cable. Other
characteristics may be mutually agreed upon by both the customer and the supplier| A
complete blank specification is shown in Annex D.
Table 1 — Cable design characteristics
Ref. Characteristics Units
4 Number and type of fibres NA
- Modularity of cable core NA
6 Detailed description of cable construction NA
- Overall cable diameter mm
Cable weight kg/km
9.2 MAT (maximum allowable tension) kN
-10 Allowable temperature for storage, installation and operation °C
9.3 Minimum bending diameter during installation mm
9.4 Minimum bending diameter installed mm
Table 2 — Optional parameters (if required by customer)
Ref. Characteristics Units
9.13 MIT, maximum installation (or sagging) load kN
- Modulus of elasticity MPa
= Coefficient of thermal expansion T057°C
9.2 Fibre strain at MAT load %
Annex B Zero strain margin kN
Environmental loading conditions — Reference to local or regional installation NA
code
Recommended span and sag under MAT limit m/%
C.3 Maximum ADSS cable space potential exposure (generally specified for a low- kV

pollution environment unless specified otherwise by the customer)
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9 Cable tests

9.1 General

In mechanical tests, the general optical criteria is no change in attenuation, as described in
IEC 60794-1-1 and IEC 60794-4.

In some environmental and installation tests, some increase is accepted. These are the
sheave test, the aeolian vibration test and the galloping test.

sampling indicated IEC 60794-1-1. Different sampling can be agreed between the customer

Thf number of fibres tested shall be representative of the cable design according to ‘fipre
and the supplier.

The¢ tests applicable for aerial cables are listed below. The minimum acceptance criteria|for
thg different designs of cables shall be indicated in the product specification

9.2 Tensile performance
9.2.1 General

Theé cable should be tested in accordance with IEC 60794-1¢21, method E1. Under this t¢st,
thel cables shall meet the specified MAT value.

9.2.2 Family requirement

Loaded with MAT, no change in attenuation at 1 5560 nm shall be measured, and the strain in
the fibre shall be < 0.2 % for 0,69 GPa proaef:tested fibres. Other values can be agrged
befween the customer and the supplier.

NOTE Strain limit values for fibres with different\proof test values are under study.

9.2.3 Test conditions

e |Test set in a straight path in“accordance with Figure 1 of IEC 60794-1-21:2015 (no drums
or pulleys allowed).

e |The cable shall be terminated with adequate dead-end fittings.
e |Sample length of 25\m minimum.
e |MAT is sustained-for 1 h.

e |The fibres shall be loop-back spliced so that a minimum of 100 m of fibre are under test
9.3 Sheave test
9.3.1 General

The cable shall be tested in accordance with method E18B of IEC 60794-1-21.

9.3.2 Family requirement

Maximum permanent increase in attenuation: 0,10 dB at 1 550 nm.
No physical damage in cable elements.

9.3.3 Test conditions
e Method E18B of IEC 60794-1-21, procedure 1 or 2.
e Tension level applied during test: maximum stringing load (or MIT).

e Length of the cable: 9 m minimum. Length bent under tension: 2 m.
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e The cable should be terminated with the recommended dead-end fittings.
e The fibres shall be loop-back spliced so that a minimum of 100 m of fibre are under test.

e Diameter (D) of roller/cylinders > manufacturer’s minimum bend diameter (approximately
> 40 times cable outside diameter is recommended).

e Bending angle: 45° +15°.
e Moving speed: 1 m/s < speed < 10 m/s.

e Number of complete moving cycles: 20.

9.:| Repeated bending
9.4.1 General

The¢ cable shall be tested in accordance with the method specified in IEC'6€0794-1-P1,
metthod EB6.

9.4.2 Family requirements

Unfer visual examination without magnification, there shall be no,damage to the sheath or
cabple elements. There shall be no change in attenuation at 1 550.nm after the completior} of
the test.

9.4.3 Test conditions
e |Bending radius: 20 d.

e |Number of cycles: 25.

Pafticular conditions may be agreed between the-customer and the supplier.

9.9 Impact
9.5.1 General

The¢ cable construction shall «be tested in accordance with the method specified| in
IECG 60794-1-21, method E4.

9.5.2 Family requirements

Unfer visual examination without magnification, there shall be no damage to the sheath of to
thel cable elements. The imprint of the striking surface on the sheath is not considefed
mejchanical damage.

There shallsbe no change in attenuation at 1 550 nm.

9.5.3 Test conditions
e Striking surface radius: 300 mm.

e Impact energy: 10 J.
o Number of impacts: three, each in a different place spaced not less than 500 mm apart.

NOTE these values are for general purpose use. Particular requirement could be included in product
specification.

9.6 Crush
9.6.1 General

The cable shall be tested in accordance with IEC 60794-1-21, method E3, without physical
damage or change in attenuation.


https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

IEC 60794-4-20:2018 © IEC 2018 -11-

9.6.2 Test requirements

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.
Long term > 10 min. No change in attenuation (prior to release of load).
Short term > 1 min. No change in attenuation (after test).

9.6.3 Test conditions

o |Load (plate/plate): 2,2 kN for short-term load, 1,1 kN for long-term load.
o |Duration of load: 1 min of short-term load, followed by 10 min of long-term load.
e [Number of tests: 3.

e |Spacing between test places: 500 mm.

NOTE These values are for general purpose use. Particular requirements can be ‘ineluded in a pro
spegification.

9.7 Torsion
9.71.1 General
The cable shall be tested in accordance with IEC 60794-1-21,/method E7.

9.7.2 Test requirements

Unfger visual examination without magnification,.there shall be no damage to the sheath o
thel cable elements.

No|change on attenuation after the test att1 550 nm.

9.8 Aeolian vibration test

9.8.1 General

The resistance of the cable to aeolian vibration shall be tested in accordance Wi

method E19 of IEC 60794-1-21.

9.8.2 Family requirements

Unfer visual examination without magnification, there shall be no damage to the sheath o

uct

to

to

thel cable elements. The variation on attenuation after the test shall be no greater than

0,10 dB at\t++550 nm.

9.8.3 Test conditions

The cable should be terminated with the recommended dead-end and suspension fittings.

9.8.4 Parameters to be reported

e Length of spans.

e Length of cable and fibres tested.

o Vibration mode/characteristics maintained during the test.
e Characteristics of measuring equipment.

e Ambient temperature and humidity during the test.

e Mass/unit length and diameter of the cable.
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9.9 Low frequency vibration test (galloping test)

9.9.1 General

The resistance of the cable to low frequency vibration shall be tested in accordance with
IEC 60794-1-21, method E26. This test applies for ADSS cables to be installed in areas

wh

ere ice build-up and/or strong winds are envisaged.

9.9.2 Family requirements

Pe

Th

9.

sheath shall have no cracks or splits.

.3 Test conditions

The final optical measurement shall be taken at least 2 h after the completien ‘of the vibrafion
test. A section of cable from the location of the hardware support shall be loaded to the M

9.1
9.1
Th

metthod F1, one-cycle procedure with the temperatufe limits, in accordance with operafion

lim

the attenuation shall comply with 9.2.1.

0 Temperature cycling
0.1 General

b cable shall be tested in accordance with the meéthod specified in IEC 60794-1-

ts in the product specification, or combined test jprocedure if different storage limits

specified.

9.1

Fo
ref

0.2 Family requirements

Tp and Tg (Tp4 and Tg4 in combined test), there shall be no change in attenuation from
brence room temperature measuregment when measured in the 1 550 nm region or at

opgrational wavelength when specified by the user. Ty, and Tz, temperature levels are g
required during the last cycle.

Fo

Tpo and Tg,, the chapge'in attenuation coefficient shall be < 0,15 dB/km during the |

cygle from the reference room temperature measurement.

mal

9.1

completion of the-test, there shall be no change in attenuation. The measurement shall
de in the 1 580 m region.

0.3 Test conditions

Sample length: finished cable length of at least 500 m.

AT,

P2,

Are

the
the

nly

ast

be

High temperature, Ty for one-cycle procedure (Tg4 for combined test): +60 °C.

High temperature, Tg,: +70 °C (only for combined test).
Low temperature, T, for one-cycle procedure (T4 for combined test): =20 °C.
Low temperature, Tho: =40 °C (only for combined test).

Rate of heating: sufficiently slow so that the effect of changing the temperature does
cause temperature shock or 40 °C/h if not specified.

t1: enough time to get temperature stability in the sample.

not

Number of cycles: 2. Additional cycles may be required depending on user requirements.

Temperature values may vary depending on user requirements.
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9.11 Water penetration

The cable shall be tested in accordance with IEC 60794-1-22, method F5B for jelly filled
cables or F5C for all-dry cables.

No water shall be detected at the unsealed end of the sample during and at the end of the
test.

9.12 Cable UV resistance

Theouter—sheath—shattbemade—of BV-stabitized—weather-resistant mmateriat—m—accordamce
with IEC 60794-1-22, method F14.

Further requirements are under consideration.

9.13 Tracking and erosion resistance test

Diglectric cables installed on power lines are exposed to electrical fields” The magnitudg of
thig field space potential exposure depends on the line voltage, tower design, condugtor
configuration, and installation location for the ADSS. Together with specific environmental
conditions, especially desert or highly polluted areas close 10 the sea, this can lead| to
electrical degradation (e.g. dry-band arcing), which can cause‘severe damage to the oyter
cable sheath and finally can cause a total cable failure< The sensitivity to electrical
degradation depends on a combination of the space potential, the cable, environment, and
shgath material used. In areas with higher space potentials or poor environmental conditions,
tragk resistant sheath materials may be essential to alléviate the risk to product life.

Experience has shown that the formerly used\> 12 kV space potential transition point [for
usipg track resistant sheath materials may*“be too high depending on the environmental
conditions. Under certain environmental conditions as mentioned above, tracking-resistant
shgaths may be needed with space potentials down to 4 kV. Even with tracking-resistant
shg¢ath materials, special considerationtabout the feasibility of ADSS applications is requifed
for|levels higher than 20 kV.

Trdcking-resistant sheath materials shall be used in the following field conditions:

a) | power lines with an operation voltage of 150 kV or higher;
b) | power lines producing space potential of 4 kV or higher in salty or polluted areas.

If the ADSS cablg’is"to be used in telecommunication poles or low-voltage distribution linjes,
tragk-resistant_requirements can be waived.

Twp currentoptions for evaluating the quality of track-resistant sheath materials are given in
Anpex C:

1) Lsalt fog method: evaluates cable in a wet condition (continuous salt water spray);

2) alternating wet dry cycles with different current levels to reflect different degrees of
resistivity resulting from varying degrees of regional environmental conditions.

Other test conditions may be needed to evaluate ADSS tracking resistance for specific
environments.

9.14 Creep

There is no pass/fail criterion for creep. This parameter is an engineering guidance to the
behaviour of the cable during its working life. The cable creep behaviour should be
determined using a test method agreed between the customer and the supplier. Suitable tests
are IEC 60794-1-21, method E32 or found in IEC 61395.
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5 Fitting compatibility

The type of fittings shall be approved between the customer and the supplier, and their
compatibility shall be verified as follows.

Dead-end fittings shall be used during the MAT test (9.2), with a maximum of 3 mm
displacement between the fitting and the cable during and after the test. There should
no change in attenuation.

A cable sample with dead-end fittings shall stand 24 h at a temperature of 60 °C + 2

of
be

°C

and controlled RH of 85 % + 5%, under MIT load, with a maximum displacement of 3 mm

oo lofodd: ol Il Tla lo Lol lo lo : b b
UTLUWTCTIT T4AUIT Ty difu LaduUlIT. TTITTT STTUUTU UT TTU CTTdiTytT 1T aticiiuatiort.

Suspension fitting shall be used during vibration tests (9.8 and 9.9) with no damage t0
cable during the test. There should be no change in attenuation. Vibration damypers
also be qualified during this test.

Following the completed testing, the hardware fittings shall be removed @nd the cab
outer sheath inspected. There shall be no splits or tears in the outer sheath-

the
an

e's

to
is

Sample for verification of the temperature and humidity condition shallkbe long enough
acgept a dead-end fixture and a connection length at both ends; at least 10 m
regommended. The complete setup should be exposed at the dindicated temperature and
humidity

NOTE The use of vibration dampers is not compulsory but is an installation option.

10

It i
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Quality assurance

5 the responsibility of the manufacturer to establish quality assurance by quality con
cedures which ensure that the product meetsrthe requirements of this document. When
chaser wishes to specify acceptance tests to other quality procedures, it is essential
agreement is reached between the custemer and the supplier at the time of ordering.

e supplier shall establish, introduce and maintain a quality management system
ordance with ISO 9001 or equivalent.

nex A provides recommendations for packaging and marking.

frol
the
hat
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Annex A
(informative)

Packaging and marking

The cable should be tightly and uniformly wound onto reel(s) in layers. Reel lengths may be
either standard length or specified length. Standard lengths are reel lengths normally provided
by a supplier. This length will be defined by the supplier. Specified lengths are reel lengths
that are specified by the customer. A tolerance of +2,0 % should be maintained for specified

lengths—and-standard Inngfhc

Regls may be either wooden non-returnable or steel returnable type. Unless Specified

ot

withstand normal shipping, handling, storage and stringing operations without damage to

ca

Th

thel cable during shipping, handling, storage and stringing.

Th

Re

on

Ea

esgential information, such as the supplier’'s name, cable size and number of fibres, or

nu
ap

Th

shipment. The inner end of the cable'shall be accessible for connection to optical measur

eq

A deal should be applied to.each end of the cable to prevent the entrance of moisture into
opfical fibres or the escapé of filling compound during shipment and storage.

Ea
rol

erwise by the customer, the supplier will determine the size and type reel that

ble.

e reel and inside flanges shall be manufactured in a manner that damage will not occu
b cable should be adequately protected against mechanical damage and solar heating.

two opposite locations.

ch reel should be tagged with a shipping tag.)Tags should be weather-resistant.

ber, reel number, cable number, cable lengths, and gross, tare, and net weight sho
:rear legibly on the tags. The tags should clearly indicate cable in the description.

b cable ends should be securely fastened to prevent the cable from becoming loose dur

tipment. This length of cable shall*be securely fastened and protected during shipment.

ch reel should be-marked on the outside flange to indicate the direction the reel should
led during shipment in order to prevent loosening of the cable on the reel.

Wwill
the

to

el numbers should be identified in a clear and legible manner on the outside of each flange

All
Her
uld

ing
ing

the

be
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Annex B
(informative)

Installation considerations for ADSS cables

In most cases, for underground application cables, the maximum mechanical stress (due to

ten
its

sion, torsion, compression, etc.) occurs during the installation process. During the rest of
operative life, the cable, if properly installed, will suffer stress eventually or just a residual

permanent value.

On
ten
cof

In
onl
ne

that information select or design the cable.

Th
reg
cof

the contrary, aerial cables will be during the working life permanently under the installa:l:on
sion and can be periodically subjected to higher tensions due to variable environmental
ditions.

perial applications, in order to guarantee a long working life for the cable,-it/is not enodigh
y to perform a careful installation procedure and test the fibres at the end of the job. If is
essary to know the environmental conditions and weather cycles in the"location and frlom

b combination of all these parameters in a field condition\define the tensile strength
uired in the cable, and a detailed engineering study /s “Carried out that takes into
sideration several parameters affecting the required strength of the cable, span, sphg,

temperature, wind speed, ice formation, which are all cansidered for the design of an aefial

po

adequate.

1)

2)

3)

4)

ver line. Some additional considerations have to be made to ensure the selected cablg is

In conductor cables, the mechanical strength.is proportional to cable size, which is par} of
the electrical design of the line. Therefarey'the physical design of the link necessalily
takes into account the cable mechanical resistance. As the ADSS has no electrfcal
function and it is frequently installedin existing power lines, its mechanical analysig is
independent and the lack of information could lead to an over-design or under-design of
the cable.

The reference parameter in metallic cables is the breaking load. Under critical conditions,
the cable can be under shart-term stress close to that limit without intrinsic damage. Ip a
similar situation for an ADSS, the fibres could be broken. Since it is not the integrity of the
cable but fibres the first)concern in a telecommunication link, breaking strength is not the
selected parameter to specify an ADSS cable. In order to protect fibre integrity, the
reference should-be the maximum allowed tension (MAT).

Breaking load(isynot a parameter in the optical/mechanical performance of an ADSS calble.
In some cauhniries, the breaking strength of aerial cables is a regulation as an installafion
requirement:

The MAT is the key specification values for cable performance; it should be matched with
the(critical stress situations (wind, heavy ice, temperature) that, although not frequent, pre
expected to be present in the area.

5)

6)

7)

8)

The elasticity module and the coefficient of linear expansion are engineering data. These
values should be provided by the manufacturer to be used for tension/sag calculations, if
requested by customer, or sag/tension tables should be provided.

Maximum installation tension (MIT) is a recommended value to be considered in the
sagging process in order to avoid exceeding MAT when the expected wind and/or ice
arise. It can also serve as limit load while stringing the cable along the power line. To
prevent permanent strain in the fibres, it is advisable that MIT is lower to the zero strain
margin value.

Maximum span distance, minimum or maximum sag can be recommended for particular
installation cases only after the detailed engineering study (see Figure B.1).

The placement of the ADSS cable relative to the power conductor and its associated
voltage affects the space potential the ADSS cable is exposed to. Compatibility with this
space potential should be considered.
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9) When transmission lines are being deployed, it is important that the customer provide
details on the ADSS cable and power line conductor configuration along with applicable
pollution considerations so the ADSS cables' space potential exposure can be
determined.

For information on necessary installation procedures and safety issues for personnel and
equipment when installing or maintaining ADSS cables on overhead power lines, see
IEC TR 62263.

450 m A

Figure B.1 - Exampleﬁ\different span lengths allowed for the same cable,
C)’\\c’ depending on sag variation
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Annex C
(informative)

Electrical test (tracking)

C.1 General

Electrical erosion arises if cable sheath is affected by several conditions. There is no
universal test method for its evaluation. Two options are described in Annex C

Option C2 is a well-established way to control a sheath material referred to a specificatior]. It
is Yery useful to the industry for material qualification, although it has no correlation to caple
bellLaviour in the field. The test method of option C3 establishes a means of testing cablqg to
different pollution levels at different space potentials, based on the pollution model describhed
in C.3.4.

C.2 Option C2 — Sheath material qualification

c.2.1 Overview

The objective of this test is to demonstrate the resistance.6f the cable sheath to erosion and
tracking under combined electrical and mechanical streésses, while exposed to humid (s$alt
fod) conditions.

C.2.2 Test arrangements

A length of cable should be taken from a production run and sealed at each end against
mojsture ingress before being supported horizontally inside a salt fog chamber between {wo
ang¢hor points. This will enable it to be tensioned mechanically to a level that represents the
valpe of operation conditions for the-cable. The earth termination shall be identical to that
prdposed by the supplier for use in.service adjacent to a support tower and may consist, [for
example, of spiral-wrap gripping(wires together with any suitable mechanical or electrical
stréss-relieving accessories. <This design of the high-voltage termination shall be at the
dispretion of the supplier.

The gauge length betweén terminations should be great enough to avoid flashovers from
taking place during~the salt fog test, and a length of 25 mm/kV is usually adequate. The
separation betweényelectrode terminations should be 40 mm as minimum. The cable should
be [tensioned with.such means so that any creep of the cable material during the test does pot
result in a major reduction in tension. At suitable intervals during the test, for example every
100 h, theltension should be checked, and if it has changed more than 10 % of the initial
valpe, it-Should be adjusted to fall within range again.

)_

A cenductionfog—shal-bepreduced—withinthe—chamberbythetuse—ofa-su €
atomizing nozzles similar to the design shown in F|gure 18 of IEC 60060-1:2010. A useful
guide is to have one nozzle for each 2 m3 of chamber volume. The salt solution to the nozzle
shall be prepared dissolving 10,0 kg + 0,5 kg NaCl in 1 000 | of distilled and de-ionized water.
The droplet size should be in the range of 5 ym to 20 um, and the flow rate of this solution in
the chamber should be 0,4 I/h £ 0,1 I/h for each cubic metre of chamber volume. This
generally requires an injection of dry air at a pressure of 3,3 bar to the nozzles. The nozzles
shall be distributed evenly around the chamber to give a homogeneous fog density, and no jet
should point directly at the cable. An aperture of no more than 80 cm? should be provided on
the chamber wall for the natural exhaust of air.

b!n A4 Hmhad Of

A power frequency test transformer shall be used with a minimum continuous rating of
250 mA RMS and a trip level set at 1 A RMS. There shall be a clearance of at least 300 mm
to earth in the vicinity of the cable.
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Cc.2.3 Test procedure

After tensioning the cable to the MIT load, it shall be wiped with a cloth or paper towel soaked
in water and then subjected to the salt fog.

After verifying the droplet size, the homogeneity of fog

inside of chamber and the

homogeneity of electrodes separation, a voltage level shall be applied on the evaluation
circuit for a period of 1 000 h.

For ADSS cables intended to be installed on tracking generator environments, owing to high

lev|
vol

Th

0cCd¢

C.3
Aft

Th
thig

vellify the test compliance by measurement with a catibrated caliper.

C.1

C.3.1 Overview

Th

ergsion and tracking under different arc voltages and degrees of pollution resistance. T

tes|

space potential in the presence of different pollution levels that affect the surface resistan

V

0d

ard current (see C.3.4). Contamination levels are represented by R and C in the circuit.

B Tdu \% Wi i | inat T ;
fage should be set at 3,0 kV/cm of separation between electrodes.

ur at 24 h intervals, do not count toward the test duration.

4 Requirements

br completion of the test, from visual examination, there shall~“be no signs of inter

b cable sheath shall show tracking erosion no greater than 30 % of the original she
kness. A transversal cut should be made on the tested section of cable sheath in orde

8 Option C3 — Pollution level and tracking resistance

b objective of this test method .issto demonstrate the resistance of the cable sheath
t method uses a Thevenin gguivalent circuit shown in Figure C.1 to represent the effec

represents the open circuit voltage across a dry band of wet pollution in the absencs

st

e salt water may not be recirculated. Several interruptions of the test for<inspection
pulposes are permissible, each not exceeding 15 min. Interruption periods, Which typic

|y

nal

maFEeriaI exposed to the external environment through the sheath neither on the voltage
application area nor on the cable fixation points for mechanical tension application.

Aath
to

to
his
of

of
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Salt water Aluminium
spray foil
electrodes

R Cc
X1 X2 | |
115V
AC @ N /
Ends of
| | bdll)ic bGdiU\j
IEC
Key
X1 autotransformer
X2 high-voltage transformer
Voc open circuit voltage
Ige short circuit current
R, d limiting impedance

Figure C.1 — Electric scheme for'the test

C.3.2 Test setup

A 460-mm (18") long cable sample shall be, prepared in accordance with Figure C.2a. The
cable ends are to be sealed. The foil shall be*cut into 2 trapezoid shapes in accordance with
Figure C.2b and wrapped around the cable>~The foil shall be separated by 100 mm (4") and
shall be placed near the centre of the sample.

+00 mm

1,1 oD

Bottom view~of’ADSS cable (not to scale) Y

0,2 nD

EC

Key

D Hiameter-of the cable
a — Details of the sample b — Shape of electrodes

Eigure C.2 — Foils of the electrodes
~

An autotransformer X1 controls the primary voltage of the high voltage transformer X2. Other
supply designs are permissible provided the output voltage supplied to the limiting impedance
is variable up to 40 kV.

The limiting impedance is denoted by resistor R in series with capacitor C1. This impedance is
defined as the ratio of the open circuit voltage of a dry band arc (i.e. arc current extinguished)
to the short circuit current of the arc (current in pollution layer just prior to the arc formation).
The 50-Q resistor serves as an AC milliampere meter.

Multiple samples are permitted provided each sample has a dedicated RC network connected
to V..
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To produce a uniform conductive layer on the cable surface, a nozzle as shown in Figure C.3
is used. The nozzle consists of a 50 mm x 127 mm stainless steel sheet with 3,6 mm diameter
water holes which are arranged in an array to uniformly spray the sample between the
electrodes. The cable sample is placed 10 cm below the nozzle.

3,

Dimensions in millimetres

33 ., . 60,3 R 60,3 .
g e I
CI AR ; .._r
L k2 B ; 29
| 1A o 1 |
~ = : 1
N 1 1
~ |——4————Bo——3—0————o————B#———gq————o————o————o—- I
1 1 1 I 1 1 !
A
% & %0100#»004'(:9%
A 3 ! [
n | 1-t0---"e-Ctle---to--te---20---S0---l0-.Te-- I
N ‘_12 +I¢12 7$:¢12 7+:¢12 7$:¢12 7$: 12,7 :¢12 7+: 12,7 : 12¢7 L2 4|
' AA LA Al
e g - - - - -S|
E 127 :
- = = = = — = = —>

Material: 0,8 mm thick stainless steel sheet.

the salinity every24 h to assure a salinity of 1 % or greater.
Flow rate: 2 |/min to 3 I/min.

Rain nozzle

Flow meter @ Direction

All holes marked A are 3,6 mm in diameter (8 holes).
The water holes are marked B arranged in a 9 x 3 array.
Wafer holes marked B are 1,2 mm in diameter.

Figure.€.3 — Nozzle
A flow diagram of the pollution delivery system is shown in Figure C.4. Salt water is mixeq in
a plastic tank or bucket that serves as a storage tank. The pump drives the water through the
control valve, filter, flow meter and’the rain nozzle. After spraying, it is collected in a stainl¢ss
steel storage tank and flows back to the reservoir. The flow rate and water salinity are kept
constant during the test.
— |Salinity: 1 % (wait 42 ‘h after adding salt to allow the salt to completely dissolve). Check

of flow " | Metal tank
Flow control with
valve |_ sample
Drain
Filter <3 return
Pump with
motor
——
Salt water
bucket IEC

Figure C.4 — Detai

Is for the spraying
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C.3.3 Test method

The appropriate Req, C

eq’

and V. are chosen. R,, and C,, are chosen to represent the

pollution level. V. is chosen to represent the desired space potential, as shown in Table C.1.

Table C.1 - R, and C,q values for different pollution index values

Th
we
the

Dry
the
be
sh

pol

C.3

All
(e.
act
be

Pollution Ohms/meter Category Req Ceq
index (PI)
5 100 000 Heavy 4,2 x108Q 650 pF
5,3 200 000 Heavy 5,8 x 10 Q 457 pF
5,7 500 000 Heavy 9,2 x 10% 0 290 pF
6 1 000 000 Medium 13,1 x 10 Q 200 pF
6,3 2 000 000 Medium 18,6 x 10° Q 145 pF
6,7 5000 000 Medium 30,0 x 106 Q 90 pFk
7 10 000 000 Light 42,0 x 108 0 65pF

b ADSS sample is subjected to repeated cycles of salt sprayand drying. The samples
ted for 2 min and allowed to dry for 13 min. During the drying period, arcing will appear
sample. The test is performed under normal room températures and humidity.

band arcing shall not erode through the cable sheath prior to completing 300 cycles

Are
on

for

appropriate pollution index for the region. Unless)a pollution index (PI) for the region

Il be capable of completing 300 cycles at less than or equal to the customer’s speci
ution index (PI).

4 Overview of pollution modelwand electrical test
pbwing the first lumped resistor (connecting 7, to the grounded tower) to be very la

oss a dry band in the wet'pollution near the tower. I, from the previous computati
omes the arc current when the band flashes over.

determined, the customer may need to specify{a low pollution index. The suppliers ca'IbIe

an

ied

[ge

g. 1014 Q) and repeating théeomputation provides the value V., which is the voltage

on,
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Distributed element model

Key

R pollution resistance in ohms per distance (metres, feet, etc.)

The entire model, as illustratedsin)Figure C.5, can be reduced to an electrical equivalent

div
the

Figure C.5 — Distributed element model with dry band arc gap

ding V. by Iy. A and B arelthe phase angles of each quantity. This is the basic circuit
arcing test as shown in-Eigure C.6.

c, L

Req ‘j}_—ﬁ'—'—-— l

pm" 4 -
AN ()7

. T

_r-""_'-__
_--""'_F’—
_——"'"_F'-
i’ —
—

IEC

Voo (4)  Voc (€08 A)+ jVoe (Sin 4)

=Ry — jX
I, (cos B)+ jly(sin B) eq "/

C :LX w=21f f=60Hz

Figure C.6 — Thevenin equivalent circuit

EC

for
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All dielectric self-supported (ADSS) cables to be used
in overhead power lines (blank detail specification)

Table D.1 — Blank detail specification

(1) Prepared by (2) Document N°:
Issue :
Date
(3)] Available from: (4) Generic specification: IEC 60794-1-2
Sectional specification: IEC 60794-4

Family Specification:

IEC 60794-4-20

Additional references:

Cable description:

Cable construction:

tical fibres

Ranhge of fibre count

dularity

Construction

-8
-8
- R
- R
-G
-G
-G

Laj
-8
-8

bose tube — filled

bose tube — unfilled

lotted core — filled

lotted core — unfilled

ibbon in slotted core

ibbon in loose tube

entral (strength) member — non metallic
ore filling — regular water blocking

ore filling — water swell able materials

-up
tranding (helical or SZ)
ingle unit

Additional remarks

(7)
Inr
Pe
- N

Cable construction (continued)
er sheath

Fipheral strengthusmember
on-metallic

isture barrier

ter/,sheath

houring

Additional remarks

-N
Ou
-P
-P

on-metallic armouring

ter protection

olyethylene sheath

erformance of tracking resistant sheath

Marking identification

- Customer requirement

- Identification of manufacturer
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(8) Application information:

General

Maximum outer diameter (d) mm
Installation load (MIT) N

Allowed short term load (MAT) N

Zero strain margin N
Minimum bending radius for no load bending mm or nxd
Minimum bending radius for rated load bending mm or nxd
Temperature range:

- Transport and storage °C

- Ipstallation °C

- Jperation °C

Caple weight kg/km
Manufacturing cable length

- Typical m

- Nominal /tolerances -0 %5\ +¥1 %
- Modulus of elasticity kPa

- (oefficient of linear expansion 10-6/°C

- Qreep behaviour %
Particular (cables designed for specific projects)

- Ige thickness mm

- Wind speed km/h

- Maximum span distance while under the maximum weather load m

- Minimum sag for maximum span (not exceeding MAT under weather load) [ m or %
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES A FIBRES OPTIQUES -

Partie 4-20: Spécification intermédiaire — Cables optiques aériens le long
des lignes électriques de puissance — Spécification de famille pour les

bl | I I | t didloct (ADSS)
AVANT-PROPOS

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de IHEC). L'IEC a {
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les doma
de lI'électricité et de I'électronique. A cet effet, I'lEC - entre autres activités (\publie des Nor
nternationales, des Spécifications techniques, des Rapports techniques, des Spécificdtions accessibleg
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujét traité peut participer.
brganisations internationales, gouvernementales et non gouvernementales, en-liaison avec I'lEC, partici
Egalement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la me
Hu possible, un accord international sur les sujets étudiés, étant donré que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d’études.

| es Publications de I'lEC se présentent sous la forme de récommandations internationales et sont agr§
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que |
5'assure de |'exactitude du contenu technique de ses publi¢ations; I'lEC ne peut pas étre tenue responsablé
'‘éventuelle mauvaise utilisation ou interprétation qui enest faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale;<les Comités nationaux de I'lEC s'engagent, dans touf
mesure possible, a appliquer de fagon transparenté’les Publications de I'lEC dans leurs publications nation

Fégionales correspondantes doivent étre indiqué€s en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation de ‘conformité et, dans certains secteurs, accedent aux marques
conformité de I'IEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certificg
ndépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne ‘doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y comprisyses experts particuliers et les membres de ses comités d'études et des Com
hationaux de I'lEC, pouritout préjudice causé en cas de dommages corporels et matériels, ou de tout a
Hommage de quelgue nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les f
fHe justice) et les 'dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy
oute autre Publication de I'lEC, ou au crédit qui lui est accordé.

| 'attention_ést-attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencées Jest obligatoire pour une application correcte de la présente publication.

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de“normalisation

our
nes
nes

au
des
Les
ent
0),

ure
IEC

ées
IEC
de

E la
bles

bt régionales. Toutes divergences entre toutes “‘Publications de I'lEC et toutes publications nationales| ou

hnts
de
tion

ou
ités
Ltre
rais

de

ons

'objet-de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
He\brevets et de ne pas avoir signalé leur existence

| 'attefition est attirée sur le fait que certains des éléments de la présente publication de I'lEC peuvent Tire

oits

La Norme internationale IEC 60794-4-20 a été établie par le sous-comité 86A: Fibres et
cables, du comité d’études 86 de I'lEC: Fibres optiques.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2012 dont elle
constitue une révision technique.

La présente édition inclut les modifications techniques majeures suivantes par rapport a
I'édition précédente:

a)

le présent document a été simplifié par établissement de correspondances avec
normes |IEC 60794-1-1, IEC 60794-4 (toutes les parties) et IEC 60794-1-2;

b) la référence au tableau MICE a été supprimée;

les
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c) l'exemple de méthode d'essai pour un environnement particulier a I'Annexe C a été

Le

supprime;
texte de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
86A/1867/FDIS 86A/1876/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abautia I'nppmhminn de cette Norme internationale

Ce

document a été rédigé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 60794, publiées sous le titre général Cablejs a
fibres optiques, peut étre consultée sur le site web de I'lEC.

Le|comité a décidé que le contenu de ce document ne sera pas modifié avant la date|de
stapilité indiquée sur le site web de I'lEC sous "http://webstore.iecich" dans les donnges
relatives a la publication recherchée. A cette date, le document sera

e |[reconduit,

e |supprimé,

e |remplacé par une édition révisée, ou

e |amendé.

IMPORTANT - Le logo "colour inside” gui'se trouve sur la page de couverture de cefite
publication indique qu’'elle contient des couleurs qui sont considérées comme utileg a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,

m

primer cette publication en utilisant une imprimante couleur.



http://webstore.iec.ch/
https://iecnorm.com/api/?name=5b9b9b307185718f5b4b58e574fcda6f

-32 - IEC 60794-4-20:2018 © IEC 2018

CABLES A FIBRES OPTIQUES -

Partie 4-20: Spécification intermédiaire — Cables optiques aériens le long
des lignes électriques de puissance — Spécification de famille pour les

La
op
pri
pe

ap

Le
op

exi
acgessoires pour cable fibronique autoporteur entieremént diélectrique (ADSS: all dielec

Se

construction qui garantissent, par les lignes directrices du présent document, que s
majintenus l'intégrité mécanique exigée des compg@sants du cable ainsi que les parametres

tra

Le
un

cables optiques autoporteurs entierement diélectriques (ADSS)

Domaine d-application

présente partie de I'lEC 60794-4, qui est une spécification de famille, couvre _les cah
iques de télécommunication généralement équipés de fibres unimodalgs®, utili
cipalement dans des applications le long des lignes aériennes a haute tension. Les cab

plicables aux cables couverts par le présent document.

présent document couvre la construction, les performances-mécaniques, électriques
iques, les lignes directrices relatives a l'installation, (les™ critéres d'acceptation,

f-supporting). Le présent document fournit des ‘exigences de performances et

nsmission et la fiabilité mécanique des fibres:optiques.

les
5ES
les

vent également étre utilisés dans d'autres réseaux de services aériens, tels que ges
selvices de téléphonie ou de télévision. Les exigences de la spécification intermédia
IEQ 60794-4 pour des cables optiques aériens le long de lignes électriques de puissance s

ire
pnt

et
les

gences relatives aux essais, les considérations sur I'environnement et la compatibilité gles

(ric
de
pont
de

cable ADSS est constitué de fibres optiqtres unimodales contenues dans une ou plusie
ités fibroniques diélectriques de protection entourées de, ou fixées a des gaines et

rs
es

élégments de rigidité diélectrique appropriée. Le céable ne contient pas de composants
méltalliques. Un cable ADSS est congu pour satisfaire aux exigences mécaniques et optiq

da
dif

Le
Le

2

Le
de

s’a

s différentes conditions d’installations, de fonctionnement et d'environnement et p
arentes charges, comme cela est décrit a I'Annexe B.

présent document exclut’les cables OPAC "lacés" ou "enroulés” inclus dans I'lEC 60794

Références normatives

$ cables aériens figure-8 sont également exclus; ils sont spécifiés dans I'lEC 60794-3-20,.

es
pur

1
B

$ documents suivants cités dans le texte constituent, pour tout ou partie de leur conte

q
4

u’

exigences du présent document. Pour les références datées, seule I'édition citée
ppligue. Pour les références non datées, la derniére édition du document de référemce

s'a '\pliqnn (y pnmprie les éventuels nmnndnmnnfe)

IEC 60793-2, Fibres optiques — Partie 2: Spécifications de produits — Généralités

IEC 60793-2-50, Fibres optiques — Partie 2-50: Spécifications de produits — Spécification

int

ermédiaire pour les fibres unimodales de classe B

IEC 60794-1-1, Cables a fibres optiques — Partie 1: Spécification générique — Généralités

1

congues avec des fibres multimodales.

Dans des situations particuliéres de I'industrie électrique, de courtes liaisons aériennes peuvent également étre
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IEC 60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic optical
cable test procedures — Mechanical test methods (disponible en anglais seulement)

IEC 60794-1-22, Optical fibre cables — Part 1-22: Generic specification — Basic optical cable

tes

t procedures — Environmental test methods (disponible en anglais seulement)

IEC 60794-4, Céables a fibres optiques — Partie 4: Spécification intermédiaire — Cables
optiques aériens le long des lignes électriques de puissance

IS

9001, Systemes de management de la qualité — Exigences

3

Po
I'E

[«

\

Ll
en

4

Les
I'lE

Termes, définitions et termes abrégés

ir les besoins du présent document, les termes, définitions et termes abrégés.donnés dans
C 60794-1-1 et dans I'lEC 60794-4 s’appliquent.

5O et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilis¢es
normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a I'adresse http://www.electropedid.org/

ISO Online browsing platform: disponible a I'adresse http;#www.iso.org/obp
Fibres optiques

fibres optiques unimodales utilisées doivent étre conformes aux exigences (de
C 60793-2-50. D'autres types de fibres peuvent faire I'objet d’'un accord entre le client ef le

fournisseur; de telles fibres doivent étre conformes a I'lEC 60793-2. La fibre cablée doit étre

col

Se

6

6.1

La
I'E

6.2

forme a I'lEC 60794-4.

Eléments de cable

reporter aux parties applicables de la spécification intermédiaire IEC 60794-4.

Constructions de cable a fibres optiques
Généralités
construction: et les caractéristiques des éléments de cable doivent étre conformes a

C 60794-4. Le cable ne doit pas contenir de matériaux métalliques.

Eléments de protection de céables

Outre I'unité optique, la construction d'un cable peut présenter les caractéristiques suivantes.

a)

b)

La gaine extérieure doit étre faite d'un matériau de type résistant aux intempéries. Dans
certaines conditions, il doit étre nécessaire d’envisager l'utilisation d’'une gaine résistant
aux cheminements.

Un cable ADSS doit contenir des systémes autoporteurs qui font partie intégrante du
cable. Le but du systéme de soutien est de garantir que le cable satisfait aux exigences
optiques a des températures, une charge environnementale et des conditions d'installation
spécifiées, pour toute sa durée de vie de fonctionnement.

La construction annulaire de base peut comporter des fils résistants (par exemple des fils
en aramide) ou d'autres meches diélectriques ou tiges diélectriques comme structure de
soutien. Un unique axe central diélectrique, cannelé pour accueillir les éléments optiques,
est également accepté.


http://www.electropedia.org/
http://www.iso.org/obp
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Le cable doit étre congu de telle sorte que la déformation de la fibre ne dépasse pas la
limite autorisée par le fabricant de cables dans les limites de tension de conception du
cable (MAT). La déformation maximale admissible de la fibre sous la condition de la MAT

doit étre < 0,2 % pour des fibres soumises aux essais d'épreuve de 0,69 GPa.

NOTE Dans certains pays, une exigence spéciale sur la résistance aux plombs de chasse peut étre spécifiée pour
les cables aériens. Les cables ADSS couverts par le présent document ne sont pas congus pour une telle
condition. Les cables avec une protection en textile renforcée pourraient cependant satisfaire a la condition
diélectrique, mais une augmentation du diametre et du poids rendrait nécessaire une amélioration importante des
performances en traction du cable.

7

Leg

Leg
et
ter

Leg

Exci einal ati it " Hati ,

fonctionnement
conditions de fonctionnement sont particulierement importantes pour les cables’/ADSS.

conditions d'installation et de fonctionnement doivent faire I'objet d'un accord entre cli
fournisseur. Pour le cable ADSS, il convient qu'une étude détaillée dés, conditions su
ain et un certain niveau de support technique fourni par un expert indépendant ou paf
fournisseur précédent I'accord. L'Annexe B fournit une vue générale dexelles considérations.

types d'armatures et de matériels utilisés pour fixer le cableé ADSS aux structures doiv

ent
le
le

ent

faile I'objet d'un accord entre le client et le fournisseur. Ledr compatibilité doit étre vérifiée

col

8

Le
imy
ted|
un

formément au 9.15 et aux spécifications de produits des\armatures.

Considérations sur la conception des cables

fournisseur. Une spécification-cadre.compléte est présentée a I'Annexe D.

Tableau 1 — Garactéristiques de conception du cable

Tableau 1 regroupe les caractéristiques d'un cable qui peuvent étre des spécificati
ortantes a la fois pour le client et pour le_folUrnisseur. Le Tableau 2 inclut des paramet
hniques facultatifs importants pour la conception et l'installation de la ligne aérienne a
cable ADSS. D’autres caractéristiques peuvent faire I'objet d’'un accord entre le client e

bNS
res

ec
tle

Réf. Caractéristiques Unités
4 Nombre et types de, fibres NA
- Modularité de\l'éme de céable NA
6 Description détaillée de la construction du cable NA
- Diametre extérieur du cable mm

Roids du céable kg/km
9.2 Tension maximale admissible (MAT: maximum allowable tension) kN
10 Température admissible pour le stockage, I'installation et le fonctionnement °C
9.3 Diamétre de courbure minimal au cours de l'installation mm
9.4 Diameétre de courbure minimal aprés installation mm
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Tableau 2 — Paramétres facultatifs (si exigés par le client)

Réf. Caractéristiques Unités
9.13 Charge (ou fléchissement) maximal d'installation (MIT: maximum installation kN
tension)
- Module d'élasticité MPa
- Coefficient de dilatation thermique 10-6/°C
9.2 Déformation de la fibre a la MAT %
Annexe B Marge de déformation nulle kN
Condition de charge d'environnement — Référence au code d'installation local NA
ou régional
Portée et fléchissement recommandés dans les limites de la MAT m/%
C.3 Potentiel d’espace maximal d’exposition du cable ADSS (généralement kV
spécifiée pour un environnement faiblement pollué sauf spécification contraire
par le client)

9 | Essais du cable

9.1 Généralités

Daps les essais mécaniques, le critéere optique dénéral est: pas de variation |de
I'affaiblissement, comme cela est décrit dans I'lEC 60794-1-1 et I'lEC 60794-4.

Daps certains essais d'environnement et d'installation, une augmentation est acceptée| Il
s'apit de I'essai de passage sur poulie, I'essai, de\vibration éolienne et I'essai de galop.

Le|nombre de fibres soumises aux essais, 'doit étre représentatif de la conception du c:“jlble
conformément a I'échantillonnage de fibres indiqué dans I'lEC 60794-1-1. Un échantillonnage
différent peut faire I'objet d'un accord @ntre le client et le fournisseur.

Les essais applicables aux cables aériens sont énumérés ci-dessous. Les critéres minimaux
d’acceptation pour les différentes conceptions de cables doivent étre donnés dans |les
spégcifications de produits.

9. Performance-en‘traction
9.201 Généralités

Il convient~de soumettre le cable aux essais conformément a la méthode E.1 |de
I'lEJC 60794-1-21. Dans cet essai, les cables doivent satisfaire a la valeur de tensjion
maximale‘admissible (MAT) spécifiée.

9.2.2 Exigence de famille

Lorsque la charge MAT est appliquée, il doit en résulter I'absence de variation de
I'affaiblissement mesuré a 1 550 nm, et la déformation de la fibre doit étre < 0,2 % pour des
fibres soumises a des essais d'épreuve de 0,69 GPa. D'autres valeurs peuvent faire 'objet
d'un accord entre le client et le fournisseur.

NOTE Des valeurs limites de déformation pour des fibres avec différentes valeurs d'essai d'épreuve sont a
I'étude.

9.2.3 Conditions d’essai

e Montage d'essai sur un chemin droit conforme a la Figure 1 de I'lEC 60794-1-21:2015
(tourets et poulies ne sont pas autorisés).
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Le cable doit étre terminé par des armatures d'ancrage appropriées.
Longueur d'échantillon minimale de 25 m.

MAT maintenue pendant 1 h.

Les fibres doivent étre bouclées par épissures de telle sorte qu'une fibre d'au moins

100 m soit soumise a essai.
Essai de passage sur poulies

A1 Généralités

Le

9.3
Au

Pa

9.3

cable doit étre soumis aux essais selon la méthode E18B de I'|EC 60794-1-21.

.2 Exigence de famille

gjmentation permanente maximale de I'affaiblissement: 0,10 dB a 1 550 nm.
5 de dommage physique sur les éléments du cable.

3 Conditions d’essai

Méthode E18B de I'lEC 60794-1-21, procédure 1 ou 2.

Niveau de tension appliqué pendant I'essai: charge de déroulage maximale (ou MIT).
Longueur du cable: 9 m minimum. Longueur courbée én tension: 2 m.

Il convient que le cable soit terminé par les armatures d'ancrage recommandées.

Les fibres doivent étre bouclées par épissures de telle sorte qu'une fibre d'au mg
100 m soit soumise a essai.

Diamétre (D) des rouleaux/cylindres: > diamétre de courbure minimal du fabricant (envi
> 40 fois le diamétre extérieur du cable\est recommandé).

Angle de courbure: 45° +15°.
Vitesse de déplacement: 1 m/s.<vitesse < 10 m/s.

Nombre de cycles de déplacement complets: 20.

9.4

Le
I'lE}

9.:] Courbures répétées
1

Généralités

C 60794-1-24.

9.4.2 Exigences de famille

Pe

ndant I'examen visuel sans grossissement, la gaine ou les éléments du cable ne doiv

ins

fon

cable doit étre/ soumis aux essais conformément a la méthode E6 spécifiée dans

ent

paspresenter de dommmage. e doit pasyavoir de variationm de taffaibtissememta—+550"nm
a la fin de I'essai.

9.4
[ ]

.3 Conditions d’essai
Rayon de courbure: 20 d.

Nombre de cycles: 25.

Des conditions particulieres peuvent faire I'objet d'un accord entre le client et le fournisseur.
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