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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 4-10: Family specification —
Optical ground wires (OPGW) along electrical power lines

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization, con
national electrotechnical committees (IEC National Committees). The object of IEC'is, to {

prising
romote
Ids. To
ations,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter|\referred to ds “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int
in the subject dealt with may participate in this preparatory work. Internatiopal)y"governmental an

agregement between the two organizations.

Thel formal decisions or agreements of IEC on technical matters expressgas, nearly as possible, an inter
congensus of opinion on the relevant subjects since each technical committee has representation f
intefested IEC National Committees.

IEC| Publications have the form of recommendations for internpational use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or
mis|nterpretation by any end user.

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
transparently to the maximum extent possible intheir national and regional publications. Any divé
betyween any IEC Publication and the corresponding.hational or regional publication shall be clearly indi
the Jatter.

IEC] itself does not provide any attestation_of. Conformity. Independent certification bodies provide co
assessment services and, in some areasy access to |[EC marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies.

Al

No |iability shall attach to IEC ar its directors, employees, servants or agents including individual exp§g
merpbers of its technical committees and IEC National Committees for any personal injury, property dan
other damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal feg
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
Publlications.

sers should ensure that they have'the latest edition of this publication.

Attgntion is drawn_to.the Normative references cited in this publication. Use of the referenced publica
indispensable for)the correct application of this publication.

Attdntion is.drawn to the possibility that some of the elements of this IEC Publication may be the su
patent rights=EC shall not be held responsible for identifying any or all such patent rights.

Internptional Standard IEC 60794-4-10 has been prepared by subcommittee 86A: Fibrg
Cables, of TEC technical commitiee 86. Fibre optics
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This second edition cancels and replaces the first edition published in 2006 and constitutes a
technical revision.

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

in the

edition:

a) galloping test (9.7) has been added to the type tests list;

b) update of definitions clause; maximum installation tension (MIT) defined and used
sheave test description;

c) definition of characterization of OPGW'’s mechanical behaviour in order to provide

information useful for electrical power transmission lines designers;
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d) improved definition of lightning test parameters and conditions to improve reproducibility
among different laboratories.

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

CbhV Report on voting
86A/1594/CDV 86A/1627/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

A list|of all parts in the IEC 60794 series, published under the general title: Opticaf fibre
cableg, can be found on the IEC website.

The cpmmittee has decided that the contents of this publication will remyain unchanged until
the sfability date indicated on the IEC web site under "http://webstore.iec.ch" in thg data
relatefl to the specific publication. At this date, the publication will be

e regonfirmed,

e withdrawn,

e replaced by a revised edition, or

e anmended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’' logo’on the cover page of this publication indicates

that
unde
colou

rstanding of its contents. Users should therefore print this document us
r printer.

it contains colours which "are considered to be useful for the correct

ng a
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OPTICAL FIBRE CABLES -

Part 4-10: Family specification —
Optical ground wires (OPGW) along electrical power lines

This ; ; , test
methgds and optical, mechanical, environmental and electrical performance requirements for
OPG ainst

atmos|pheric discharges or short-circuits and, at the same time, as a high bandwidth trapsport
for communications-and-control optical signals. The corresponding. ‘environmental
ation may be built according to IEC TR 62839-1.

The QPGW is a substitute for a conventional ground-/shield-wire cartaining optical fibles for
contrdl and/or telecommunication purposes. Usually the fibres (are embedded loosgly in
protedtive buffer tubes. To fulfil mechanical and electrical requirements; an armouring ¢f one
or mofe layers with aluminium, aluminium alloy, and aluminium/clad steel, galvanized s{eel or
a mix{ure of them is helically stranded. If the construction éontains an aluminium tubejor an
aluminium slotted core, this cross section is considered as a“conductive part.

2 Nprmative references

The fqllowing documents, in whole or in part, are normatively referenced in this documept and
are inflispensable for its application. For dated references, only the edition cited appliefs. For
undateéd references, the latest editioms” of the referenced document (includind any
amengments) applies.

IEC 60104, Aluminium-magnesium-silicon alloy wire for overhead line conductors
IEC 60304, Standard colours for insulation for low-frequency cables and wires

IEC 60793 (all parts)~Optical fibres

IEC 60793-1-40/)0ptical fibres — Part 1-40: Measurement methods and test procedyres —
Attengation

IEC 60793=1-44, Optical fibres — Part 1-44: Measurement methods and test procedures|-Cut-
off Wan/plpngfh

IEC 60793-1-48, Optical fibres — Part 1-48: Measurement methods and test procedures —
Polarizationn mode dispersion

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

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

IEC 60794-1-22:2012, Optical fibre cables — Part 1-22: Generic specification — Basic optical
cable test procedures —Environmental test methods

IEC 60794-1-24:2014, Optical fibre cables — Part 1-24: Generic specification — Basic optical
cable test procedures — Electrical testmethods

IEC 60794-4:2003, Optical fibre cables — Part 4: Sectional specification — Aerial optical cables
along electrical power lines

IEC 60888, Zin-coated steel wires for stranded conductors

IEC 60889, Hard-drawn aluminium wire for overherad line conductors

IEC 61089:1991, Round wire concentric lay overhead electrical stranded conductors
IEC 61232, Aluminium-clad steel wires for electrical purposes

IEC 611394, Overhead lines — Characteristics of greases for ‘aluminium, aluminium alldy and
steel bare conductors

IEC 61395, Overhead electrical conductors — Creep testprocedures for stranded condudtors

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1 Cables

3.11
optical ground wire
OoPGW
metallic optical cable thatshas the dual performance functions of a conventional grounfl wire
with t¢lecommunicatien-capabilities

3.2 Other definitions

3.21
rated tensile strength
RTS
summation of the product of nominal cross-sectional area, nominal fensile sirength and
stranding factor (minimum 0,9) for each load bearing material in the cable construction

Note 1 to entry: See Annex A of IEC 60794-4:2003 for details of the recommended method to calculate rated
tensile strength of OPGW.

3.2.2

creep test

test designed to determine the long-term tensile creep characteristics of metallic aerial
installed cables

1 To be published.
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Note 1 to entry: The information derived from this test is used in the sag-tension calculations during the design
layout of the OPGW in the electrical system.

3.2.3

fittings

hardware used for stringing and clipping of OPGW to the structures at the end of the
installation procedure

Note 1 to entry: Suspension, dead end, vibration damper and bonding clamps hardware are designed for a
specific size and/or type of OPGW cable.

3.24

opticalfibre unit

cablelelement designed to house and to protect the optical fibres from damagejdue to
mechanical, thermal and electrical influences and moisture penetration

Note 1 fo entry: Further details are given in Clause 6.

3.25
maximum allowable ovality
MAO(
unit of its component that does not exceed the specified value(when calculated as|(dq —
dy)(d] + dy) in %

where

d, igthe maximum measured diameter of the cable of the component;

d, is{the minimum diameter of the cable or the component at the same cross-section a$ d;.

3.2.6
maximum allowable tension
MAT
maximum tensile load that may be applied to the cable without detriment to the tensile
performance requirement

Note 1 fo entry: Such performances reguirements may be optical, fibre strain and mechanical.

3.2.7
maximum installation tehsion
MIT
maximum recommended stringing tension during installation

3.2.8
strain margin
commpnlyréferred to as 30 % of proof test level and the basis for defining the MIT and MAT
of the|aptical cable

Note 1 to entry: The strain margin (%) is directly related to the amount of mechanical tension, in N, a specific
cable design can sustain without strain on the optical fibres due to cable elongation.

4 Optical fibre

4.1 General

Single-mode optical fibres shall be used which meet the requirements of the relevant part of
IEC 60793. Fibres other than those specified above can be used, if mutually agreed between
the customer and supplier.
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4.2

4.2.

Attenuation

1 Attenuation coefficient

The typical maximum attenuation coefficient of the cabled fibres shall meet the requirements
of the relevant part of IEC 60793.

Particular values shall be agreed between customer and supplier.

The attenuation coefficient shall be measured in accordance with IEC 60793-1-40.

4.2,

The Idcal attenuation shall not have point discontinuities in excess of 0,10 dB.

2 Aff i iformit | ati tion di tHinuiti

Any reflective discontinuity shall be specified with the optical return loss measurement|which

shall e =55 dB.

The tgst method best suited to provide the functional requirements|i§ in accordancg¢ with

IEC 60793-1-40.

4.3

Cut-off wavelength of cabled fibre

The cabled fibre cut-off wavelength A shall be lower than‘the operational wavelength when

measlred in accordance with IEC 60793-1-44.

4.4

Fibre colouring

If the|primary coated fibres are coloured fer“identification, the coloured coating shpll be
readily identifiable throughout the lifetime of‘the cable and shall be at a reasonable mgtch to
IEC 60304. If required, the colouring shall~permit sufficient light to be transmitted through the

primafy coating to allow local light injection and detection.

4.5

Polarization mode dispersion (PMD)

When| mutually agreed between customer and supplier, PMD shall be measured in
accorj:]ance with |[EC 60793+1-48. The individual PMD and link PMD value of optical [fibres

shall
type of fibre used in the-OPGW.

5

eet the limit values indicated in the IEC 60793-2-50 specific table corresponding|to the

Chble element

The njaterial(s) used for a cable element shall be selected so that they are compatible with

the

ofher’elements that are in _contact with it. Refer to the relevant parts of the segtional

specification IEC 60794-4. The following requirements apply specifically to OPGW:

a)

b)

c)

Optical elements (buffer tubes containing optical fibres, bundles, etc) and each fibre within
a cable optical element shall be uniquely identified, for example, by colours, by a
positional scheme, by markings or as agreed between customer and supplier.

The optical fibre unit(s) shall house the optical fibres and protect them from damage due
to environmental or mechanical forces such as longitudinal compression, crushing,
bending, twisting, tensile stress, long- and short-term heat effects caused by
environmental variations or by atmospheric discharges.

For loose tube construction, one or more primary coated fibres or optical elements are
packaged, loosely in a tube construction, with a suitable water-blocking system. Polymeric
tubes may be reinforced with a composite wall as long as the cable complies with this
specification.
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6 Cable construction

Refer to the relevant parts in Clause 6 of IEC 60794-4 2003. The following requirements apply
specifically to OPGW cables:

a) The optical fibre unit shall house the optical fibres and protect them from damage due to
environmental or mechanical forces such as longitudinal compression, crushing, bending,
twisting, tensile stress, long- and short-term heat effects caused by environmental
variations or by atmospheric discharges.

b) The stranded wires used for cable armouring may be round according to IEC 61089 or
other cross-sectional shapes, i.e. trapezoidal or z-form.

c) The wire types composing the external armour can be from one or more of the fellowing
standards and their mechanical properties shall comply, before stranding,‘with the
requirements of the specification indicated.

— | aluminum alloy IEC 60104
— | zinc coated steel IEC 60888
— | aluminum IEC 60889
— | aluminum-clad steel IEC 61232.

Unles§ other requirements are mutually agreed between the cUstomer and the supplien, after
stranding, the wires shall meet the requirements of IEC 61089.

7 Chpble design characteristics

Table|1 is a summary of important cable charactéristics which may be of relevance to bqth the
customer and the supplier. Other characteristics may be mutually agreed by both cudtomer
and suipplier.

Table 1 — Cable design characteristics

Ref Design characteristics Units
1 Number and type of fibres
2 Detailed description of the cable design
5 Overall diameter mm
4 Calculated cross-sectional area of wires mm?
concerning calculation of RTS
5 Calculated mass kg/km
6 RTS kN
7 Modulus of elasticity MPa
B Coeffietent-of-timearexpansion 4904
9 DC resistance at 20°C Q/km
10 Fault current capacity (kA)Z s
11 Lightning resistance Coulomb
12 MAT — Maximum allowable tension kN
13 MIT — Maximum Installation tension kN
14 Allowable temperature range for storage, °C
installation and operation
15 Strain margin of OPGW % length
16 Maximum tension for strain margin of N
OPGW
17 Lay direction of outer layer
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Ref Design characteristics Units

18 Minimum bending radius during mm
installation

19 Minimum bending radius installed mm

In order to reduce the risk of corrosion the external side of wires or the whole wires
themselves on the strands and the tube protecting the fibre optic element(s) of cables should
be composed of the same metal or be coated with grease. If used, the necessary type and the
amount of grease to be applied shall be in accordance with IEC 61394 or shall be defined
between the supplier and the customer.

The type of fittings shall be approved between the customer and the supplier~anqd their
compatibility shall be checked according to the customer or the supplier fitting specificat|on.

8 Chble tests

8.1 General

The parameters specified in this standard may be affected by measurement unceftainty
arising either from measurement errors or calibration errors{/Acceptance criteria shall be
interpIeted with respect to this consideration. For some tests specified in this standard, the
objecfive is “no change in attenuation”. The total uncertainty of measurement for this stgndard
shall e less than or equal to 0,05 dB for attenuation of 0,05 dB/km for attenuation coeff|cient.

Any measured value within this range, either positfive or negative, shall be considered @as “no
change in attenuation”. By agreement between,,customer and supplier, minor deviation from
this limit may be accepted at some low frequency, e.g. less than 10 % of the fibres. Hoyever,
for mgchanical tests no deviation in excess- of 0,20 dB shall be accepted.

The odptical attenuation measuremepnts may be performed by using an optical time dpmain
refleclometer (OTDR) or a light source and a power meter, depending on the typology [of the
cable|test. If, for a specific-i€st, distribution damage is envisioned for the fibreg, the
attenyation shall be measured,in terms of dB/km, while for localized damage the attenpation
shall he measured in terms‘of dB. Nevertheless, uncertainty measurement issues due tq short
fibre length shall be considered when using OTDR.

The number of fibres“tested shall be representative of the cable design according tg fibre
sampling indicated’in IEC 60794-1-1. Different sampling can be agreed between cugtomer
and suipplier.

The qceeptance criteria are part of the manufacturer’s quality plan and his tedhnical
description.

Specimens for the tests shall be taken from the supplier in advance to the tests.

8.2 Classification of tests
8.2.1 Type tests

A full verification of an OPGW design includes all type tests and characteristics specified in
Table 1. Type tests are required to be made before supplying a type of cable covered by this
standard on a general commercial basis in order to demonstrate satisfactory performance
characteristics to meet the intended application and shall be carried out on a cable length
which meets the requirements of the relevant routine tests. These tests are of such a nature
that, after they have been made, they need do not be repeated unless significant changes are
made in the cable material, design or type of manufacturing process which might change the
performance characteristics.
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If some tests are to be repeated, they shall be agreed between the customer and the supplier.

8.2.2 Factory acceptance tests

Factory acceptance tests are made on samples of completed cable, or components taken
from a completed cable adequate to verify that the finished product meets the design
specifications. Scope and incidence of sample tests if required shall be agreed between the
customer and the supplier.

Failure of a test specimen to comply with any one of the requirements of this standard shall
constitute grounds for rejection of the lot represented by the specimen. If any lot is so
reject 4d, thU OUPP:;UI Oha” hGVU thU I;sht tU tUOt, UII:’ vTive, G” ;IId;V;duG: dlumo Uf \Jatles in

the lo{ and submit those which meet the requirements for acceptance.

8.2.3 Routine tests

Routinje tests are made on all production cable lengths to demonstrate theifiintegrity.

Failurge of a test specimen to comply with any one of the requirements ‘of this standard shall
constifute grounds for rejection of the lot represented by the specimen. If any lot|is so
rejected, the supplier shall have the right to test, only once, allgindividual drums of cables in
the lo{ and submit those which meet the requirements for accefptance.

8.3 |Type tests
8.3.1 General

For al| tests under load conditions, the fibres shall*be terminated at both ends prior to stfain in
a manner such that the optical fibre ends canndét/move relative to the cable ends.

The tgst results shall meet the requirements as stated in the supplier’s written specification
and the following general optical requirement.

If optical attenuation is monitored during the test, a permanent or temporary incregase in
opticall attenuation greater than 0,2 dB or 0,2 dB/km of test fibre, at 1550 nm ng¢minal
wavelength for single-mode~ fibres, shall constitute failure. Attenuation measurgment
proceflure should be in accordance to IEC 60793-1-40. Different monitoring wavelength can
be used if agreed betweeh customer and supplier.

8.3.2 Tensile.performance

The cable and-fibre strain shall be evaluated in accordance with IEC 60794-1-21, with the
follow|ng precisions:

The cabte shattbe termmated with suftable TIngs reltevarnt 1o tne type or cable.

The tensile performance test shall be performed in order to determine the optical behaviour of
the OPGW under tensile load conditions with regard to the following:

a) optical performance (optical attenuation change);

b) fibre strain;

c) strain margin;

d) minimum length of cable under tension shall be 25 m.

The optical fibre test length shall be at least 100 m for attenuation measurement and 100m for
fibre strain measurement. Tension shall be steadily increased to 70 % RTS and released back

to initial load. Higher values may be used if mutually agreed between customer and
manufacturer.
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On completion of the test the following criteria shall be considered:

a) increase in optical attenuation greater than the limit stated in 8.3.1, before reaching MAT
loading shall constitute failure;

b) a strain margin less than the specified value up to MAT shall constitute failure;
c) any permanent increase in optical attenuation after test shall constitute failure.

8.3.3 Stress-strain test

Stress-strain tests shall be performed in order determine the behaviour of the cable under
load conditions and shall be undertaken in accordance with Annex B of IEC 61089:1991.
Samp R GtT—HhRGe erster—shra be—miatran an be in
accordlance with IEC 61089 (other sample control lengths may be used if mutuallygqgreed
between the customer and the supplier). The maximum load shall be 70 % of RTS pr the
value [agreed between customer and manufacturer.

The cpble shall be terminated with suitable fittings relevant to the type of{)cable. During the
test there shall be no visual damage to the cable strands. All stress<and strain yalues
obtainled during the test and agreed upon by the supplier and the customer shall be recofded.

If reqyired, the tensile performance test may be carried out simultaneously with this test
The modulus of elasticity, if required, can be calculated durjng the third cycle.

8.3.4 Breaking strength test

When| a test for the breaking strength of the cable is required, the cable shall withstand
withoyt fracture of any wire, not less than 95 % of RTS. This value is 90 % of the summation
of thd nominal tensile strength of each wire> The cable shall be terminated with syitable
fitting$ relevant to the type of cable.

This test shall be carried out without eptical measurements.

8.3.5 Sheave test

The tg¢st shall be performed. to verify that the installation of the OPGW will not damgge or
degragle their performance: The cable shall be tested in accordance with Method E18B of
IEC 60794-1-21 with the/following details:

— the minimum.length of cable shall be 15 m; minimum length of cable bent under tg¢nsion
shpll be 2ny

— the¢ diameter of sheave shall be not larger than 40 times the cable diameter;

— the moving speed of cable during test shall be up to 0,6 m/s.

Subject the cable sample to a minimum of 20 moving cycles with a bending angle of
45° £15°,

Mechanical tension on cable during the test shall be maintained at MIT or 15 % of RTS,
whichever is larger. Inspect the tension level and adjust, if necessary, each 5 cycles during
the test.

The total cable length shall be enough to permit optical measurements and shall be
terminated with suitable fittings relevant to the OPGW cable.

The cable ends are prepared in order to allow transmitted optical power measurement in one
or several fibres during the test. The minimum test length of the optical fibres shall be 100 m.
If necessary, fibres shall have to be loop-spliced at the cable ends. Terminations should be
positioned in such a way to assure that movement of cable during cycles doesn’t affect optical
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measurements. The baseline for optical attenuation measurement shall be taken before
tensioning the cable.

The ovality of OPGW and the ovality of optical unit(s) shall be calculated after the test. The
maximum allowable ovality (MAOC) of the cable and optical unit(s) shall be not greater than
20 %.

The change in attenuation of monitored optical fibres shall comply with the general optical
requirements stated in 8.2.1.

Under visual inspection, the OPGW section subjected to sheave test shall not show cracking,
bird caging, nor breaking of any element.

8.3.6 Aeolian vibration test

The 1esistance of the cable to aeolian vibration shall be tested in,_ accordancqg with
IEC 60794-1-21, Method E19 with the following precisions:

a) mechanical tension on cable during the test shall be maintained-at 20 % +5 % of itp RTS
vallue;

b) the total cable length shall be enough to permit extension of the ends and for the
edquipment to be attached for optical measurements;

c) the optical attenuation shall be monitored at 1 5500nm, along the whole test and
atfenuation of the optical link shall be registered atregular intervals;

d) suspension and dead end fittings relevant to the"OPGW cable shall be used to attagh the

Sjmple to the test equipment;
e) number of vibration cycles to apply shall begminimum 10 000 000;

f) any visible damage to the cable or to any-of the cable elements shall be considered as a
test failure;

g) the maximum allowable ovality (MAOC) of the optical unit shall be 20 % of the megsured
diameter of the optical unit.

The change in attenuation of-‘monitored optical fibres shall comply with the general g¢ptical
requirements stated in 8.2.1.Fhe baseline for optical attenuation measurement shall be|taken
at the|beginning of test and, after tensioning the cable.

8.3.7 Creep

If required, thistest shall be carried out on cables according to IEC 61395. The paramefers of
evalugtion are:as follows

— ORGW*shall be tensioned to 20 % RTS 5 % RTS level and maintained within the| limits
specified in IEC 61395 during the fest;

— temperature of evaluation: 20 °C.

Additional or different conditions of evaluation can be applied if agreed between customer and
supplier. Test loads of interest for line designers could go from 10 % RTS up to 25 % RTS.

The sample shall be terminated with suitable fittings relevant to the OPGW. No optical
measurements are required when performing this test. The predicted creep at one year and
10 years should be calculated using the equation fitted to the experimental 1 000 h creep
results.


https://iecnorm.com/api/?name=e68a47a8f5aafa270285dd207926d265

IEC 60794-4-10:2014 © IEC 2014 -15 -

8.3.8 Low frequency vibration test (Galloping test)

8.3.8.1 General

Low frequency vibration shall be tested in accordance with E26 method of IEC 60794-1-21;
this test applies for OPGW to be installed in areas where ice build-up and strong winds are
envisaged.

8.3.8.2 Test conditions

The following test conditions apply:

a)
b)
c)

d)

e)

f)

g)

h)

Nuymberofcvecles—100 000
4

Pgak to peak antinode amplitude/loop length ratio: 1/25.

Tgnsion: The cable shall be tensioned to a level that permits induce galloping effect at

the defined amplitude; 5 % to 10 % of MAT is considered an adequate tension‘level.

THe overall span between dead-end assemblies shall be a minimum lof 35 m. Ttﬂe end
i

abutments are used to load and maintain tension in the OPGW.\The test sec
contained between the two intermediate abutments. End and intermediate abutment

on is

94 need

ndt be separate units if the combined unit affords sufficieni.‘space for the apparatus
splecified below. The OPGW sample to be tested shall be of-sufficient length beyopd the
infermediate abutments to allow removal of the cable outer’ ceverings and to allow dccess

to|the optical fibres.

A suitable suspension assembly shall be located approximately midway between t
degad-end assemblies.

Me¢ans shall be provided for measuring and mohnitoring the mid-loop (antinode),

He two

single

lopp galloping amplitude. A suitable shaker shallbe used to excite the cable in the vprtical
plane. The shaker armature shall be securely fastened to the cable in the vertical plgne.

THe test length of the optical fibre shall*be a minimum of 100 m. To achieve this
sejveral fibres may be spliced togethertAt least one fibre shall be tested from each

ength
buffer

tube or fibre bundle. Splices should\be made so the optical equipment can be locdted at

thge same end.

An initial optical measurement shall be taken when the span is pre-tensioned to

approximately 5 % of maximium installation tension prior to final tensioning.

8.3.8.8 Requirements.of-galloping test

The change in attenuation of monitored optical fibres shall comply with the general
requirements stated in“8.3.1.

The elements(off OPGW shall have no cracks or splits.

8.3.9 Temperature cycling

optical

The cable shall be tested in accordance with Method F1 of IEC 60794-1-22, with the following
conditions:

Minimum length of cable to test shall be 500 m;

low temperature extreme —40 °C;

high temperature extreme +75 °C;

precondition the sample at 23 °C, before test, a minimum of 16 h;
soak time at extreme temperatures shall be minimum 16 h;
Number of cycles: 2

Temperature change rate: <40 °C/h.

Different conditions of evaluation can be applied if agreed between customer and supplier.


https://iecnorm.com/api/?name=e68a47a8f5aafa270285dd207926d265

-16 - IEC 60794-4-10:2014 © IEC 2014

Any permanent increase in attenuation in optical fibres after the test shall not exceed
0,10 dB/km when measured at 1 550 nm.

8.3.10 Water penetration (applicable to optical unit(s) only)

The cable shall be tested in accordance with Method F5B of IEC 60794-1-22:2012.

A 1 m sample of OPGW cable with all the armour wires removed shall be tested for water
penetration only on the hermetic optical unit. Assure the ends of the uncovered optical unit
are not collapsed in order to permit free flow of liquids at the entrance.

No wdter Teak should be detected at the unsealed end of the sample after 1 h of T m helght of
water [pressure is applied on one end of the sample.

8.3.11 Short-circuit
The sghort-circuit test shall assess the performance of the cables\vand the ¢ptical

charagteristics of the fibres under typical short-circuit and has to be tested:in accordance with
the method specified in Method H1 of IEC 60794-1-24.

The fdllowing conditions apply:

a) the initial sample temperature shall be 40 °C +5 °C, if. not otherwise agreed befween
customer and manufacturer;

b) the sample shall be subjected to three short-circuitypulses;

c) apply each short-circuit pulse once the sample has stabilized at initial temperature;

d) for each short-circuit pulse, the fault current.duration shall be between 0,25 s to 1,0 §;

e) the total short-circuit energy of each pulse-to be impacted on the sample shall be equal to

thé value specified by the manufactureftand agreed with the customer;

f) the maximum temperature measured'inside the optical unit of OPGW on each puls¢ shall
ngt exceed 200 °C;

g) any permanent increase in attenuation in the monitored optical fibres 30 min after the test
shlall comply with the gengeral optical requirements stated in 8.2.1;

h) any visible rupture or«degradation on the OPGW elements, such as bird-caging effect on
arfmour wires, duringthe test or after releasing the OPGW load, is considered a fhilure.
THe optical unit(s)~of the tested sample shall be dissected and inspected visually for
exicessive weary discoloration, deformation or breakdown.

8.3.12 Lightning test

The lightning'test shall assess the performance of the cables and the optical characterisfics of
the figres_under typical lightning conditions and shall be tested in accordance with the method

specif ed-mtethodHBofHEC60794=1=24Differentconditionsofevatuatiomrcanmbe applied if
agreed between customer and supplier.

On completion of the test, the following criteria shall be considered:

The change in attenuation of monitored optical fibres shall comply with the general optical
requirements stated in 8.2.1.

If after the lightning impact, on any of the impact zones any wires are found to be broken,
then the residual strength of the sample with broken wires shall be evaluated. If the residual
strength in the sample is less than 75 % of the OPGW RTS, then this shall constitute a failure.

Any visible bird-caging effect on armour wires, during the test or after releasing the OPGW
load, is considered a failure in this test.
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The parameters and infomration on test conditions listed in Table 2 shall be provided in the
lightning test report:

Table 2 - Lightning test conditions and parameters to be informed in the test report

No. Description Units
1 Mean direct current level of each applied electrical impact A
2 Time of each applied electrical impact 5
3 Resultant calculated charge for each electrical impact Coulomb
4 Polarity of discharge from electrode to cable sample (+) if not otherwise
agreed
5 Maximum observed current variation during electrical impact % (average gurrent)
6 Gap distance between electrode and cable sample mm
7 Mechanical load applied on cable sample during test N
8 Considerations for charge amount used for electrical fuse melting if Coulomb
considered as part of the results calculation.
9 Material and dimensions of electrode and electrical fuse -
10 Minimum existing distance between electrical fuse and any point of mm
the structure used to fix the electrode and cable sample.
11 Environmental temperature under which the lightning testiwas °C
performed
12 Description of fittings used to fix the cable sample -
13 Number and type of broken wires (if any) after’each electrical impact -

8.4
8.4.1

Samp

The t
agree

8.4.2
e De
o Vi

Factory acceptance tests

General

 between customer-and supplier.

Typical tests
sign

bual inspection of the cable elements

e La

|y length of armouring

e tests and factory acceptancetests shall be carried out according to the quality ¢
the supplier and, if required, in.the presence of the customer or his representative.

bst methods and requirements are given by this standard. Additional tests m

e Diameter of cable

e Weight per unit length of cable

e DC resistance of cable

e Breaking strength test (one sample)

e Optical fibre attenuation coefficient at operational wavelength

8.5
8.5.1

Routine tests

General

lan of

Ry be

Routine tests shall be carried out on all manufactured cables and in accordance to the quality
plan of the supplier.
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