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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-2: Generic specification —
Basic optical cable test procedures —

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
-operation on all questions concerning standardization in the electrical and electronic(fields. To this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC* Publication(s)").
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
ay participate in this preparatory work. International, governmental and non-governmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement)between the two organizatio

sing
onal
and
orts,
heir
with
sing
h for
hs.

2) The formal decisions or agreements of IEC on technical matters express,sas nearly as possible, an internat|onal
gonsensus of opinion on the relevant subjects since each technical\eommittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for interfational use and are accepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts are(made to ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible’ for the way in which they are used or for| any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
tfansparently to the maximum extent possible in theirnational and regional publications. Any divergence between
gny IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of-conformity. Independent certification bodies provide confofmity
Isessment services and, in some areas, 'dc¢cess to IEC marks of conformity. IEC is not responsible forl any

rvices 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 er(its directors, employees, servants or agents including individual experts| and
members of its technical committees and IEC National Committees for any personal injury, property damage or
dther damage of any nature“whatsoever, whether direct or indirect, or for costs (including legal fees)| and
gxpenses arising out oftthe publication, use of, or reliance upon, this IEC Publication or any other|IEC
Hublications.

8) Attention is drawn (to,the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable forthe“correct application of this publication.

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

Thig allows the user to identify the changes made to

the brevious-ed 6078 2047 ortical-barappears-inthe-margin-whereve change

has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60794-1-2 has been prepared by subcommittee 86A: Fibres and

cabl

es, of IEC technical committee 86: Fibre optics.

This fifth edition cancels and replaces the fourth edition published in 2017. This edition
constitutes an technical revision.

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

editi

on:

a) addition of cross-reference tables listing the new test method numbers and the previous test

athad niuumbaorc
HetHo oo ioeTos

The

Full

report on voting indicated in the above table.

Thig

Thig

A lis
can

The
stal
the

text of this International Standard is based on the following documents:
CDhV Report on voting
86A/2009/CDV 86A/2057/RVC

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

International Standard is to be used in conjunction with IEC 60794-1-1.
publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

t of all parts in the IEC 60794 series, published-Gnder the general title Optical fibre cab
be found on the IEC website.

committee has decided that the contentsyof this document will remain unchanged until
ility date indicated on the IEC web sitecunder "http://webstore.iec.ch" in the data relate]
specific publication. At this date, thexdocument will be
reconfirmed,

vithdrawn,

replaced by a revised edition, or

hmended.

the

les,

the
d to

IM
co
co

PORTANT — The“ colour inside’' logo on the cover page of this publication indicates that
htains colours which are considered to be useful for the correct understanding of its
htents. Users should therefore print this document using a colour printer.

it



https://iecnorm.com/api/?name=8261bf4132065941caddce51a5ff43f5

IEC 60794-1-2:2021 RLV © |IEC 2021 -5-

INTRODUCTION

A decision has been reached to reorganize the IEC 60794-1-2 set of test methods into single-
subject documents. This will be a migration as the existing test methods are revised and as new
test methods are promulgated, rather than a wholesale rewrite. Part of this migration is a
decision to maintain the traditional letter-number classification and to use a numbering system

whigh maintains connection 1o the exiIsting numpering system.

Thelnew test method numbering format has been agreed, in line with IEC Secretariat

secfional and product specifications easier. Cross-reference tables listing the
numbers and the previous test method numbers have been included (see Q.i;‘ri'x
to Tlable A.8). P

A

-

/
The|format agreed is as follows: ,\Q)b‘
@Q
IEC 60794-1-Xnn C)
whdre \\
X E 2nd digit of the old 2-digit reference; Q
nn f incremental number (starting with old test r&god number).

QO

Forlexample:

IEC|60794-1-21 method E1 (tensile) bec r%g\s IEC 60794-1-101;
IEC|60794-1-22 method F5 (water pi@tration) becomes IEC 60794-1-205;
IEC|60794-1-23 method G7 (tube\lg'mking) becomes IEC 60794-1-307;

IEC|60794-1-24 method H2 (‘Ii@ﬂing) becomes IEC 60794-1-402.
NN

to hlelp the cross-referencing from old to new and that will make the updating th
est method

3

ideli
e rele

, Table

Annex A has been added.tglhis document containing a cross-reference between the old

new number scheme. @ ¢

hes,
ant

A1

and



https://iecnorm.com/api/?name=8261bf4132065941caddce51a5ff43f5

-6- IEC 60794-1-2:2021 RLV © IEC 2021
OPTICAL FIBRE CABLES -
Part 1-2: Generic specification —
Basic optical cable test procedures —
General guidance
1 [Scope
Thig part of IEC 60794-1 applies to optical fibre cables for use with telecommunications
equjpment and devices employing similar techniques, and to cables having a combinatiop of
both optical fibres and electrical conductors.
Thej prime objective of this document is to provide the end user with-an overview about|the
confent of different parts of the IEC 60794-1 series numbered -2X. Table-1 shows the diffefent
paris.
An pbjective of this document is to define general requirements-and methodology guidgnce
applicable to all of the cable test methods of IEC 60794-1 (alf patts).
A s¢cond objective of this document is to provide the end'Wser with an overview of the diffefent
test| methods contained in the different parts of thg“NEC 60794-1 series, numbered -Xnn.
Table 1 shows the different parts.
Table 1 — Document overview
Test methods IEC reference Previous Test method categpry
compendium reference letter
reference

Geperal guidance IEC 60794-1-2 IEC 60794-1-2 -

Mégchanical IEC 60794-1-1nn | IEC 60794-1-21:2015 Methods E

Environmental I[EC 60794-1-2nn | IEC 60794-1-22:2017 Methods F

Cdble elements IEC 60794-1-3nn | IEC 60794-1-23:2019 Methods G

Elgctrical I[EC 60794-1-4nn | IEC 60794-1-24:2014 Methods H

NOITE 1 The comfendium reference specifications detailed in column 3 will continue in force until all of the {est

me

NO|
nurj

NO

hods thereip~a¥e*revised into the single-subject documents using the new numbering scheme.

TE 2 Foapexisting test methods, "nn" is the test method number. For new test methods, "nn" is an increme
hber follQwing the last test method number for that test category.

htal

pns

TE 37 Several numbers in the test method numbering sequence are missing. The reasons for these omissi

are

nistorical. To avold conftusion, the existing numbering sequence nas been retained.

These documents define test procedures to be used in establishing uniform requirements for
the geometrical, transmission, material, mechanical, ageing (environmental exposure) and
climatic properties of optical fibre cables, and electrical requirements where appropriate.

Throughout the documents, the wording "optical cable" can also include optical fibre units,
microduct fibre units, etc.

The secondary objective of this document is to provide the end user with useful guidance when

test

ing optical fibre cables.
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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.

IEC 60793-1-40, Optical fibres — Part 1-40: Attenuation measurement methods—and—test
srosocirns Alionnalion

IEC
Mor

IEC
catg

IEC

IEC
cab

IEC
cab

IEC
cab

IEC
cab

For

ISO
add

4

60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedurd
itoring of changes in optical transmittance

60793-2-40, Optical fibres — Part 2-40: Product specifications — Sectional specificatiof]
gory A4 multimode fibres

60794-1-1:2015, Optical fibre cables — Generic specification — General

60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic op
e test procedures — Mechanical tests methods

60794-1-22:2017, Optical fibre cables — Part 1-22: Geferic specification — Basic op
e test procedures — Environmental test methods

60794-1-23:2019, Optical fibre cables — Part #4728: Generic specification — Basic op
e test procedures — Cable element test methods

60794-1-24:2014, Optical fibre cables ZPart 1-24: Generic specification — Basic op
e test procedures — Electrical test methods

Terms and definitions
the purposes of this document, the terms and definitions given in IEC 60794-1-1 apply

and IEC maintain terminological databases for use in standardization at the folloy
fesses:

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

SO Onling{browsing platform: available at http://www.iso.org/obp

General guidance

for

ical

ical

ical

ical

ving

4.1

Test procedure format

The standard descriptive order of each test method is in general as follows: object, sample,
apparatus, procedure, requirement, details to be specified, details to be reported. Additional
clauses may be inserted, whilst maintaining this general order.

4.2

Standard atmospheric conditions

Two sets of allowable ambient conditions for cable testing are defined for use in testing in this
document:

a)

Standard test conditions

— temperature: +23 °C £ 5 °C
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— pressure: site ambient
— relative humidity: 20 % to 70 %

b)

Expanded test conditions

— temperature: 425 °C + 15 °C

— pressure: site ambient
— relative humidity: 5 % to 95 %

021

Unless otherwise stated in the particular test, the expanded test conditions shall be used as the

default atmospheric conditions when performing tests. The standard test conditions are onl

use

NOTE A tightly-controlled temperature range is considered unnecessary for most cable tests.

Consideration shall be given to the effects of temperature differences and “wvariations
elegtronic and optical test equipment that may be used in performing the-tests. It may

nec

megns.

4.3

Synmpbols and abbreviated terms are given in IEC 60794-1-1.

4.4

All applicable safety and environmental regulations,.shall be met.

4.5

4.5.

Ensure the apparatus is calibrated:-.@nd adjusted in accordance with the manufactun

inst

Regord relevant information. of*the calibration process, such as the calibrated value

unc

2 Assessment.of uncertainties

for

when specifically requested.

bssary to maintain such equipment at the controlled atmospheric conditions by appropr

Symbols and abbreviated terms

Safety and environmental aspects

Calibration

1 Calibration process

ructions before use in order to minimize measurement uncertainty.

brtainty of the reference material or test equipment used.

on
be
iate

ers

and

surement uncertainty may be defined as the range within which the true value of a
megdsured quantity (the measure) is estimated to lie, within a given likelihood (or confide
levdl) [1]!. he measurement uncertainty normally comprises several components, som
ith may~be estimated using statistical techniques (known as type A uncertainties) w
rs,may be estimated on the basis of experience or other information (known as typ

nce
b of
hilst
e B

A typical build-up of uncertainty may include the following sources of uncertainty:

T Nu

calibration uncertainty of reference materials or equipment used — normally stated on
calibration certificates of the standards;

rval

the

transfer uncertainty — estimated changes in the certified values of reference materials or

equipment since they were calibrated;

operational uncertainty — estimated effects of environmental conditions, such as temper-

ature and humidity;

mbers in square brackets refer to the Bibliography.
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— statistical (random) uncertainty in the measurement of the specimen and the calibration
standard — due to, for example, electrical noise, vibration, data quantization, etc.

4.6

Preconditioning

Most tests are performed at ambient conditions or begin at ambient conditions,—as—per in
accordance with 4.2. The intent is that the preconditioning achieve thermal stability. Some test
methods address thermal stability in an explicit and detailed manner. Unless otherwise
specified, samples shall be preconditioned at ambient conditions for a minimum of 12 h prior to
the test.

4.7
For
elern

test|
test|

4.8
Opt

pariicular IEC 60793-1-40 for attenuation and IEC 60793-1-46 for(monitoring changes in op

tran

4.9

The
acc
test|

Single-mode fibres which are specified for performance in the L band are tested at 1 625

as g
the

Guide to qualification sampling

qualification purposes, it should only be necessary to test a subset of the fibre-"an
nent counts that represent a product range. Not all fibres within a cable are required tq
ed to qualify a cable. A guide to qualification sampling is found in IEC 6079441-1. No

Optical launch conditions

cal measurements shall follow conditions as described in—the 1EC 60793-1 serieq
smittance by transmitted power or backscattering.

Standard optical test wavelengths

standard optical test wavelengths for type testing of cabled optical fibre, performed-p4
brdance IEC 60794-1-1, are as given in Table 2,<unless otherwise specified in the indivi
or in the detail specification.

Table 2 — Standard.optical test wavelengths

Fibre type Wavelength
Single-mode 1550 nm £ 10 nm
Multimode 1300 nm £ 20 nm

NOTE Other test wavelengths can require different tolerance ranges.

iven in TableW3: In this case, specific performance criteria shall be specified at 1 625 nn
relevant specification.

multimode fibres that are optimized for wavelengths lower than 1 300 nm (e.g. 850 nm|

d/or
be
t all

5 are required for a cable design. It depends upon the application and relevant'specificafion.

ical

br in
dual

nm,
h by

ndn, Table 3), the highest specified wavelength shall be tested. In this case, the 1 30

Table 3 — Alternative optical test wavelengths

Fibre type Wavelength
Single-mode 1625 nm £ 10 nm
Multimode 850 nm £ 20 nm

NOTE Other test wavelengths can require different tolerance ranges.

Specified changes in optical performance include an allowance for measurement repeatability.
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Annex A
(informative)

Cross-references between new and old test method numbers

IEC 60794-1-2:2021 RLV © IEC 2021

Table A.1 to Table A.8 show the cross-references between new and old test method numbers.

Table A.1 — IEC 60794-1-1xx series

New+E6—66734-4+ox Fitte H-6-66794-124+method
series number number
IEQ 60794-1-101 Tensile performance Method E1
IEG 60794-1-102 Abrasion Method E2
Method A: Abrasion resistance of optical fibre cable MethodE2A
sheaths
Method B: Abrasion resistance of optical fibre cable Methfod E2B
markings
IEG 60794-1-103 Crush Method E3
Method A: Plate/plate Method E3A
Method B: Mandrel/plate Method E3B
IEQ 60794-1-104 Impact Method E4
IEG 60794-1-105 Stripping force stability of cabled optigal fibres Method E5A
IEG 60794-1-106 Repeated bending Method E6
IEQ 60794-1-107 Torsion Method E7
IEQ 60794-1-108 Flexing Method E8
- Snatch (deleted) Method E9
IEQ 60794-1-110 Kink Method E10
IEG 60794-1-111 Bend Method E11
Method _A: Standard test procedure Method E11A
Method-B: Alternative test procedure Method E11B
- Cut=through resistance (deleted) Method E12
IEQ 60794-1-113 Shotgun damage Method E13
Method A: Shotgun test Method E13A
Method B: Shotgun simulation Method E13B
- [Title unknown] (deleted) Method E16
IEG 6079451117 Bending stiffness Method E17

Method A: Three-point bend

Method E17A

Method B: Cantilever bend

Method ET1/B

Method C: Buckling bend

Method E17C

IEC 60794-1-118

Bending under tension

Method E18A

IEC 60794-1-119 Aeolian vibration Method E19

IEC 60794-1-120 Cable coiling performance Method E20

IEC 60794-1-121 Sheath pull-off force for optical fibre cable for use in Method E21
patch cords

IEC 60794-1-122 Buffered fibre movement under compression in optical | Method E22
fibre cables for use in patch cords

IEC 60794-1-123 Microduct route verification test Method E23

IEC 60794-1-124 Installation test for microduct cabling Method E24
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New IEC 60794-1-1xx

Title

IEC 60794-1-21 method

series number number
IEC 60794-1-125 Rip cord functional test Method E25
IEC 60794-1-126 Galloping Method E26
IEC 60794-1-127 Indoor simulated installation test Method E27
IEC 60794-1-128 Cable and fibre mechanical reliability test Method E28
IEC 60794-1-129 Straight midspan access to optical elements Method E29
IEC 60794-1-130 Coefficient of friction between cables Method E30

| E G-66-F34—4—434 MHereduettrereteararecetest Metheod+34
IEQ 60794-1-132 Creep behaviour tension test (for ADSS) Method E32
IEQ 60794-1-133 Multiple cable coiling and uncoiling performance Method E33
IEQ 60794-1-134 Coefficient of dynamic friction between cables Method E34
IEQ 60794-1-135 Sheave test (primarily for OPGW and OPAC) Method E+8B
Table A.2 — IEC 60794-1-2xx series
New IEC 60794-1-2xx Title IEC 60794-1-22 meth¢d
series number number
607494-1-201 Temperature cycling Method F1
- Deleted Method F2
- Deleted Method F3
- Deleted Method F4
607494-1-205 Water penetration Method F5
Method A: Water pengétration (circumferential) Method F5A
Method B: Water genetration (end-on) Method F5B
Method C: Water penetration (end-on, for cables with | Method F5C
swellable water blocking material)
- Deleted Method F6
607194-1-207 Nuclear radiation Method F7
607194-1-208 Pneumatic resistance Method F8
60794-1-209 Ageing Method F9
607494-1-210 Underwater cable resistance to hydrostatic pressure Method F10
607494-1-211 Sheath shrinkage Method F11
607494-1-212 Temperature cycling of cables to be terminated with Method F12
connectors
607494:.4-213 Microduct pressure withstand Method F13
60792-T-21% Table UV resistance test Method 14
60794-1-215 Cable external freezing test Method F15
60794-1-216 Compound flow (drip) Method F16
60794-1-217 Cable shrinkage test (fibre protrusion) Method F17
60794-1-218 Mid-span temperature cycling test for exposed buffer Method F18
tubes
60794-1-219 Material compatibility Method F19
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Table A.3 — IEC 60794-1-3xx series

IEC 60794-1-2:2021 RLV © IEC 2021

New IEC 60794-1-3xx

Title

IEC 60794-1-23 method

series number number
60794-1-301 Bend test for cable elements Method G1
60794-1-302 Ribbon dimensions and geometry — Visual method Method G2
60794-1-303 Ribbon dimensions — Aperture gauge Method G3
- Ribbon dimensions — Dial gauge (deleted) Method G4
60794-1-305 Ribbon tear (separability) Method G5
607194-1-306 Ribbon torsion Method G6
607494-1-307 Tube kinking Method G7
607194-1-308 Ribbon residual twist test Method G8
607494-1-309 Bleeding and evaporation Method.G9
607494-1-310 Stripping Method.-G10
Stripping force stability of cabled optical fibres Method G10A
Strippability of optical fibre ribbons Method G10B
Strippability of buffered optical fibres Method G10C
607494-1-311 Tensile strength and elongation at break of byffer Method G11A
tubes and micro tubes
607494-1-312 Elongation of buffer tubes and micro tub€s at low Method G11B

temperature

Table A.4 — IEC 60794-1-4xx series

New IEC 60794-1-4xx

Title

IEC 60794-1-24 method

series number number
60794-1-401 Short-circuit tesf{for OPGW and OPAC) Method H1
607194-1-402 Lightning test method for optical aerial cables along Method H2
electric power lines (OPGW and OPAC)
607194-1-403 Electrical continuity test of cable metallic elements Method H3

Table A.5 — IEC 60794-1-21 method numbers

IE|IC 60794-1-21 method Title New IEC 60794-1-Xxx
number series number

Method E1 Tensile performance 60794-1-101
Method E2 Abrasion 60794-1-102
MelhodvE2A Abrasion resistance of optical fibre cable sheaths 60794-1-102 Method A
Method E2B Abrasion resistance of optical fibre cable markings 60794-1-102 Method B
Method E3 Crush 60794-1-103
Method E3A Plate/plate 60794-1-103 Method A
Method E3B Mandrel/plate 60794-1-103 Method B
Method E4 Impact 60794-1-104
Method E5A Stripping force stability of cabled optical fibres 60794-1-105
Method E5B Strippability of optical fibre ribbons 60794-1-313
Method E5C Strippability of buffered optical fibres 60794-1-314
Method E6 Repeated bending 60794-1-106
Method E7 Torsion 60794-1-107
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IEC 60794-1-21 method Title New IEC 60794-1-Xxx
number series number
Method E8 Flexing 60794-1-108
Method E9 Snatch (deleted) -
Method E10 Kink 60794-1-110
Method E11 Bend 60794-1-111

Method E11A

Standard test procedure

60794-1-111 Method A

Method E11B

Alternative test procedure

60794-1-111 Method B

MethosE=42 Sut-throtghresistence{detetedy
Method E13 Shotgun damage 60794-1-113
Method E13A Shotgun test 60794-1-113 Méethod A
Method E13B Shotgun simulation 60794-1-113 Method B
Method E14 Compound flow (drip) 60794-1,216
Method E15 Bleeding and evaporation 6Q794-1-309
Method E16 [Title unknown] (deleted) 3
Method E17 Bending stiffness 60794-1-117
Method E17A Three-point bend 60794-1-117 Method A
Method E17B Cantilever bend 60794-1-117 Method B
Method E17C Buckling bend 60794-1-117 Method ¢
Method E18A Bending under tension 60794-1-118
Method E18B Sheave test (primarily for OPG¥\/and OPAC) 60794-1-135
Method E19 Aeolian vibration 60794-1-119
Method E20 Cable coiling performancg 60794-1-120
Method E21 Sheath pull-off force Teot optical fibre cable for use in 60794-1-121
patch cords
Method E22 Buffered fibrexmdovement under compression in optical 60794-1-122
fibre cablesfor use in patch cords
Method E23 Microdbet-route verification test 60794-1-123
Method E24 IngtaNation test for microduct cabling 60794-1-124
Method E25 Rip cord functional test 60794-1-125
Method E26 Galloping 60794-1-126
Method E27 Indoor simulated installation test 60794-1-127
Method E28 Cable and fibre mechanical reliability test 60794-1-128
Method E29 Straight midspan access to optical elements 60794-1-129
Method E30 Coefficient of friction between cables 60794-1-130
MefhodvE31 Microduct inner clearance test 60794-1-131
Method E32 Creep behaviour tension test (for ADSS) 60794-1-132
Method E33 Multiple cable coiling and uncoiling performance 60794-1-133
Method E34 Coefficient of dynamic friction between cables 60794-1-134
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Table A.6 — IEC 60794-1-22 method numbers

IEC 60794-1-2:2021 RLV © IEC 2021

IEC 60794-1-22 method Title New IEC 60794-1-2xx
number series number

Method F1 Temperature cycling 60794-1-201

Method F2 Deleted -

Method F3 Deleted -

Method F4 Deleted -

Method F5 Water penetration 60794-1-205

Method F5A Water penetration (circumferential) 60794-1-205 Method A

Method F5B Water penetration (end-on) 60794-1-205 Method B

Method F5C Water penetration (end-on, for cables with swellable 60794-1-205 Method €
water blocking material)

Method F6 Deleted -

Method F7 Nuclear radiation 60794€1-207

Method F8 Pneumatic resistance 607'94~1-208

Method F9 Ageing 60794-1-209

Method F10 Underwater cable resistance to hydrostatic pressurg 60794-1-210

Method F11 Sheath shrinkage 60794-1-211

Method F12 Temperature cycling of cables to be terminated with 60794-1-212
connectors

Method F13 Microduct pressure-withstand 60794-1-213

Method F14 Cable UV resistance test 60794-1-214

Method F15 Cable external freezing test 60794-1-215

Method F16 Compound flow (drip) 60794-1-216

Method F17 Cable shrinkage test (fibre‘protrusion) 60794-1-217

Method F18 Mid-span temperatureycling test for exposed buffer | 60794-1-218
tubes

Method F19 Material compatibility 60794-1-219

Table A.7~1EC 60794-1-23 method numbers

EC 60794-1-23 method

Title

New IEC 60794-1-3%x

number series number

Method G1 Bend test for cable elements 60794-1-301

Method G2 Ribbon dimensions and geometry — Visual method 60794-1-302

Method G3 Ribbon dimensions — Aperture gauge 60794-1-303

Method G4 Ribbon dimensions — Dial gauge (deleted) -

Method &5 Ribbon tear (separability) 60794-1-305

Mefhod G6 Ribbon torsion 60794-1-306

Method G7 Tube kinking 60794-1-307

Method G8 Ribbon residual twist test 60794-1-308

Method G9 Bleeding and evaporation 60794-1-309

Method G10 Stripping 60794-1-310

Method G10A Stripping force stability of cabled optical fibres 60794-1-310 Method A
Method G10B Strippability of optical fibre ribbons 60794-1-310 Method B
Method G10C Strippability of buffered optical fibres 60794-1-314 Method C
Method G11 Tensile strength and elongation at break of buffer 60794-1-311

tubes
Method G11A Elongation of buffer tubes at low temperature 60794-1-312
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Table A.8 — IEC 60794-1-24 method numbers

IEC 60794-1-24 method Title New IEC 60794-1-4xx
number series number
Method H1 Short-circuit test (for OPGW and OPAC) 60794-1-401
Method H2 Lightning test method for optical aerial cables along 60794-1-402
electric power lines (OPGW and OPAC)
Method H3 Electrical continuity test of cable metallic elements 60794-1-403
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 1-2: Generic specification —
Basic optical cable test procedures —

FOREWORD
1)

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjsing
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat|onal
-operation on all questions concerning standardization in the electrical and electronicfields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC* Publication(s)"). Their
reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealff with
ay participate in this preparatory work. International, governmental and non-governmental organizations liajsing
ith the IEC also participate in this preparation. IEC collaborates closely with(the International Organizatiop for
tandardization (ISO) in accordance with conditions determined by agreement)between the two organizatiops.

2) The formal decisions or agreements of IEC on technical matters express,.as nearly as possible, an internat|onal
gonsensus of opinion on the relevant subjects since each technical\eommittee has representation from all

interested IEC National Committees.

3) IEC Publications have the form of recommendations for interfational use and are accepted by IEC Natjonal
Gommittees in that sense. While all reasonable efforts are(made to ensure that the technical content off IEC
Hublications is accurate, IEC cannot be held responsible’ for the way in which they are used or for| any
n

isinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicafions
transparently to the maximum extent possible in their’national and regional publications. Any divergence between
3

ny IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of~conformity. Independent certification bodies provide confofmity
j:sessment services and, in some areas, 'dcécess to IEC marks of conformity. IEC is not responsible forl any
rvices 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 er(its directors, employees, servants or agents including individual experts| and
members of its technical committees and IEC National Committees for any personal injury, property damage or
dther damage of any nature“whatsoever, whether direct or indirect, or for costs (including legal fees)| and
gxpenses arising out oftthe publication, use of, or reliance upon, this IEC Publication or any other|IEC
Hublications.

8) Attention is drawn (to,the Normative references cited in this publication. Use of the referenced publicatiops is
indispensable forthe“correct application of this publication.

9) Attention is dfawn to the possibility that some of the elements of this IEC Publication may be the subject of patent

b i >

ghts. IEC/shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 60794-1-2 has been prepared by subcommittee 86A: Fibres [and
cabl|es{ of IEC technical committee 86: Fibre optics.

This fifth edition cancels and replaces the fourth edition published in 2017. This edition
constitutes an technical revision.

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

a) addition of cross-reference tables listing the new test method numbers and the previous test
method numbers.
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text of this International Standard is based on the following documents:

CDV Report on voting
86A/2009/CDV 86A/2057/RVC

021

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

This International Standard is to be used in conjunction with IEC 60794-1-1.

Thig

A lis
can

The
stak
the

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

t of all parts in the IEC 60794 series, published under the general title Opticakfibre cab
be found on the IEC website.

committee has decided that the contents of this document will remain . unchanged until
ility date indicated on the IEC web site under "http://webstore.iec.ch'7in the data relate
specific publication. At this date, the document will be

feconfirmed,

vithdrawn,

feplaced by a revised edition, or

hmended.

les,

the
d to
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INTRODUCTION

A decision has been reached to reorganize the |IEC 60794-1-2 set of test methods into single-
subject documents. This will be a migration as the existing test methods are revised and as new
test methods are promulgated, rather than a wholesale rewrite. Part of this migration is a
decision to maintain the traditional letter-number classification and to use a numbering system
which maintains connection to the existing numbering system.

The new test method numbering format has been agreed, in line with IEC Secretariat guidelines,
to help the cross-referencing from old to new and that will make the updating of the relevant

sec
nun
to T|

The

whe

X
nn

For

IEC
IEC
IEC
IEC

bers and the previous test method numbers have been included (see Annex A, Table
able A.8).

format agreed is as follows:
IEC 60794-1-Xnn

re

= 2nd digit of the old 2-digit reference;
= incremental number (starting with old test method numbér).

example:

60794-1-21 method E1 (tensile) becomes IEC60794-1-101;
60794-1-22 method F5 (water penetration) becomes IEC 60794-1-205;
60794-1-23 method G7 (tube kinking) becomes IEC 60794-1-307;
60794-1-24 method H2 (lightning) becomes IEC 60794-1-402.

Annex A has been added to this document containing a cross-reference between the old

new

number scheme.

filonal and product specifications easier. Cross-reierence tables listing the new test mejhod

A

and
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Thig part of IEC 60794-1 applies to optical fibre cables for use with telecommunicat
equjpment and devices employing similar techniques, and to cables having a combinatio
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OPTICAL FIBRE CABLES -

Part 1-2: Generic specification —
Basic optical cable test procedures —
General guidance

021

O
OTOpPE

ons
n of

An pbjective of this document is to define general requirements and mgthodology guidance
applicable to all of the cable test methods of IEC 60794-1 (all parts).
A sg¢cond objective of this document is to provide the end user with\an overview of the diffefent
test| methods contained in the different parts of the IEC 60794-1 series, numbered -Xnn.
Tabje 1 shows the different parts.
Table 1 — Document overview
Test methods IEC reference Previous Test method categpry
compendium reference letter
reference

Geperal guidance IEC 60794<1-2 IEC 60794-1-2 -

Methanical IEC 60794-1-1nn | IEC 60794-1-21:2015 Methods E

Enyironmental IEC60794-1-2nn | IEC 60794-1-22:2017 Methods F

Cable elements IEC 60794-1-3nn | IEC 60794-1-23:2019 Methods G

Elefctrical IEC 60794-1-4nn | IEC 60794-1-24:2014 Methods H

NOITE 1 The compendium reference specifications detailed in column 3 will continue in force until all of the {est

methods therein are revised into the single-subject documents using the new numbering scheme.

NOITE 2 For existing teStymethods, "nn" is the test method number. For new test methods, "nn" is an incremental

nurhber following the fasttest method number for that test category.

NOITE 3 Severallnumbers in the test method numbering sequence are missing. The reasons for these omissipns

are| historical,.T'@ avoid confusion, the existing numbering sequence has been retained.
Thegse‘documents define test procedures to be used in establishing uniform requirementq for

the geometrical, transmission, material, mechanical, ageing (environmental exposure) and
climatic properties of optical fibre cables, and electrical requirements where appropriate.

Throughout the documents, the wording "optical cable" can also include optical fibre units,
microduct fibre units, etc.

The secondary objective of this document is to provide the end user with useful guidance when

test

ing optical fibre cables.


https://iecnorm.com/api/?name=8261bf4132065941caddce51a5ff43f5

IEC

2

60794-1-2:2021 © |IEC 2021 -7-

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.

IEC

60793-1-40, Optical fibres — Part 1-40: Attenuation measurement methods

IEC 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedures —

Mor

IEC
catg

IEC

IEC
cab

IEC
cab

IEC
cab

IEC
cab

For

ISO
add

4

4.1

itoring of changes in optical transmittance

60793-2-40, Optical fibres — Part 2-40: Product specifications — Sectional specification
gory A4 multimode fibres

60794-1-1, Optical fibre cables — Generic specification — General

60794-1-21:2015, Optical fibre cables — Part 1-21: Generic spegification — Basic op
e test procedures — Mechanical tests methods

60794-1-22:2017, Optical fibre cables — Part 1-22: Genelric specification — Basic op
e test procedures — Environmental test methods

60794-1-23:2019, Optical fibre cables — Part 1-23: Generic specification — Basic op
e test procedures — Cable element test methods

60794-1-24:2014, Optical fibre cables — Rart 1-24: Generic specification — Basic op
e test procedures — Electrical test methods

Terms and definitions
the purposes of this document; the terms and definitions given in IEC 60794-1-1 apply

and IEC maintain terminological databases for use in standardization at the folloy
resses:

EC Electropedia;-available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp
General'guidance

Test procedure format

for

ical

ical

ical

ical

ving

The standard descriptive order of each test method is in general as follows: object, sample,
apparatus, procedure, requirement, details to be specified, details to be reported. Additional
clauses may be inserted, whilst maintaining this general order.

4.2

Standard atmospheric conditions

Two sets of allowable ambient conditions for cable testing are defined for use in testing in this
document:

a)

Standard test conditions

— temperature: +23 °C £ 5 °C

— pressure: site ambient


http://www.iso.org/obp
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— relative humidity: 20 % to 70 %
Expanded test conditions

— temperature: +25 °C + 15 °C

— pressure: site ambient

— relative humidity: 5 % to 95 %

021

Unless otherwise stated in the particular test, the expanded test conditions shall be used as the
default atmospheric conditions when performing tests. The standard test conditions are only for

use

NOTE A tightly-controlled temperature range is considered unnecessary for most cable tests.

Consideration shall be given to the effects of temperature differences and variations
elegtronic and optical test equipment that may be used in performing the tests. It may

nec

meagns.

4.3

Synmpbols and abbreviated terms are given in IEC 60794-1-1.

4.4

All @applicable safety and environmental regulations shall be met.

4.5

4.5/ Calibration process

Ensure the apparatus is calibrated and“adjusted in accordance with the manufactun

inst

Regord relevant information of the calibration process, such as the calibrated value

unc

4.5.2 Assessment of uncertainties

Megsurement uncertainty may be defined as the range within which the true value
megdsured quantityl (the measure) is estimated to lie, within a given likelihood (or confid
levdl) [1]!. The.measurement uncertainty normally comprises several components, som

whi

when specifically requested.

bssary to maintain such equipment at the controlled atmospheric conditions by appropr

Symbols and abbreviated terms

Safety and environmental aspects

Calibration

ructions before use in order to minimize measurement uncertainty.

brtainty of the reference material or test equipment used.

th may bésestimated using statistical techniques (known as type A uncertainties) w

on
be
iate

and

f a
nce
b of
hilst

othgrs may\be estimated on the basis of experience or other information (known as type B

unc

may becalculated for the measurements based on the sum of the variance components.

brtainties). Components of uncertainty, or variance, are additive, and a confidence inte

rval

A typical build-up of uncertainty may include the following sources of uncertainty:

calibration uncertainty of reference materials or equipment used — normally stated on
calibration certificates of the standards;

the

transfer uncertainty — estimated changes in the certified values of reference materials or

equipment since they were calibrated;

operational uncertainty — estimated effects of environmental conditions, such as temper-

ature and humidity;

T Numbers in square brackets refer to the Bibliography.
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— statistical (random) uncertainty in the measurement of the specimen and the calibration
standard — due to, for example, electrical noise, vibration, data quantization, etc.

4.6 Preconditioning
Most tests are performed at ambient conditions or begin at ambient conditions, in accordance
with 4.2. The intent is that the preconditioning achieve thermal stability. Some test methods

address thermal stability in an explicit and detailed manner. Unless otherwise specified,
samples shall be preconditioned at ambient conditions for a minimum of 12 h prior to the test.

4.7 _ Guide to qualification sampling

For|qualification purposes, it should only be necessary to test a subset of the fibre angd/or
element counts that represent a product range. Not all fibres within a cable are required to be
testpd to qualify a cable. A guide to qualification sampling is found in IEC 60794%4-1. Notlt all
testp are required for a cable design. It depends upon the application and relevantspecificafion.

4.8| Optical launch conditions

Opt|cal measurements shall follow conditions as described in IEC 60793-1-40 for attenuation
and|IEC 60793-1-46 for monitoring changes in optical transmittance, by transmitted power or
backscattering.

49| Standard optical test wavelengths

The| standard optical test wavelengths for type testing of cabled optical fibre, performed in
accprdance IEC 60794-1-1, are as given in Table 2, Unless otherwise specified in the indivigual
test|or in the detail specification.

Table 2 — Standard optical test wavelengths

Fibre type

Wavelength

Single-mode

1550 nm £ 10 nm

Multimode

1300 nm £ 20 nm

NOTE Other test wavelengths can require different tolerance ranges.

Single-mode fibres which are specified for performance in the L band are tested at 1 625 [nm,
as given in Table 3! In"this case, specific performance criteria shall be specified at 1 625 nm by
the relevant specification.

For|multimode fibres that are optimized for wavelengths lower than 1 300 nm (e.g. 850 nm|, as
givgn incTable 3), the highest specified wavelength shall be tested. In this case, the 1 300[ n

test|criteria specified in the relevant specmcatlon shall be used Category A4 multimode fltlnres
sha C 60793-2.40.

Table 3 — Alternative optical test wavelengths

Fibre type Wavelength

Single-mode 1625 nm £ 10 nm

Multimode 850 nm £ 20 nm

NOTE Other test wavelengths can require different tolerance ranges.

Specified changes in optical performance include an allowance for measurement repeatability.
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Annex A
(informative)

Cross-references between new and old test method numbers

Table A.1 to Table A.8 show the cross-references between new and old test method numbers.

Table A.1 — IEC 60794-1-1xx series

New—+EG6—667934-4+Pox Fithe HE-6-60794-1-24+method
series number number

IEQ 60794-1-101 Tensile performance Method E1

IEQ 60794-1-102 Abrasion Method E2
Method A: Abrasion resistance of optical fibre cable Method E2A
sheaths
Method B: Abrasion resistance of optical fibre cable Method E2B
markings

IEQ 60794-1-103 Crush Method E3
Method A: Plate/plate Method E3A
Method B: Mandrel/plate Method E3B

IEQ 60794-1-104 Impact Method E4

IEG 60794-1-105 Stripping force stability of cabled optical fibres Method E5A

IEG 60794-1-106 Repeated bending Method E6

IEQ 60794-1-107 Torsion Method E7

IEQ 60794-1-108 Flexing Method E8

- Snatch (deleted) Method E9

IEQ 60794-1-110 Kink Method E10

IEQ 60794-1-111 Bend Method E11

Method_A: Standard test procedure

Method E11A

Method-B: Alternative test procedure

Method E11B

Cut=through resistance (deleted)

Method E12

IEG 60794-1-113

Shotgun damage

Method E13

Method A: Shotgun test

Method E13A

Method B: Shotgun simulation

Method E13B

[Title unknown] (deleted)

Method E16

IEQ 607941117

Bending stiffness

Method E17

Method A: Three-point bend

Method E17A

Method B: Cantilever bend

Method ET1/7B

Method C: Buckling bend

Method E17C

IEC 60794-1-118

Bending under tension

Method E18A

IEC 60794-1-119 Aeolian vibration Method E19

IEC 60794-1-120 Cable coiling performance Method E20

IEC 60794-1-121 Sheath pull-off force for optical fibre cable for use in Method E21
patch cords

IEC 60794-1-122 Buffered fibre movement under compression in optical | Method E22
fibre cables for use in patch cords

IEC 60794-1-123 Microduct route verification test Method E23

IEC 60794-1-124 Installation test for microduct cabling Method E24
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New IEC 60794-1-1xx Title IEC 60794-1-21 method
series number number
IEC 60794-1-125 Rip cord functional test Method E25
IEC 60794-1-126 Galloping Method E26
IEC 60794-1-127 Indoor simulated installation test Method E27
IEC 60794-1-128 Cable and fibre mechanical reliability test Method E28
IEC 60794-1-129 Straight midspan access to optical elements Method E29
IEC 60794-1-130 Coefficient of friction between cables Method E30

|EG-66F94—4+434 Miereduetirrer—etearance—test Metheod-£34

IEQ 60794-1-132 Creep behaviour tension test (for ADSS) Method E32

IEG 60794-1-133 Multiple cable coiling and uncoiling performance Method E33

IEQ 60794-1-134 Coefficient of dynamic friction between cables Method E34

IEG 60794-1-135 Sheave test (primarily for OPGW and OPAC) Method E*+8B

Table A.2 — IEC 60794-1-2xx series
New IEC 60794-1-2xx Title IEC 60794-1-22 metho¢d
series number number

607494-1-201 Temperature cycling Method F1

- Deleted Method F2

- Deleted Method F3

- Deleted Method F4

607194-1-205 Water penetration Method F5
Method A: Water pengétration (circumferential) Method F5A
Method B: Water penetration (end-on) Method F5B
Method C: Water penetration (end-on, for cables with | Method F5C
swellable water blocking material)

- Deleted Method F6

607194-1-207 Nuclear radiation Method F7

607494-1-208 Pneumatic resistance Method F8

607194-1-209 Ageing Method F9

607194-1-210 Underwater cable resistance to hydrostatic pressure Method F10

60794-1-211 Sheath shrinkage Method F11

607494-1-212 Temperature cycling of cables to be terminated with Method F12
connectors

607494-1-213 Microduct pressure withstand Method F13

60792-T-21% CTable UV resistance test Method F 14

60794-1-215 Cable external freezing test Method F15

60794-1-216 Compound flow (drip) Method F16

60794-1-217 Cable shrinkage test (fibre protrusion) Method F17

60794-1-218 Mid-span temperature cycling test for exposed buffer Method F18
tubes

60794-1-219 Material compatibility Method F19
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Table A.3 — IEC 60794-1-3xx series

New IEC 60794-1-3xx Title IEC 60794-1-23 method
series number number
60794-1-301 Bend test for cable elements Method G1
60794-1-302 Ribbon dimensions and geometry — Visual method Method G2
60794-1-303 Ribbon dimensions — Aperture gauge Method G3
- Ribbon dimensions — Dial gauge (deleted) Method G4
60794-1-305 Ribbon tear (separability) Method G5
607194-1-306 Ribbon torsion Method G6
607194-1-307 Tube kinking Method G7
607494-1-308 Ribbon residual twist test Method G8
607494-1-309 Bleeding and evaporation Method G9
607194-1-310 Stripping Method.G10
Stripping force stability of cabled optical fibres Method G10A
Strippability of optical fibre ribbons Method G10B
Strippability of buffered optical fibres Method G10C
607494-1-311 Tensile strength and elongation at break of buffer Method G11A
tubes and micro tubes
607194-1-312 Elongation of buffer tubes and micro tubes at low Method G11B

temperature

Table A.4 — IEC 60794-1-4xx series

New IEC 60794-1-4xx

Title

IEC 60794-1-24 method

series number number
607194-1-401 Short-circuit test{for OPGW and OPAC) Method H1
60794-1-402 Lightning test method for optical aerial cables along Method H2
electric power lines (OPGW and OPAC)
607194-1-403 Electrical continuity test of cable metallic elements Method H3

Table A.5 — IEC 60794-1-21 method numbers

IE|IC 60794-1-21 method Title New IEC 60794-1-Xxx
number series number

Method E1 Tensile performance 60794-1-101
Method E2 Abrasion 60794-1-102
MethodvE2A Abrasion resistance of optical fibre cable sheaths 60794-1-102 Method A
Method E2B Abrasion resistance of optical fibre cable markings 60794-1-102 Method B
Method E3 Crush 60794-1-103
Method E3A Plate/plate 60794-1-103 Method A
Method E3B Mandrel/plate 60794-1-103 Method B
Method E4 Impact 60794-1-104
Method E5A Stripping force stability of cabled optical fibres 60794-1-105
Method E5B Strippability of optical fibre ribbons 60794-1-313
Method E5C Strippability of buffered optical fibres 60794-1-314
Method E6 Repeated bending 60794-1-106
Method E7 Torsion 60794-1-107
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IEC 60794-1-21 method

Title

New IEC 60794-1-Xxx

number series number
Method E8 Flexing 60794-1-108
Method E9 Snatch (deleted) -
Method E10 Kink 60794-1-110
Method E11 Bend 60794-1-111

Method E11A

Standard test procedure

60794-1-111 Method A

Method E11B

Alternative test procedure

60794-1-111 Method B

Methed-E42 Cut-throtghresisteance{detetedy
Method E13 Shotgun damage 60794-1-113
Method E13A Shotgun test 60794-1-113 Method A
Method E13B Shotgun simulation 60794-1-113 Method B
Method E14 Compound flow (drip) 60794-1-216
Method E15 Bleeding and evaporation 60794-1-309
Method E16 [Title unknown] (deleted) «
Method E17 Bending stiffness 60794-1-117
Method E17A Three-point bend 60794-1-117 Method A
Method E17B Cantilever bend 60794-1-117 Method B
Method E17C Buckling bend 60794-1-117 Method €
Method E18A Bending under tension 60794-1-118
Method E18B Sheave test (primarily for OPGW/ and OPAC) 60794-1-135
Method E19 Aeolian vibration 60794-1-119
Method E20 Cable coiling performance 60794-1-120
Method E21 Sheath pull-off force for optical fibre cable for use in 60794-1-121
patch cords
Method E22 Buffered fibre.movement under compression in optical 60794-1-122
fibre cablesfor use in patch cords
Method E23 Microduet-route verification test 60794-1-123
Method E24 Installation test for microduct cabling 60794-1-124
Method E25 Rip cord functional test 60794-1-125
Method E26 Galloping 60794-1-126
Method E27 Indoor simulated installation test 60794-1-127
Method E28 Cable and fibre mechanical reliability test 60794-1-128
Method E29 Straight midspan access to optical elements 60794-1-129
Method E30 Coefficient of friction between cables 60794-1-130
MejhodvE31 Microduct inner clearance test 60794-1-131
Method E32 Creep behaviour tension test (for ADSS) 60794-1-132
Method E33 Multiple cable coiling and uncoiling performance 60794-1-133
Method E34 Coefficient of dynamic friction between cables 60794-1-134
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IEC 60794-1-22 method

Title

New IEC 60794-1-2xx

number series number

Method F1 Temperature cycling 60794-1-201

Method F2 Deleted -

Method F3 Deleted -

Method F4 Deleted -

Method F5 Water penetration 60794-1-205

Method F5A Water penetration (circumferential) 60794-1-205 Method A

Method F5B Water penetration (end-on) 60794-1-205 Method B

Method F5C Water penetration (end-on, for cables with swellable 60794-1-205 Method €
water blocking material)

Method F6 Deleted -

Method F7 Nuclear radiation 60794£1-207

Method F8 Pneumatic resistance 60794-1-208

Method F9 Ageing 60794-1-209

Method F10 Underwater cable resistance to hydrostatic pressurg 60794-1-210

Method F11 Sheath shrinkage 60794-1-211

Method F12 Temperature cycling of cables to be terminated with 60794-1-212
connectors

Method F13 Microduct pressure-withstand 60794-1-213

Method F14 Cable UV resistance test 60794-1-214

Method F15 Cable external freezing test 60794-1-215

Method F16 Compound flow (drip) 60794-1-216

Method F17 Cable shrinkage test (fibre‘protrusion) 60794-1-217

Method F18 Mid-span temperaturecycling test for exposed buffer | 60794-1-218
tubes

Method F19 Material compatibility 60794-1-219

Table A.7<=1EC 60794-1-23 method numbers

IEC 60794-1-23 method Title New IEC 60794-1-3xx
number series number
Method G1 Bend test for cable elements 60794-1-301
Method G2 Ribbon dimensions and geometry — Visual method 60794-1-302
Method G3 Ribbon dimensions — Aperture gauge 60794-1-303
Method G4 Ribbon dimensions — Dial gauge (deleted) -
Method G5 Ribbon tear (separability) 60794-1-305
Method G6 Ribbon torsion 60794-1-306
Method G7 Tube kinking 60794-1-307
Method G8 Ribbon residual twist test 60794-1-308
Method G9 Bleeding and evaporation 60794-1-309
Method G10 Stripping 60794-1-310
Method G10A Stripping force stability of cabled optical fibres 60794-1-310 Method A
Method G10B Strippability of optical fibre ribbons 60794-1-310 Method B
Method G10C Strippability of buffered optical fibres 60794-1-314 Method C
Method G11 Tensile strength and elongation at break of buffer 60794-1-311
tubes

Method G11A Elongation of buffer tubes at low temperature 60794-1-312
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Table A.8 — IEC 60794-1-24 method numbers

IEC 60794-1-24 method Title New IEC 60794-1-4xx
number series number
Method H1 Short-circuit test (for OPGW and OPAC) 60794-1-401
Method H2 Lightning test method for optical aerial cables along 60794-1-402
electric power lines (OPGW and OPAC)
Method H3 Electrical continuity test of cable metallic elements 60794-1-403
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CABLES A FIBRES OPTIQUES -

Partie 1-2: Spécification générique —
Procédures fondamentales d'essais des cables optiques —

- -

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation comp
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC~a pour objg
favoriser la coopération internationale pour toutes les questions de normalisation dans”les domaine
electricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Nofmes internation
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée \atdes comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut| participer. Les organisa
internationales, gouvernementales et non gouvernementales, en liaison ave€ RIEC, participent également
tfavaux. L'IEC collabore étroitement avec |'Organisation Internationale d€) Normalisation (ISO), selon
donditions fixées par accord entre les deux organisations.

1)

2) Ues décisions ou accords officiels de I'lEC concernant les questions téechriques représentent, dans la mesu

sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de{ecommandations internationales et sont agr
gomme telles par les Comités nationaux de I'lEC. Tous les &fforts raisonnables sont entrepris afin que
sfassure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
éventuelle mauvaise utilisation ou interprétation qui en ‘est faite par un quelconque utilisateur final.

3)

4) Dans le but d'encourager I'uniformité internationalé/;les Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natior]
dt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale

regionales correspondantes doivent étre indiquees en termes clairs dans ces derniéres.

5) UYIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation( de conformité et, dans certains secteurs, accédent aux marque
donformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific

indépendants.
6)
7)

ous les utilisateurs doivent §'agsurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité netdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat3
compris ses experts-particuliers et les membres de ses comités d'études et des Comités nationaux de |
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de qud
ature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
découlant de la.publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
du au crédit gui_lui est accordé.

bsée
t de
5 de
bles,
des
aux
ions
aux
des

e du

possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intérefssés

pées
'lEC
e de

te la
ales
5 ou

ants
5 de
htion

ires,
IEC,
Ique
hses
IEC,

ions

bbjet

de 'droits de brevet. L'lEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drois de

propriete et averti de leur existence.

La Norme internationale IEC 60794-1-2 a été établie par le sous-comité 86A: Fibres et cables,

du comité d’études 86 de I'lEC: Fibres optiques.

Cette cinquiéme édition annule et remplace la quatriéeme édition parue en 2017. Cette édi
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édi
précédente:

tion

tion

a) ajout de tableaux de correspondances énoncgant les nouveaux numéros de méthodes

d'essai et les anciens numéros de méthodes d'essai.


https://iecnorm.com/api/?name=8261bf4132065941caddce51a5ff43f5

- 20 - IEC 60794-1-2:2021 © |IEC 2021

Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
86A/2009/CDV 86A/2057/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Cette Norme internationale doit étre utilisée conjointement avec I'lEC 60794-1-1.

Cetfe publication a été rédigée selon les Directives ISO/IEC, Partie 2.

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

Le gomité a décidé que le contenu de ce document ne sera pas modifié avant la date de staljilité
indiffuée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les,données relatives @ la
publication recherchée. A cette date, le document sera
e feconduit,

e Bupprime,

e femplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Il a été décidé de réorganiser lI'ensemble des méthodes d'essai de I'lEC 60794-1-2 en
documents a sujet unique. Il s'agit d'une migration a mesure que les méthodes d'essai
existantes sont révisées et que de nouvelles méthodes d'essai sont promulguées, plutét que
d'une réécriture en bloc. Une partie de cette migration est fondée sur une décision de maintenir
la classification traditionnelle lettres-numéros et d'utiliser un systéme de numérotation qui
maintient la connexion avec le systéme de numérotation existant

Le nouveau format de numérotation des méthodes d'essai a été adopté, conformément aux
lignES directrices du secretariat de I'IEC, afin_de faciliter 1es correspondances enire] les
anclennes et les nouvelles méthodes et ainsi faciliter la mise a jour des spécifications
intefmédiaires et de produits concernés. Des tableaux de correspondances énahgant|les
noupjeaux numéros de méthodes d'essai et les anciens numéros de méthodes d'essai ont| été
inclus (voir Annexe A, Tableau A.1au Tableau A.8).

Le format convenu est le suivant:

IEC 60794-1-Xnn
ou
X F 2¢ chiffre de I'ancienne référence a 2 chiffres;

nn F nombre croissant (commencgant par le numéro de/l'ancienne méthode d'essai).

Par|exemple:

IEC|60794-1-21 méthode E1 (traction) devient3}EC 60794-1-101;
IEC|60794-1-22 méthode F5 (pénétration dieau) devient I'lEC 60794-1-205;
IEC|60794-1-23 méthode G7 (pliure du tube) devient I'IEC 60794-1-307;
IEC|60794-1-24 méthode H2 (foudre)\devient I'lEC 60794-1-402.

L'Anpnexe A a été ajoutée au présent document contenant une correspondance entre I'angien
et I¢ nouveau plan de numérotation.
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CABLES A FIBRES OPTIQUES -

Partie 1-2: Spécification générique —
Procédures fondamentales d'essais des cables optiques —
Recommandations générales

1 [Pommaimedapptication

La présente partie de I'lEC 60794 s’applique aux cables a fibres optiques destinés a gtre
utilisés dans les équipements de télécommunications et les dispositifs utilisant des‘techniques
anajogues, ainsi qu'aux cables constitués d'une combinaison de fibres aptiques et| de
conflucteurs électriques.

L'un des objectifs de cette spécification est de définir des exigences générales et [des
recommandations méthodologiques applicables a toutes les méthodes d'essai des cableg de
I'"EC 60794-1 (toutes les parties).

Un second objectif du présent document est de fournir a I'utilisateur final une vue d'ensemble
des|différentes méthodes d’essai contenues dans les différentés parties de la série IEC 60794-
1 partant le numéro -Xnn. Tableau 1 présente les différenies parties.

Tableau 1 — Vue d'ensembledes documents

Méthodes d’essai Référence 1EC Référence du Lettre de référenge
précédent de la catégorie de{la
compendium méthode d'essa
Re¢ommandations générales IEC:60794-1-2 IEC 60794-1-2 -
Catactéristiques mécaniques IEC 60794-1-1nn | IEC 60794-1-21:2015 Méthodes E
Catactéristiques environnementales IEC 60794-1-2nn | IEC 60794-1-22:2017 Méthodes F
Eléments de cables IEC 60794-1-3nn | IEC 60794-1-23:2019 Méthodes G
Catactéristiques électriques IEC 60794-1-4nn | IEC 60794-1-24:2014 Méthodes H

NO[TE 1 Les spécificationside références du compendium précisées dans la colonne 3 vont rester en vigueur
jusfiu'a ce que toutes_les méthodes d'essai qui y figurent soient révisées dans les documents a sujet unique a
I’aifle du nouveau schéma de numérotation.

NOTE 2 PourAdessméthodes d'essai existantes, "nn" est le numéro de la méthode d'essai. Pour les nouvelles
méthodes d'essai, "nn" est un nombre croissant qui suit le dernier numéro de méthode d'essai pour cette catéggrie
d'egsai.

=4

NOJTE/3 “-Plusieurs numéros de la séquence de numérotation de la méthode d'essai sont manquants. Les raispns
de |cesvomissions sont historiques. Afin d'éviter toute confusion, la séquence de numérotation existante a [été
retenue.

Ces documents définissent les procédures d’essai a utiliser pour établir des exigences
uniformes relatives aux caractéristiques géométriques, de transmission, de matériaux,
mécaniques, de vieillissement (exposition a I'environnement) et climatiques des cables a fibres
optiques, ainsi que des exigences électriques, le cas échéant.

Tout au long des documents, I'expression “cable optique” peut également inclure des unités de
fibres optiques, des unités de fibres en microconduits, etc.

Le second objectif de ce document est de fournir a I'utilisateur final des recommandations utiles
lors de I'essai de cables a fibres optiques.
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Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniere édition du document de

réfé

rence s'applique (y compris les éventuels amendements).

IEC 60793-1-40, Fibres optiques — Partie 1-40: Méthodes de mesurage de l'affaiblissement

IEC 60793-1-46, Fibres optiques — Partie 1-46: Méthodes de mesure et procédures d’essai —

Con

IEC
inte

IEC

IEC
Pro

IEC
Pro

IEC
Pro

cab

IEC
Mét
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3 [Termes et définitions

Pour les besoins du présemnt document, les termes et les définitions de I'lEC 60794
s’afgpliquent.

L'ISO et I'IEC tiennént’a jour des bases de données terminologiques destinées a étre utilig

en I

tréle des variations du facteur de transmission optique

60793-2-40, Fibres optiques — Partie 2-40: Spécifications de produits — Spécificg
rmédiaire pour les fibres multimodales de la catégorie A4

60794-1-1, Céables a fibres optiques — Spécification générique — Généralites

60794-1-21:2015, Céables a fibres optiques — Partie 1-21: Spé€cification génériqu
bédures fondamentales d'essais des cables optiques — MéthodeS\d'essai mécanique

60794-1-22:2017, Céables a fibres optiques — Partie j1-22: Spécification génériqu

60794-1-23:2019, Céables a fibres optiques — Rartie 1-23: Spécification génériqu
bédures fondamentales d’essai des cables optiques — Méthodes d’essai des éléments
e

60794-1-24:2014, Cables a fibres optigues — Partie 1-24: Spécification génériqul
hodes fondamentales d'essais applicables aux cables optiques — Méthodes d'es
triques

ormalisationjxconsultables aux adresses suivantes:

EC Electropedia: disponible a I'adresse http://www.electropedia.org/

SO ©Online browsing platform: disponible a I'adresse http://www.iso.org/obp

tion

e_

cédures fondamentales d’essais des cébles optiques — Méthodes d'essais d'environnement

e_
de

e —_—
sais

ées

4

4.1

Recommandations generales

Format de la procédure d’essai

En régle générale, I'ordre descriptif normalisé de chaque méthode d'essai est le suivant: objet,
échantillon, appareillage, procédure, exigence, précisions a spécifier, précisions a consigner.
Des articles supplémentaires peuvent étre insérés, tout en conservant cet ordre général.


http://www.iso.org/obp
https://iecnorm.com/api/?name=8261bf4132065941caddce51a5ff43f5
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Conditions atmosphériques normalisées

021

Deux ensembles de conditions ambiantes admissibles pour les essais des cables sont définis
en vue d'étre utilisés dans les essais du présent document:

a)

b)

Sauf spécification contraire dans I'essai particulier, les conditions d’essai élargies doivent

utili
con

NOTE Un contréle rigoureux de la plage de températures est considéré comme, inutile pour la plupart des e

des

Les
et

con
atm

4.3

Les

4.4

Toutes les réglementations applicables en matiére de sécurité et d'environnement doivent

sati

4.5
4.5.

Veil
inst

Consigner les informations propres au processus d’étalonnage, telles que la valeur étalon|

et!

4.5.

Conditions d’essai normalisées

— température: +23 °C £ 5 °C

— conditions de pression ambiantes du site
— humidité relative: de 20 % a 70 %

O ondibs = —ala
T

JUII\JIL;UIIS u U\)Sal A>3 argico

- température: +25 °C + 15 °C

- conditions de pression ambiantes du site
- humidité relative: de 5 % a 95 %

5ées comme conditions atmosphériques par défaut lors de la réalisation des essais.
Hitions d’essai normalisées ne sont utilisées que si elles sont spécifiqguement exigées.

ables.

effets des différences et variations de températures sur les’'matériels d'essais électroniq
bptiques susceptibles d'étre utilisés pour réaliser)les essais doivent étre pris
sidération. Il peut étre nécessaire de maintendit’ ces matériels dans les condit
psphériques contrdlées par des moyens appropriés.

Symboles et termes abrégés

symboles et termes abrégés sont donhés dans I'lEC 60794-1-1.

Sécurité et aspects liés a I'environnement

sfaites.

Etalonnage
1 Processus d‘étalonnage

ler, avantutilisation, a ce que l'appareillage soit étalonné et réglé conformément
ructions dui.fabricant, afin de réduire le plus possible l'incertitude de mesure.

Etre
Les

sais

ues
en
ons

ptre

aux

neeftitude du matériau de référence ou de I'’équipement d’essai utilisé.

née

2  Evaluation des incertitudes

L’'incertitude de mesure peut étre définie comme la plage a I'intérieur de laquelle la valeur vraie
d'une grandeur mesurée (mesurande) est réputée se trouver, avec une probabilité donnée (ou
niveau de confiance) [1]T. L'incertitude de mesure comprend normalement plusieurs
composantes, dont certaines peuvent étre estimées par des techniques statistiques (désignées
sous le nom d’incertitudes de type A), tandis que d'autres peuvent I’étre sur la base de
I'’expérience ou d'autres informations (désignées sous le nom d'incertitudes de type B). Les

1 Les chiffres entre crochets se référent a la Bibliographie.
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composantes d'incertitudes, ou variances, sont cumulatives, et un intervalle de confiance peut
étre calculé pour les mesures fondées sur la somme des composantes de la variance.

Une structure type des incertitudes peut inclure les sources d'incertitudes suivantes:

incertitude d’étalonnage des matériaux de référence ou de l'équipement utilisés —
normalement indiquée dans le certificat d'étalonnage des étalons;

incertitude de transfert — modifications estimées des valeurs certifiées des matériaux de
référence ou de I’équipement depuis leur étalonnage;

incertitude de fonctionnement — effets prévisibles des conditions d'environnement, telles
ue la température et 'lhumidité;

— [|ncertitude (aléatoire) statistique de mesure du spécimen et de I'étalon — en raison,|par
bxemple, du bruit électrique, des vibrations, de la quantification des données, etc:

4.6 Préconditionnement

La plupart des essais sont réalisés dans des conditions ambiantes ou_débutent dans [des
conflitions ambiantes, selon le 4.2. Le but du préconditionnement est d'atteindre la stahilité
thefmique. Certaines méthodes d'essai traitent de la stabilité thermigue,de maniére explicite et
détaillée. Sauf spécification contraire, les échantillons doivent étre préconditionnés dans| les
conditions ambiantes pour une durée minimale de 12 h préalablement a I'essai.

4.7| Guide pour I'échantillonnage d’homologation

Dans la perspective de I'homologation, il pourrait étre,seulement nécessaire de soumettre a
I'essai un sous-ensemble de fibres et/ou d'élémentsfeprésentant une plage de produits. Il n'est
pas|exigé que toutes les fibres d'un cable soient soiumises a I'essai pour homologuer un céble.
Un puide pour I'échantillonnage d'homologationfigure dans I'lEC 60794-1-1. Tous les esgais
ne pont pas exigés pour une conception de cable. Ceci dépend de l'application et d¢ la
spétification correspondante.

4.8| Conditions d’injection optique

Les|mesures optiques doivent suivre les conditions telles que décrites dans I'lEC 60793-1-40
relative a I'affaiblissement et I''lEC 60793-1-46 relative au contrble des variations du facteur de
transmission optique en puissance transmise ou en rétrodiffusion.

49| Longueurs d’onde d'essais optiques normalisées
Les|longueurs d’ondé d'essais optiques normalisées pour les essais de type de la fibre optique

cab|ée, réalisés-selon I'lEC 60794-1-1, sont telles que données dans le Tableau 2, sauf
spégification-contraire dans I'essai individuel ou dans la spécification particuliére:

Tableau 2 - Longueurs d’onde d'essais optiques normalisées

Type de fibre Longueur d'onde
Unimodale 1550 nm £ 10 nm
Multimodale 1 300 nm £ 20 nm

NOTE D'autres longueurs d’onde d’essai peuvent exiger des plages de tolérances
différentes.

Les fibres unimodales qui sont spécifiées pour une performance dans la bande L sont soumises
a I’essai a 1 625 nm, comme cela est indiqué dans le Tableau 3. Dans ce cas, des critéres de
performance spécifiques doivent étre spécifiés a 1 625 nm par la spécification applicable.
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