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International Electrotechnical Commission (IEC) is a worldwide organization for standardizatien con
ational electrotechnical committees (IEC National Committees). The object of IEC is to promgte-inter
peration on all questions concerning standardization in the electrical and electronic fields.'T0 this ¢
Hdition to other activities, IEC publishes International Standards, Technical Specifications) Technical R

aration is entrusted to technical committees; any IEC National Committee interested jn-the subject dg
participate in this preparatory work. International, governmental and non-governmental organizations
the IEC also participate in this preparation. IEC collaborates closely with the/International Organizg
hdardization (ISO) in accordance with conditions determined by agreement between the two organizal

formal decisions or agreements of IEC on technical matters express, asneatly as possible, an inter
sensus of opinion on the relevant subjects since each technical committee has representation f
ested IEC National Committees.

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

rder to promote international uniformity, IEC Nationah'‘Committees undertake to apply IEC Publ
sparently to the maximum extent possible in their natiehal and regional publications. Any divergence H
IEC Publication and the corresponding national or(regional publication shall be clearly indicated in th

pssment services and, in some areas, access to |[EC marks of conformity. IEC is not responsible
ices carried out by independent certificatiof’bodies.

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

iability shall attach to IEC or its«directors, employees, servants or agents including individual expsg
hbers of its technical committees_and IEC National Committees for any personal injury, property dan
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feg
enses arising out of the ,publication, use of, or reliance upon, this IEC Publication or any ot
lications.

ntion is drawn to the Normative references cited in this publication. Use of the referenced publical
Epensable for the Cofréct application of this publication.

ntion is drawneto the possibility that some of the elements of this IEC Publication may be the subject o
ts. IEC shall_ not be held responsible for identifying any or all such patent rights.

D794-3-70 has been prepared by subcommittee 86A: Fibres and cables, of IEC tec
ttee.86: Fibre optics. It is an International Standard.

licly Available Specifications (PAS) and Guides (hereafter referred to as “IEC ~Rublication(s)”).
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This second edition cancels and replaces the first edition published in 2016. It constitutes a
technical revision.

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

edition:

a) incorporation of the new classification system for optical fibre categories, sub-categories in
IEC 60793-2-10;

b) incorporation of the new classification system for optical fibre categories, sub-categories
and models in IEC 60793-2-50;

c) updating of cabled fibre performance categories in alignment with ISO/IEC 11801-1;

d)

up

dating of bibliographical references.
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The text of this International Standard is based on the following documents:

FDIS Report on voting

86A/2086/FDIS 86A/2091/RVD

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
accor@lance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

This Ipternational Standard is to be used in conjunction with IEC 60794-1-3,1EC 60794-1t2 and
IEC 60794-3.

A list of all parts in the IEC 60794 series, published under the gepneral title Optical fibre cjables,
can be found on the IEC website.

The cpmmittee 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 fo the
specifjc document. At this date, the document will be
e rec¢onfirmed,

e withdrawn,

e replaced by a revised edition, or

e anpended.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=8af4b7a2fac46425fd64cfd0421d9c0b

IEC 60794-3-70:2021 © |IEC 2021 -5-

OPTICAL FIBRE CABLES -

Part 3-70: Outdoor cables — Family specification for outdoor optical
fibre cables for rapid/multiple deployment

1 Scope

This plart of TEC 60794 is a family specificafion that covers outdoor optical fibre cables intended
for rupged terrestrial rapid/multiple deployment. These cables, with enhanced mechanical,
envirgnmental and ingress performance can be used wherever a rapid or multiplesdéeployment
is relgvant (e.g. mobile broadcast units, emergency rescue services, tactical ground-fprces,
outdopr motion-robotics, mining machinery, temporary repair cables for damaged links, etc.).

2 Nprmative references

The fdllowing documents are referred to in the text in such a way that Some or all of their cpntent
constifutes requirements of this document. For dated reference$; only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amengments) applies.

IEC 60793-2-10:2019, Optical fibres — Part 2-10. Product specifications - Segtional
specifjcation for category A1 multimode fibres

IEC 60793-2-50:2019, Optical fibres — Rart” 2-50: Product specifications — Segtional
specifjcation for class B single-mode fibres

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

IEC 60794-1-2, Optical fibre cahles — Part 1-2: Generic specification — Basic optical cable test
proceflures — General guidance

IEC 60794-1-21:2015, Optical fibre cables — Part 1-21: Generic specification — Basic ¢ptical
cable ftest procedure§ +Mechanical tests methods
IEC 60794-1-21:2015/AMD1:2020

IEC 60794-1-22/2017, Optical fibre cables — Part 1-22: Generic specification — Basic ¢ptical
cable ftestprecedures — Environmental tests methods

IEC 60794-1-2372019, Optical fibre tabtes — Part 1-237 Generic specification — Basit optical
cable test procedures — Cable element test methods

IEC 60794-1-215, Optical fibre cables — Part 1-215: Generic specification — Basic optical cable
test procedures — Environmental test methods — Cable external freezing test, Method F15

IEC 60794-3, Optical fibre cables — Part 3: Outdoor cables — Sectional specification

ISO 4892-2, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc
lamps

3 Terms and definitions

No terms and definitions are listed in this document.
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ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

e |SO Online browsing platform: available at http://www.iso.org/obp
4 General requirements

The cable shall comply with the sectional specification, IEC 60794-3, and meet the
requirements which are defined in it.

The olptical fibre contained in cables covered by this document shall comply with one. [of the
follow|ng standards, and meet the normative requirements defined within them as applicible:

e |ELC 60793-2-10:2019, Annex A (multimode fibre sub-categories A1l-OM2,0A1-OMB, Al-
OM4, and A1-OM5, fibre models a and b);

e |EL 60793-2-10:2019, Annex B (multimode fibre sub-category A1-ONI1);

e |EL 60793-2-50:2019, Annex A (single-mode fibre sub-categoryB*652.B and B-652.D);

e |EL 60793-2-50:2019, Annex F (single-mode fibre categoryB-657);

To enlable compatibility with ISO/IEC 11801-1, optical performance level requiremenfs are
presented in terms of the performance classification codes as follows:

e O$%1la: single-mode fibre, sub-categories B-652.D,B-657.A1, B-657.A2, B-657.B2 an(
B-p57.B3;

e 0$%$2: single-mode fibre, sub-categories B-652:D, B-657.A1, B-657.A2, B-657.B2 and
B-p57.B3;

e OMS3: multimode fibre, models A1-OM3a\and A1-OM3b;
¢ OM4: multimode fibre, models A1-OM4a and A1-OM4b;
e OMS5: multimode fibre, models AL-OM5a and A1-OMb5b.

NOTE |These codes are informative_from the perspective of the requirements defined in this document.
5 Specification for outdoor optical fibre cables for rapid/multiple deployment

5.1 Construction
5.1.1 General

In addition~te the construction requirements of IEC 60794-3, where applicable, the following
considerations apply to outdoor optical fibre cables for rapid/multiple deployment.

Rapid/multiple deployment optical fibre cables are designed to be used in un-protected outdoor
terrestrial environments thereby requiring enhanced mechanical, environmental and ingress
performance.

A blank detail specification for outdoor optical fibre cables for rapid/multiple deployment is
provided in Annex A.

5.1.2 Rapid/multiple deployment optical fibre cables

Rapid/multiple deployment optical fibre cables are suitable for use by manual or mechanically
assisted deployment. They are differentiated from other outdoor optical fibre cables due to:

o repeated deployment/installation;

e unprotected working environment;
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e often stored on relatively small diameter drums;

e uncontrolled or non-regulated cable route.

All the above, as well as additional factors, require these cables to have enhanced mechanical
(i.e. tensile, crush, bend radius, torsion, abrasion, kink, memory) environmental (i.e.
temperature, UV resistance, cold-bend) and ingress (i.e. fuel, solvent and oil resistance,
waterblocking) performance over the cable's lifetime. These shall be incorporated into the
cable's design.

5.2 Optical fibres

For the purposes of this—docoment; buppuucu' Uplibai filores—arethose detaited—mClayse 4.
There|shall be no fibre splice in a delivered length unless otherwise agreed by custemer and
suppligr.

It shall be possible to identify each individual fibre throughout the length of the\cable.

Transnission performance of the cabled optical fibres shall be(Qin accordancg with
IEC 60794-1-1.

5.3 |Secondary coating

Althoygh the different recognized secondary coatings detailed in IEC 60794-3 (tight buffer,
tube, fibbon, slotted core, etc.) are supported by this docUment, the type of secondary cqating,
mater|als and dimensions shall be as required by the cable detail specification.

NOTE [Both laboratory testing as well as field use have demonstrated the tight buffer to be most optimized fo meet
all the elevant performance test requirements detailed in Clause 6.

5.4 Outer sheath

The c@ble shall have a seamless sheathimade of a UV-stabilised weather-resistant polymeric
compound, unless otherwise agreed between the customer and supplier.

The sheath thickness and cableweverall diameter and its variations shall take into accoynt the
operafing conditions and shalkbe determined by agreement between the customer and supplier.

5.5 Mechanical and énvironmental tests

Based on the expected operating conditions over the life of the product, includirig the
mechanical loads-exerted on the product during deployment and operation, Clause 6 spécifies
produft performance for rapid/multiple deployment optical fibre cables. Unless othérwise
speciffjed, the installation temperature range shall be: —40 °C to +70 °C.

6 Testing of rapid/multiple deployment optical fibre cables

6.1 General

Some of the tests detailed in Table 1 below may not be applicable to certain cable designs and
intended applications. For further guidance on the applicability of test methods and frequency
of testing, see IEC 60794-1-1.

Tests on single-mode fibre cables are typically carried out at 1 550 nm. Multimode fibre cables
are typically tested at 1 300 nm. Measurements at other wavelengths or range of wavelengths
can be agreed upon between the customer and supplier.

6.2 Applicable tests

See Table 1.
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Table 1 — Tests applicable for mechanical and environmental performance
of a rapid/multiple deployment optical fibre cable

Characteristic Family Test method Remark
requirement
Tensile performance 6.3 IEC 60794-1-21
method E1
Abrasion 6.4 IEC 60794-1-21
method E2A
Crush 6.5 IEC 60794-1-21
method E3
Impadft 6.0 IEC 60/794-1-21
method E4
Ribboh stripping 6.7 IEC 60794-1-23 If ribbons are‘used
method G10B
Repegted bending 6.8 IEC 60794-1-21
method E6
Torsign 6.9 IEC 60794-1-21
method E7
Flexinlg 6.10 IEC 60794-1-21
method E8
Kink 6.11 IEC 60794:1°21
method-E10
Bend 6.12 IEC(®60794-1-21
method E11A
Bendipg under tension 6.13 IEC 60794-1-21
method E18A
Multiple cable coiling and uncoiling 6.14 IEC 60794-1-21
performance Method E33
Temperature cycling 6.15 IEC 60794-1-22
Method F1
Water| penetration 6.16 IEC 60794-1-22
Method F5B/F5C
Ageinp 6.17 IEC 60794-1-22
Method F9
UV repistance 6.18 IEC 60794-1-22
Method F14
Externpal freezing 6.19 IEC 60794-1-215
Method F15A
Separpbility of individual fibres from 6.20 IEC 60794-1-23 If ribbons are used
ribbor] Method G5
Tube kinking 6.21 IEC 60794-1-23 If loose tubes are uged
Method G7
Fuel solvent resistance IEC 60811-404 may be

applicable
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6.3

Tensile performance

a) Family requirements

b)

6.4

b)

6.5
a)

b)

6.6

a)

b)

For some of the parameters specified, the objective is a level of strain that will not
compromise fibre mechanical reliability. For 1 % proof-tested fibres, the fibre strain under
long term tensile load (T, ) shall not exceed 20 % of this fibre proof strain (equal to absolute
0,2 % strain) and there shall be no change in attenuation during the test. Under short term
tensile load (Ty), the fibre strain shall not exceed 60 % of the fibre proof strain and the
attenuation change during test shall be measured and recorded. Other criteria may be
agreed between the customer and the supplier. For fibres proof tested at higher levels, the
safe Iong -term Ioad will not scale Imearly W|th proof stram so a Iower percentage of the

NQ

shaII be I|m|ted to 17 % of the proof test stram (equaI to absolute 0 34 % straln fq

pof tested fibres).

st conditions

thod: IEC 60794-1-21, method E1

nsile short-term load on cable: 2 700 N or 1 x the weight of 1,0 km length of ca
N, the smaller of the two.

TE Other tensile loads can be agreed between customer and supplier.

Abrasion

Family requirements

Th
be

Te
Me
Ap
Di

ere shall be no perforation of the sheath after performing 100 cycles. Other criteri
agreed between customer and supplier.

st conditions

thod: IEC 60794-1-21, method E2A
plied force: 7N

hameter of needle: 1,0 mm

Crush

Family requirements

Af
ex
of

Te
[
Sh

DU
NG

er removal of the short-térm load, there shall be no change in attenuation. Under

pmination, there shall be no damage to the sheath or to the cable elements. The i
the plate or mangdrel*on the cable is not considered mechanical damage.

st conditions

thod: IEC 60794-1-21, method E3A

ort-term.Joad (plate/plate): 8 000 N

rationyof load: 1 min

TE VOther compression loads can be agreed between customer and supplier.

br 2 %

\ble in

A may

visual
mprint

Impact

Family requirements

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

Test conditions

Method: IEC 60794-1-21, Method E4

Number of impacts: One in 3 different places spaced not less
500 mm apart

Striking surface curvature radius: 300 mm

Impact energy: 22 ]

than
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TE Other impact energies can be agreed between customer and supplier.

Ribbon strippability
mily requirements

At least 25 mm of the ribbon matrix and the fibres’ protective coatings shall be removable
with commercially available stripping tools with no fibre breakage. Any remaining coating
residue shall be readily removable using isopropyl alcohol wipes.

b) Test conditions
Method: IEC 60794-1-23, Method G10B
6.8 Repeated hending
a) Family requirements
Under visual examination without magnification, there shall be no damage to the sheath and
to the cable elements.
Thlere shall be no change in attenuation after the test.
b) Test conditions
Me¢thod: IEC 60794-1-21, method E6
Bdnding diameter: 10 xd
Lojad: Adequate to ensure uniform contact with the mandrel
Nymber of cycles: 1 000
6.9 |[Torsion
a) Family requirements
Under visual examination without magnification, there shall be no damage to the shegath or
to fthe cable elements.
Thlere shall be no change in attenuatiofrafter the test.
b) Test conditions
Method: IEC 60794-1-21, method E7
Lejngth under test: 125 x d
Ndmber of cycles: 10
NQTE Other lengths cantbe'agreed between customer and supplier.
6.10 |[Flexing
a) Family requirements
Under visual examination without magnification, there shall be no damage to the shegath or

to fthe eahble elements.

Thlerg_shall be no change in attenuation after the test.

b) Test conditions
Method: IEC 60794-1-21, method E8
Number of cycles: 1 000
Diameter of pulleys A and B: 20 x d
Carriage speed: 1,0 m/s

Mass of weights:

pulleys

Adequate enough to ensure uniform contact with

NOTE The following test details can be agreed between supplier and customer: mass of weights, acceleration
and deceleration of the carriage, traverse length of the carriage and minimal distance of pulleys A and B to the
nearest fixed pulley.
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6.11

Kink

a) Family requirements

- 11 -

No kink shall occur at diameters greater than the specified minimum.

b) Test conditions
Method:
Minimum diameter:
6.12 Bend

a) Family requirements

IEC 60794-1-21, method E10
10 x d

IH

3 (
b) Te
M4
Te
Di
NU

NU
NG

6.13

,4 dB for multimode fibre.
st conditions

thod:

mperature

hmeter of mandrel:

mber of turns/helix:

mber of cycles:

Bending under tension

a) Family requirements

ur
to

Th
an

b) Te
Me
Di
Te
NU

6.14

the cable elements.

d < 0,4 dB for multimode fibre.
st conditions

thod:

hmeter of mandrel:

nsion:

mber of moving_cycles:

ere shall be no change in attenuation after the test.

TE Other temperatures can be agreed between customer and supplier.

Multiple €able coiling and uncoiling performance

e change in attenuation during the test shall be 6 0,2 dB for single-modefibrg and

IEC 60794-1-21, method E11A
Ambient

10 x d

4

3

der visual examination without magnification, there shall be no damage to the shegth nor

e permanent increase in attenuatiof;after the test shall be < 0,2 dB for single-modég fibre

IEC 60794-1-21, method E18A, procedure 1
10 xd

500 N

10

Thle change in attenuation during the test shall be < 0,2 dB for single-mode fibre and

<

a) Family reguirements

,4.dB for multimode fibre.

There shall be no change in attenuation after the test when measured at room temperature.

There shall be no physical damage to the cable after the test.

b) Te

st conditions

Method:
Sample length:

Diameter of test drum core

Number of coils per layer:

Number of cycles:

IEC 60794-1-21, method E33

Finished cable, length of at least 100 m coiled on test
drum

10 x d
minimum 20
5
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Temperature cycling

a) Family requirements

Attenuation measurements shall be taken during the last cycle.

Fo

Fo

r To; to Tgq, the change in the attenuation coefficient shall be:

< 0,2 dB/km for single-mode fibre and shall be reversible to measurement uncertainty

when measured in the 1 550 nm region;

< 0,4 dB/km for multimode fibre and shall be reversible to measurement uncertainty

when measured in the 1 300 nm region.
r Tao to Tp,, the change in attenuation coefficient shall be:

b) Te
Me
S3
Hi

Hi

Lo
Lo

NU

NG
an

cuf
res

6.16

< 0,3 dB/km for single-mode fibre and shall be reversible to measurement unce
when measured in the 1 550 nm region;

< 0,5 dB/km for multimode fibre and shall be reversible to measurement unce
when measured in the 1 300 nm region.

st conditions

thod: IEC 60794-1-22, method F1

mple length under test: finished cable, length of atlleast 1 000 m

ph temperature, Tgs: +70 °C to +85°Cy/,depending on cus
requirements

hh temperature, Tgq: +60 °C to _+70°C, depending on cus
requirements

W temperature, Tpq: -40 °C

W temperature, Tp,: Ta1.10560 °C, depending on customer requiren

mber of cycles: 2

TE Other temperature values corresponding to specific climate conditions can be agreed between

customer. If, due to intended application length, a shorter cable sample is agreed between supp
tomer, this length will be sufficient te'ensure accurate, repeatable test results as per the dynamic rai
olution of the optical test equipment,

Water penetration

a) Family requirements

'tainty

'tainty

tomer

tomer

hents

upplier
ier and
ge and

Th

IE
b) Te

M¢
6.17

e cable shall-‘not propagate water longitudinally according to requirements of

C 60794-1-22, method F5B or method F5C, as applicable.

st conditions

thod: IEC 60794-1-22, method F5B or method F§C as
applicable

Ageing

a) Family requirements

No change in optical transmittance after the test.

b) Test conditions
Method: IEC 60794-1-22, method F9

6.18

UV resistance

a) Family requirements

After exposure, the average tensile and elongation of the test specimens from the outer
sheath shall be a minimum of 80 % of the original value.

b) Test conditions
Method: IEC 60794-1-22, method F14 and ISO 4892-2
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6.19 External freezing

Me

thod:

Sample length:

NOTE

— 13 -

IEC 60794-1-215, method F15A
250m

It is assumed that a cable intended for outdoor use meets the external freezing requirements above,;

however, supplier and customer can agree to forego this test if deemed irrelevant to the intended application.

6.20 Fibre ribbon separability
a) Family requirements
Maximum tear force:

b) Test conditions

4,4 N

Mé

6.21

a) Family requirements

DU

thod:

Tube kinking

IEC 60794-1-23, method G5

ring the test, no kinking of the sample shall be visible.

b) Test conditions

Meé

thod:

cles:

IEC 60794-1-23, method G7
60 mm
350 mm

175 mm
10

NJTE Alternatively, L2 can be set as 100 mm and the moving length L can be extended beyond 60 mm

to @chieve the equivalent loop diameter.

n order
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Blank detail specification and minimum requirements

See Table A.1 for the cable description.

Table A.1 — Cable description

— Accuracy

1) Prepared (2)

by Bocumant
no:
Issue:
Date:

(3) Available (4) Generic specifications: IEC 60794-1-1 and IEC 60794-1-2

from: Sectional specification: IEC 60794-3

Family specification: IEC 60794-3-70

(5) Additional references:

(6) Rapid/multiple deployment optical fibre cable description:

(™) Rapid/multiple deployment optical fibre cable

construction:

Optical fibre type (as per IEC 60793-2) Additional remarks

Total fibre count

Secorjdary coating construction

Secor|dary coating material

Secor|dary coating dimensions

Strength member material

Cable|core construction

Sheath material

Sheath dimensions

Additipnal armouring (optional)

—  Non-metallic armouring

—  Metallic armouring

Additipnal outer sheath (optional)

Marking identification

—  (ustomer requirement

- Igentification of manufacturer

(8) Applicatign-information:

Maxinmpum outer diameter (d) mm

Rated| maximum tensile load N

Minimumbending radius for no-load bending mm or n x d

Minimum bending radius for rated-load bending mmornxd

Temperature range:

— Transport and storage °C

— Installation °C

— Operation °C

Length marking on outer sheath

— Typical m

-0%to+1%
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