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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-402: Generic specification — Basic optical cable
test procedures — Electrical test methods — Lightning test
(for OPGW, OPPC and OPAC), Method H2
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh com
national electrotechnical committees (IEC National Committees). The object of IEC is to promete intern
operation on all questions concerning standardization in the electrical and electronic fields. To this e
ddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
paration is entrusted to technical committees; any IEC National Committee interested in the subject dea
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with-the)International Organizat
ndardization (ISO) in accordance with conditions determined by agreement‘between the two organizat

e formal decisions or agreements of IEC on technical matters express/ as-nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical“committee has representation fr
brested IEC National Committees.

L Publications have the form of recommendations for international use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsiblenfor the way in which they are used or fi
interpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their, Rational and regional publications. Any divergence beg
IEC Publication and the corresponding national er regional publication shall be clearly indicated in the|

S

itself does not provide any attestation ofrconformity. Independent certification bodies provide con
essment services and, in some areas, aceess to |IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

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

mbers of its technical committees and IEC National Committees for any personal injury, property dam|
er damage of any nature. whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of_the publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicat
ispensable for the correct application of this publication.

ention is drawn-to the possibility that some of the elements of this IEC Publication may be the subject of
hts. IEC shall'not be held responsible for identifying any or all such patent rights.

0794-1-402 has been prepared by subcommittee 86A: Fibres and cables, of IEC teckh

comnpittee 86: Fibre optics. It is an International Standard.

brising
htional
d and
tports,
Their
It with
aising
on for
ons.

htional
pm all

htional
pf IEC
br any

ations
tween
latter.

ormity
br any

liability shall attach to IEC or’itfs)directors, employees, servants or agents including individual expeits and

age or
5) and
er IEC

ons is

patent

nical

This first edition cancels and replaces the first edition of IEC 60794-1-24 published in 2014.
This edition constitutes a technical revision.

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

a) O

PPC cables are included.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86A/2045/CDV 86A/2128/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accofldance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;~avajlable
at wyw.iec.ch/members_experts/refdocs. The main document types developed- by IEC are
descilibed in greater detail at www.iec.ch/standardsdev/publications.

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

The gommittee has decided that the contents of this document will'remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related tp the
specific document. At this date, the document will be
e rgconfirmed,

e wjthdrawn,

e rgplaced by a revised edition, or

e amended.
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INTRODUCTION

The electrical tests contained in IEC 60794-1-24:2014 will now be individually numbered in the
IEC 60794-1-4xx series. Each test method is now considered to be an individual document

rather than part of a multi-test method compendium. Full cross-reference details are given in
IEC 60794-1-2.
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OPTICAL FIBRE CABLES -
Part 1-402: Generic specification — Basic optical cable
test procedures — Electrical test methods — Lightning test
(for OPGW, OPPC and OPAC), Method H2

1 Scope

This part of IEC 60794 applies to the test intended to evaluate the impact of a lightning strike

on ar} optical ground wire (OPGW), optical phase conductor (OPPC) or optical attached gable

(OPAC).

2 Normative references

The f

For

IEC 6
Moni

IEC 4

3 Terms, definitions and abbreviated terms

3.1

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

ISO ¢
addre

3.2

0793-1-46, Optical fibres — Part 1-46: Measurément methods and test procedu
oring of changes in optical transmittance

0794-1-1, Optical fibre cables — Part 1-1.-Generic specification — General

Terms and definitions

SSses:

C Electropedia: available at http://www.electropedia.org/

O Onlinebrowsing platform: available at http://www.iso.org/obp

Abbreviated terms

EDS

everyday stress

bllowing documents are referred to in the text in such a way that'some or all of their cgntent
consflitutes requirements of this document. For dated references;only the edition cited ap

plies.

indated references, the latest edition of the refereneed document (including any
amendments) applies.

fes —

nd IEC maintain terminological databases for use in standardization at the follgwing

OPAC optical attached cable
OPGW optical ground wire

OPPC optical phase conductor

RTS

rated tensile strength

4 General

The lightning test should be carried out only for comparison between different cable designs.

In the case of an OPAC, the cable shall be installed on the messenger in order to simulate as
closely as possible a real installation, and the lightning test should be carried out to determine
that the sheath is not severely damaged.


http://www.iso.org/obp
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5 Sample

The test shall be performed on the mid-point of an OPGW sample, an OPPC sample or an
OPAC sample attached to the agreed messenger.

The sample shall be at least 10 m long between the anchoring clamps.

Optical attenuation of monitored fibres shall be measured according IEC 60793-1-46. The test
length of the optical fibre shall be longer than 100 m. In order to detect damage to any of fibre
units (tubes) in the cable due to S|mulated Ilghtnlng strlke the test Ioop shall preferably include

S s 2 s . = ‘ their
couni is Iower If the OPGW/OPPC/OPAC under test comprlses muItlpIe umts (tubes with
optical fibres, the measured fibres shall be taken from all units in equal numbers.

6 Apparatus

A typjcal test arrangement which can be used for the lightning test is shown in Figure 1.

L
7
7
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T
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-

thgrmocouple
insulator
an¢horing clamps

syfnmetric earthing connectors

electrode with plane suriace preferably in Vvoliram-Copper
metal fuse for ignition
tension meter

gap between electrode and cable surface = 6 cm

> 00 N O o b W N

test sample (including OPAC messenger wire, if applicable)

Figure 1 — Lightning test arrangement

The electrode, consisting of a copper or iron rod, shall be positioned above the metallic cable.
The electrode and metallic cable shall be connected between themselves by metal fuse. The
applied tensile load on the metallic cable sample shall be everyday stress (EDS), 15 % £ 5 %
of the rated tensile stress (RTS). If mutually agreed between the customer and supplier, other
tension loads may be applied.


https://iecnorm.com/api/?name=852733b1bd964b053d7722cb0c35bab4

-8 - IEC 60794-1-402:2021 © |IEC

2021

When testing an OPAC, a metal fuse shall be connected as closely as possible to a point where
the OPAC and, where applicable, the lashing binder is in contact with the messenger.

7 Procedure

The sample shall be subjected to a simulated lightning strike, which causes melting effects.

Table 1 — Test parameters

Class 0 Class 1 Class 2 Class 3
Current (A) 100 200 300 400
Duration (s) 0,5 0,5 0,5 0,5
Charge transfer (C) 50 100 150 200

The test parameters are chosen between class 0 and class 3 according\t6 Table 1 or can be

agree

The ipitial temperature of the cable should be about +23 °C =& °C but other values m

used
unde
areu
of thd

exceed 95 % of the target.

8 R

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

a) A

b)

th

For details<to.be specified and reported in the test report, see Table 2.

shall constitute a failure (OPGW/OPPC/OPAC).

F
trle tensile strength of the/individual wires of the cable sample submitted to the ligh
S

d between the customer and the supplier, depending on the construction characteri

if mutually agreed between customer and supplier. Théstest shall be repeated 5
the same conditions on different samples or different sections of the same sample if
hdamaged. The tolerance on the charge transference is’+10 %. A charge exceeding 1
target value may also be acceptable. The averagé of the five (5) charge transfers

fequirements

Ny permanent or temporary increase in optical attenuation greater than the specified

br OPGW or OPPC, the residual strength of the cable shall be calculated from the s

rike. If the calculated\residual strength is less than 75 % of the original declared RTS
is shall constitute~a-failure.

etails to be'specified

stics.

hy be
times
wires
10 %
shall

value

Im of
tning
then



https://iecnorm.com/api/?name=852733b1bd964b053d7722cb0c35bab4

IEC 60794-1-402:2021 © |IEC 2021 -9-

Table 2 — Details to be specified for each lightning strike

Description Units

Test conditions Class 0,1,20r3
Mean direct current level of each applied electrical impact A

Time of each applied electrical impact s
Resultant calculated charge for each electrical impact Coulomb

Polarity of discharge from electrode to cable sample

(+) if not otherwise agreed

Maximum observed current variation during electrical impact

% (average current)

Gap flistance between electrode and cable sample mm
MecHanical load applied on cable sample during test N
Consjiderations for charge amount used for electrical fuse melting if considered Coutomb
as p3art of the results calculation

Matefial and dimensions of electrode and electrical fuse —
Minimium existing distance between electrical fuse and any point of the structure mm
used|to fix the electrode and cable sample.

Environmental temperature under which the lightning test was performed °C
Description of fittings used to fix the cable sample —
Numlber and type of broken wires (if any) after each electrical impact —
Estimated residual breaking strength of the cable % RTS
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