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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELECTION OF OPTICAL FIBRE CABLE SPECIFICATIONS
RELATIVE TO MECHANICAL, INGRESS, CLIMATIC OR
ELECTROMAGNETIC CHARACTERISTICS - GUIDANCE

FOREWORD

al]l national electrotechnical committees (IEC National Committees). The object of IEC is te pro
international co-operation on all questions concerning standardization in the electrical and electronic.field
this end and in addition to other activities, IEC publishes International Standards, TechnicalSpecificaf
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred- to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg
in the subject dealt with may participate in this preparatory work. International, govermmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. J\EC,collaborates cl
with the International Organization for Standardization (ISO) in accordance withconditions determineg
apgreement between the two organizations.
1
c

he formal decisions or agreements of IEC on technical matters express, as nearly-as possible, an internat
bnsensus of opinion on the relevant subjects since each technical commitiée has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for international’use’ and are accepted by IEC Naf
Qommittees in that sense. While all reasonable efforts are made to“enSure that the technical content o
Publications is accurate, IEC cannot be held responsible for the\way in which they are used or foi
njisinterpretation by any end user.

In order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publicq
tlansparently to the maximum extent possible in their hational and regional publications. Any diverg
between any IEC Publication and the corresponding natignal or regional publication shall be clearly indicat
the latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confo
psessment services and, in some areas, access.to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification, bodies.

)

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

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
kpenses arising out of the_ publication, use of, or reliance upon, this IEC Publication or any other
ublications.

‘> Yoo3Z O

ttention is drawn to the'\Normative references cited in this publication. Use of the referenced publicatio
dispensable for the gorrect application of this publication.

=

ttention is drawn (to jthe possibility that some of the elements of this IEC Publication may be the subjg
ptent rights. IECyshall not be held responsible for identifying any or all such patent rights.

T >

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compllising
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e to-the previous edition. A vertical bar appears in the margin wherever a change
has|been’made. Additions are in green text, deletions are in strikethrough red text.
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The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC 62362 which is a Technical Report, has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2010. It constitutes a
technical revision.

Thig edition includes the following significant technical changes with respect to the_ prevjous
editlon:

a) feplacement of references and information from ISO/IEC 24702 and ISO/EC 11801 with
SO/IEC 11801-1;
b) ]:pdate of the MICE table;

c) Uupdate of the current optical fibre designations of IEC 60793-2-10and IEC 60793-2-50

Theltext of this technical report is based on the following documehntis:

Enquiry draft Report on Voting
86A/1987/DTR 86A/2029/RVDTR

Fulllinformation on the voting for the approval of\this technical report can be found in|the
repgrt on voting indicated in the above table.

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

The[committee has decided that the ceftents of this document will remain unchanged until the
stalyility date indicated on the IEC website under "http://webstore.iec.ch” in the data relategd to
the gpecific document. At this dateythe document will be
e feconfirmed,

e \ithdrawn,

o freplaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indica
it ,contains colours which are considered to be useful for the correct
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INTRODUCTION

Optical fibre cable specification standards are defined in IEC 60794 (all parts), which are
listed in Annex B. They are organized in a hierarchy similar to the IECQ system. They differ
from the IECQ system in that they are aII performance standards@pt'reat—ﬂbre—eabte

cable standards specn‘y the attrlbutes and tests on cables mtended to verify adequate
protection of fibres against external influences during the cabling process, cable installation
handling and from environmental effects during storage and operation. The attributes of the
fibres—within-the-cable-are-defined h\)l reference to npfir\gl fibre epnnifin:\finn standards—of the
IEC|60793 series, which are listed in Annex C. A complete and up-to-date listing of standards
in the IEC 60793 and IEC 60794 series is available on the IEC website: http://www.ie¢xch.

The| different levels of hierarchy are:—general generic, sectional, family and. product. |The
primary distinction between these is the level of detail. Typically, more Options or wlider
ranges are present at the higher level. At a given level, the distinctions-are with respe¢t to
application or cable construction.-Fhe-references-section Clause 2 of this’document giveés a
morg complete mapping. Parts of the family specification include blank detail specificatjons
for yarious attributes that do not have normative requirements.

':'

/2]
T <

p1eary
, ling_usi :

A

At the sectional specification level, the miain categories are indoor cables, outdoor calles,
cables along overhead lines, microduct®cabling and indoor/outdoor cables. Typically,| the
outdoor cables have tougher tests thaf the indoor cables. At the product specification Igvel,
therp is a series of standards intended to support ISO/IEC 11801 (all parts) for premjses
cabling, using both indoor and outdoor varieties.

It ig not the intention ofi\_this document to reproduce the requirements of all releyant
spetifications, but rather te discuss typical application situations and mention key optiong for
test$, while seeking tesgtiarantee the performance of cables in operation.
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SELECTION OF OPTICAL FIBRE CABLE SPECIFICATIONS
RELATIVE TO MECHANICAL, INGRESS, CLIMATIC OR
ELECTROMAGNETIC CHARACTERISTICS - GUIDANCE

Scope

es with respect to the mechanical, ingress, climatic and chemical or electromagr
acteristics (MICE) as classified in4SOHEC24702 ISO/IEC 11801-1.

is classification system, each letter of the four initials of the acronym are subscripted
lue from one to three to indicate different severities. The current attributés-and sever
found in Annex A.

Normative references

following documents are referred to in the text in such a way that some or all of f{
ent constitutes requirements of this document. For dated references, only the ed
| applies. For undated references, the latest edition of’the referenced document (inclu
amendments) applies.

60794-1-22, Optical fibre cables — Part 1-22; Generic specification — Basic optical ¢
procedures — Environmental test methods

60794-2 (all parts), Optical fibre cables'= Part 2: Indoor-eptical-fibre cables
60794-3 (all parts), Optical fibre cables — Part 3: Outdoor cables

£C 24702 nk , - , , - ,

61753 (all parts), Fibte optic interconnecting devices and passive componeni
ormance standard.

IEC 11801 (all\parts), Information technology — Generic cabling for customer premises

Terms,.definitions, and abbreviated terms

Terms and definitions

ibre
etic

with
ties

heir
tion
ding

able

No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

3.2
MIC

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

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

Acronyms Abbreviated terms

E mechanical, ingress, climatic and chemical, electromagnetic
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MICE attributes and severities

General

MICE classification system has three levels of severity:

1) Myl4,C,E, describes a typical environment such as that assumed in ISO/IEC 11801-2; (i.e.

2)
3)

See
4.2

4.2.
Sho

respect.-A-more important attribute is bending-

4.2.

office premises, etc.);
M,1,C5E, describes a-werst-case light industrial environment;
Msl;C3E4 describes a-werst-case harsh industrial environment.

Annex A for a more detailed description of the MICE severity levels.

Mechanical
( Shock/bump

ck and bump are not specified for optical fibre cables. They are inherently robust in

P Vibration

this

Vibration in the industrial premises (as opposed to wind induced vibration on aerially deplqyed

cables) is not specified for optical fibre cables. They are ipherently robust in this respect.

4.2.

For
rate

progf test strain (to be agreed between customer and supplier) when the cable is tested at

rate

For

reqirements on the tensile load ranging from 70 N to 400 N.

4.2.4 Crush

For

Fo
spe
=

=

B Tensile force

d tensile force. The requirement is thatthe fibre shall not exceed a percentage of

d load.

indoor cables, the different family specifications of IEC 60794-2 (all parts) have diffe

optical fibre cables;-the crushing force is applied in a plate to plate test.

indoor cables, crush is specified at 500 N. For outdoor cables, different levels
Cified depending on whether the cable is armoured or not.-Ferunarmeoured-cable;—va

la valua
e

outdoor—premises cables specified in IEC.60794-3 (all parts), manufacturers specify a

the
the

rent

are

224
1 50
spe

ad ecah
..... Y P Feg—cabte—\vatd
es of

10-N-aad-10-000-N-may-be-specified- For unarmoured cable, values of between 750 N
N

0 N_are specified. For armoured cable, values between 1 100 N and 2 200
Cified.

ean
\A A~A~a R}

and
are

4.2.5 Impact

For indoor cables, a value of 1 J and a hammer with a striking surface of 12,5 mm radius-is
are specified. For un-armoured outdoor cables, a value of-either 10 J and a hammer with a
striking surface of 300 mm radius-er3-J-with-a10-mmradius-is are specified.

4.2.6 Bending, flexing and torsion

All t

he family specifications have requirements on these attributes.

For bending, there are multiple tests such as bending under tension, repeated bending and
simple bending. The bending diameter is typically 20 times the cable diameter.
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For flexing, the bending diameter is typically 20 times the cable diameter, with 25 cycles
typically applied.

For torsion, the test length, load, and number of turns varies depending on the family
specification. For indoor cables, the length is-from-250-mm-to-1-000-mmloadedat20-N-with
20-cycles—apphied 125 x cable diameter or 250 mm, loaded at 20 N with 10 or 20 cycles (per
detailed specification) applied.

4.3 Ingress

4.3.1 —Basicconsideration

Optical fibre cables come in a variety of constructions. Some examples are slotted core, Iqose
tubg, tight buffered. The slotted core and loose tube can be filled or unfilled. These& diffgrent
consgtructions have different ingress characteristics.

4.3.2 Particulate ingress

Parficulate ingress is not specified for optical fibre cables. They are_ifjherently robust in|this
resgect.

4.3.8 Water immersion

On ¢ables for which water immersion is specified, the test is different from that found in Annex
A. Tlhe requirement is that a pressure equivalent to 1 m of’water is applied at or near one|end
of a[ short (< 3 m) cable. After 24 h,-theregquirement=is: no water shall be found at the gther
end

It is|expected that cables passing this test would pass both |2 and |5 severities.

4.4 Climatic
441 General

Terminations such as cable closlures are generally considered separately from the cables|and
are covered by standards fromithe IEC 61753 series prepared by IEC SC 86B.

NOTE The values that appéar in Table 1 to Table 3 below indicate levels of resistance to climatic phenonjena.
Valugs of 1 to 3 correspond®to the relevant level of severity in the MICE classification system. A value|of O
indichtes no effective resistance to the climatic phenomena described.

4.4.p Ambienttemperature

Theldifferent_specifications allow different ranges of values to be specified by the customer,
depending on the climate in which the cable will be installed. For the detailed specificatjons
for premises cabling, —20 °C to +60 °C are specified. Other ranges and combinations from

—451°C.to +70 °C are also found-as npfinne inthe fnmily Qpnr‘ifir‘nfinnc

4.4.3 Rate of change of temperature

eapatmhtyuef—s—&m#k The rate of Change of temperature is not specmed in the product
specifications of cables. IEC 60794-1-22, methods F1 and F12, specify a rate of heating that

shall not exceed 60 °C per hour. However, it is assumed that all the cables have the capability
of 3 °C/min.

4.4.4 Humidity

For further study.
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4.4.5 Solar radiation

Resistance to solar radiation in the industrial premises environment is not specified in the
product specifications of cables. Resistance to solar radiation is a property of the sheath
material. The severities associated with some common generic materials are indicated in

Table 1.

A specific grade of the generic material may have a different performance to that identified in

Table 1.

Table 1 — Resistance to solar radiation

Material Climatic classification, C
Natural Stabilized With 2,5 % of
active carbon
black content
Medglium-density polyethylene 0 3 3
Trapk-resistant medium-density polyethylene 0 3 3
High-density polyethylene 0 3 3
Thgrmoplastic (co)polyester elastomer 0 3 3
Polyvinyl chloride 1 3 3
Polyvinylidene fluoride 1 3 3
Nylpn 12 (polyamide) 1 3 3
Thgrmoplastic polyurethane (TPU) 1 3 3
NOJE The values in this table indicate levels of resistanceMo climatic phenomena. Values of 1 to 3 corresppnd
to the relevant level of severity in the MICE classificatioghneystem. A value of 0 indicates no effective resistaphce
to the climatic phenomena described.
4.4.6 Liquid pollution
Res|stance to liquid pollution (is” not specified in the product specifications of caljles.
Resjstance to liquid pollution.is’'a property of the sheath material. The severities associgated
withf some common generic.materials are indicated in Table 2.
A specific grade of the'generic material may have a different performance to that identifigd in

Table 42.
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Table 2 — Liquid pollution
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Chemical classification, C

. Sodium Oil (dry-air Sodium Detergent Conductive
Material chloride |concentration) stearate materials in
(salt/sea (soap) solution
water)

Low-density polyethylene 3 3 3 3 3
Medium-density polyethylene 3 3 3 3 3
Track-resistant medium-density 3 3 3 3 3
polyethylene
Hightdensity polyethylene 3 3 3 3 3
Thermoplastic (co)polyester 3 3 3 3 3
elasfomer
Polyyinyl chloride 2 2 2 2 3
Polypinylidene fluoride 3 3 3 3 3
Nyloh (polyamid 12) 2 2 2 2 3
Thermoplastic polyurethane 3 3 3 3 3
(TPY)

NOTJE The values in this table indicate levels of resistance to climatic phé€nemena. Values of 1 to 3 correspond to
the relevant level of severity in the MICE classification system. A value,of\Ovindicates no effective resistance tp the

climftic phenomena described.

4.4.7

Gaseous pollution

Resjstance to gaseous pollution is not specified in the product specifications of cafles.

Resjstance to gaseous pollution

is a property of the sheath material. The severjties
asso¢ciated with some common generic materials are indicated in Table 3 and Table 4.

A specific grade of the generic material may have a different performance to that identifigd in

the fable 43 and Table 4.

Table 3 — Gaseous pollution resistance

Chemical classification, C, by pollutant
Material Hydrogen Sulphur Chlorine Chlorine Hydrogén
sulphide dioxide wet dry chloride
10 %

Low-density.polyethylene 2 2 0 0 2
Medlium4{density polyethylene 2 2 0 0 2
Trapkvesistant medium-density 2 2 0 0 2
polyethylene
High-density polyethylene 2 2 0 0 2
Thermoplastic (co)polyester 2 2 1 1 0
elastomer
Polyvinyl chloride 3 3 1 0 3
Polyvinylidene fluoride 3 2 3 3 3
Nylon (polyamid 12) 3 1 0 0 0
Thermoplastic polyurethane 3 3 2 2 3
(TPU)

NOTE The values in this table indicate levels of resistance to climatic phenomena. Values of 1 to 3 correspond
to the relevant level of severity in the MICE classification system. A value of 0 indicates no effective resistance
to the climatic phenomena described.
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Table 4 — Gaseous pollution resistance

Pollutant
Material Hydrogen Hydrogen Ammonia Oxides of Ozone
chloride fluoride nitrogen 100 %
37 %

Low-density polyethylene 2 2 3 0 0
Medium-density polyethylene 2 0 3 0 0
Track tesistant medium-density 2 0 3 0 0
polyethylene
High-density polyethylene 2 0 3 0 0
Thgrmoplastic (co)polyester 0 0 0 0 0
elagtomer
Polyvinyl chloride 3 2 3 1 1
Polyvinylidene fluoride 3 3 3 2 2
Nylpn (polyamid 12) 0 0 3 1 1
Thgrmoplastic polyurethane (TPU) 3 2 3 3 3

4.5 Electromagnetic

Cablles can be dielectric, or can contain metallic elementsisuch as armour, strength members
or sheaths. With the exception of possible damage on. cables with metallic sheathes dupe to
ligh{ning strikes, optical fibre cables are immune to all of the attributes for this category.
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Annex A

(informative)

Details of MICE classification

IEC TR 62362:2020 RLV © |IEC 2020

The details associated with-tSOHEC-24702 ISO/IEC 11801-1 are presented in the-folowing
tables Table A.1 to Table A.4.

Table A.1 — Details of MICE classification (mechanical)

(9 Hg to 500 Hz)

Mechanical M, M, M,
Shog¢k/bump 2
Peak acceleration 40 ms® ms™? 100 ms? ms™2 250 ms?)ms ™2
Vibration
Displacement amplitude 1,5 mm 7,0 mm 15,0 mm
(2 Hz to 9 Hz)
Accgleration amplitude 5 ms® ms 2 20 ms® ms™2 50 ms® ms™2

Tengile-foree strength

b

b

b

Crush 45 N over-25 100 mm 1100 N over-450 +00 mm | 2 200 N over-450 100 m
Per [EC 60794-1-2. (linear) min. (linear) ‘min. (linear) min.

21, method E.3 180 N 735N 1470 N

Imp4ct 1J 10J 30J

Bending, flexing and torsion b b b

@ Hump: the repetitive nature of the shock experienced by the channel shall be taken into account.

b This aspect of environmental classification is in§tallation-specific and should be considered in association|with
IEC 61918 and the appropriate component spegification.
Table A.2 <Details of MICE classification (ingress)
Ingress I 1, Iy
Particulate ingress (dia. max)} 12,5 mm 50 um 50 um
Immersion None Intermittent liquid-jet Intermittent liquid-jet
<12,5 I/min <12,5 I/min
= 6,3 mm jet = 6,3 mm jet
> 2,5 m distance > 2,5 m distance
immersion < 1 m for < 30 min
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Table A.3 — Details of MICE classification (climatic and chemical)

Climatic and chemical

C,

C,

C,

Ambient temperature

-10° C to +60° C

—25° Cto +70° C

—40° Cto +70° C

Rate of change of
temperature

0,1° C per minute

1,0° C per minute

3,0° C per minute

Humidity

5 % to 85 % (non-
condensing)

5 % to 95 % (condensing)

5 % to 95 % (condensing)

Solar radiation

700 Wm? Wm™2

1120 Wm? Wm™2

1120 Wm? Wm™2

Liquid-pollution €2 Concentrationsx10=6 Concentration—s10=8 Concentrationsx10=6
Contaminants
Sodium chloride (salt/sea 0 <0,3 <0,3
water)
Oil (dry-air concentration) 0 < 0,005 ¥0,5
(for| oil types see ?)
Sodium stearate (soap) None 5 x 10* aqueous non- >'5%"10% aqueous gelling
gelling
Detergent None Forfurther study ffs For further study ffd
Conductive materials None Temporary Present
Table A4 — Detail £ MICE ¢l ifi . (Gas)
Gageous pollution {see Mean/Peak Mean/peak Mean/peak

Nofe 3)

Contaminants °©

(concentration x 107%)

(€ohcentration x 107%)

(concentration x 107P

~

Hydrogen sulphide < 0,003/ < 0,01 <0,05/<0,5 <10/<50
Sulphur dioxide <0,01/<0,03 <0,1/<0,3 <5/<15
Sulphur trioxide (ffs) < 0,01/ <.0¢03 <0,1/<0,3 <5/<15
Chlprine wet (> 50 % < 0,000 5./ <'0,001 < 0,005/<0,03 <0,056/<0,3
humidity)

Chlprine dry (<> 50 % < 0,002 /< 0,01 <0,02/<0,1 <0,2/<1,0
hunidity)

Hydrogen chloride < 0,06 <0,06/<0,3 <0,6/<3,0
Hydrogen fluoride < 0,001 /< 0,005 <0,01/<0,05 <0,1/<1,0
Ammonia <1/<5 <10/<50 <50/ <250
Oxides of nitrogen <0,05/<0,1 <0,5/<1 <5/<10
Ozdne < 0,002/ < 0,005 <0,025/< 0,05 <0,1/<1

a A sifigle® dimensional characteristic, i.e. concentration x 107%, was chosen to unify limits from diffefent

stamdards.
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Table A.54 — Details of MICE classification (electromagnetic)

Electromagnetic E1 E2 E3
Electrostatic discharge — Contact (0,667 uC) 4 kV 4 kV 4 kV
Electrostatic discharge — Air (0,132 uC) 8 kV 8 kV 8 kV

Radiated RF — AM 3 V/m at 80 MHz to | 3 V/m at 80 MHz to |10 V/m at 80 MHz to
1 000 MHz 1 000 MHz 1 000 MHz
3 V/mat1400 MHz | 3 V/m at 1 400 MHz | 3 V/m at 1 400 MHz
to to to
2 000 MHz 2 000 MHz 2 000 MHz
1 V/m at 2 000 MHz | 1 V/m at 2 000 MHz | 1 V/m at 2 000 MHz
to to ta
2 700 MHz 2 700 MHz 2 7Q0:MHz
Conglucted RF 3V at 150 kHz to 3V at 150 kHz to 10 M¥ab 150 kHf to
80 MHz 80 MHz 80 MHz
EFT/B (comms) 500 V 1000V 1000V
Surge (transient ground potential difference) — 500 V 1000V 1000V
signal, line to earth
Maghetic field (50 Hz to 60 Hz) 1 Am™" 3 Am_" 30 Am™!
Maghpetic field (60 Hz to 20 000 Hz) Forfurther study- ffs | For further study. ffs | For further study. ffs
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Annex B
(informative)

IEC optical fibre cable standards
following is a list of existing IEC optical cable standards:

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

onZ0 4 4. 0

IEC
prod

IEC

IEC
test

IEC
test

IEC
test

IEC
test

IEC
elen

IEC

IEC
spe

IEC
spe

IEC
mul

IEC
spe

raWrel L) o] D VA B Y H 4 i o H i Il o]
OVUT ISg= T4, UPULAl'TIDTC LalITo — I dadlil T'=<. UTTICTIV SsUCUITILCalivlT — DdolL UpLILAl LAUIT

edures — General guidance
60794-1-3, Optical fibre cables — Part 1-3: Generic specification — Optical cable eleme

60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basfc optical ¢
procedures — Mechanical tests methods

60794-1-22, Optical fibre cables — Part 1-22: Generic specificatieh — Basic optical ¢
procedures — Environmental test methods

60794-1-23, Optical fibre cables — Part 1-23: Generic Sgecification — Basic optical ¢
procedures — Cable element test methods

60794-1-24, Optical fibre cables — Part 1-24: Generic specification — Basic optical ¢
procedures — Electrical test methods

60794-1-31, Optical fibre cables — Papt 1-31: Generic specification — Optical ¢
hents — Optical fibre ribbon

60794-2, Optical fibre cables — Part'2: Indoor cables — Sectional specification

60794-2-10, Optical fibreslcables — Part 2-10: Indoor optical fibre cables — Fa
cification for simplex and-duplex cables

60794-2-11, Opticak fibre cables — Part 2-11: Indoor—eptical—fibre cables — Deta
cification for simpléx and duplex cables for use in premises cabling

60794-2-205-Optical fibre cables — Part 2-20: Indoor cables — Family specification
i-fibre optical distribution cables

60794-2-21, Optical fibre cables — Part 2-21: Indoor—eptical—fibre cables — Deta

test

nts

able

able

able

able

able

mily

iled

for

iled

Cificdation for multi-fibre optical distribution cables for use in premises cabling

IEC 60794-2-22, Optical fibre cables — Part 2-22: Indoor cables — Detailed specification for
multi-simplex breakout optical cables to be terminated with connectors

IEC 60794-2-30, Optical fibre cables — Part 2-30: Indoor cables — Family specification for
optical fibre ribbon cables for use in premises cabling

IEC 60794-2-31, Optical fibre cables — Part 2-31: Indoor—eptical—fibre cables — Detailed
specification for optical fibre ribbon cables for use in premises cabling

IEC 60794-2-40, Optical fibre cables — Part 2-40: Indoor optical fibre cables — Family
specification for A4 fibre cables-with-plastic-optical-fibres
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IEC 60794-2-41, Optical fibre cables — Part 2-41: Indoor cables — Product specification for
simplex and duplex buffered A4 fibres

IEC 60794-2-42, Optical fibre cables — Part 2-42: Indoor optical fibre cables — Product
specification for simplex and duplex cables with A4 fibres

IEC 60794-2-50, Optical fibre cables — Part 2-50: Indoor optical fibre cables — Family
specification for simplex and duplex cables for use in terminated cable assemblies

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

IEC|60794-3-10, Optical fibre cables — Part 3-10: Outdoor cables — Family specification for
duct, directly buried and lashed aerial optical telecommunication cables

IEC|60794-3-11, Optical fibre cables — Part 3-11 Outdoor cables ——Duet>and Profuct
spegification for duct, directly buried and lashed aerial single-mode” optical fibre

telecommunication cables—Detailed-specification

IEC|60794-3-12, Optical fibre cables — Part 3-12: Outdoor cables ~ Detailed specification for
duct and directly buried optical telecommunication cables for usefin‘\premises cabling

IEC|60794-3-20, Optical fibre cables — Part 3-20: Outdoor.¢ables — Family specification for
optigal self-supporting aerial telecommunication cables

IEC|60794-3-21, Optical fibre cables — Part 3-21: Qutdoor cables — Detailed specification for
optigal self-supporting aerial telecommunication cables for use in premises cabling

IEC|60794-3-30, Optical fibre cables — Part(3-30: Outdoor cables — Family specification for
optigal telecommunication cables for lake, river crossings and coastal application

IEC|60794-3-40, Optical fibre cables\> Part 3-40: Outdoor cables — Family specification for
sewgr cables and conduits for installation by blowing and/or pulling in non-man accesgible
storin and sanitary sewers

IEC|60794-3-70, Optical fibre cables — Part 3-70: Outdoor cables — Family specification for
outdoor optical fibre cables for rapid/multiple deployment

IEC|60794-4, Optical fibre cables — Part 4: Sectional specification — Aerial optical caples
along electricalpower lines

IEC|60794-4-10, Optical fibre cables — Part 4-10:-Aerial-optical-cables-along-electrical-pgwer
line$——Eamily-specificationfor- OPGW {Optical-Ground Wire) Family specification — Opfical

groyndwires (OPGW) along electrical power lines

IEC 60794-4-20, Optical fibre cables — Part 4-20: Sectional specification — Aerial optical
cables along electrical power lines — Family specification for ADSS (all dielectric self-
supported) optical cables

IEC 60794-5, Optical fibre cables — Part 5: Sectional specification — Microduct cabling for
installation by blowing

I[EC 60794-5-10, Optical fibre cables — Part 5-10: Family specification — Outdoor microduct
optical fibre cables, microducts and protected microducts for installation by blowing

IEC 60794-5-20, Optical fibre cables — Part 5-20: Family specification — Outdoor microduct
fibre units, microducts and protected microducts for installation by blowing
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Annex C
(informative)

Fibre specifications and tests

Specifications

The fibre specifications are organized as a series of sectional specification standards beneath
a general specification. Within each sectional specification, there is a series of normative

annexes that define the requirements Tor the ditrerent tamily specifications. Within the sin

mocfe fibre sectional specification, IEC 60793-2-50, for example, are the family specificat
for {he-B4-4,-B1-2, B1.3, B2, B4, B5 and B8 B-652.B, B-652.D, B-653, B-654, B-665an

657

IEC

IEC
catg

IEC
cate

IEC
cate

IEC
cate

IEC
clas|

fibre categories.

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

gory A1 multimode fibres

gory A2 multimode fibres

gory A3 multimode fibres

gory A4 multimode fibres

s B single-mode fibres

gle-
ons
 B-

60793-2-10, Optical fibres — Part 2-10: Product specifications — Secétional specification for

60793-2-20, Optical fibres — Part 2-20: Product specifications — Sectional specification for

60793-2-30, Optical fibres — Part 2-30: Product spécifications — Sectional specification for

60793-2-40, Optical fibres — Part 2-40: Praduct specifications — Sectional specificatiop for

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

C.2| Measurements and.tests

Thelfibre tests and measurements are under a general and guidance standard and organjzed
into[groups relating totdimensional, mechanical, optical, and environmental attributes. When
mulliple measurement' methods are defined, they appear as different normative annexes of
thede documents,

IEC|60793-1-1, Optical fibres — Part 1-1: Measurement methods and test procedurgs —
General and guidance

IECL60793-1-20 _Qptical fibres = Part 1-20: Measurement methods and test procedures —
Fibre geometry

IEC 60793-1-21, Optical fibres — Part 1-21: Measurement methods and test procedures —
Coating geometry

IEC

IEC

IEC

60793-1-22, Optical fibres — Part 1-22: Measurement methods and test procedures —
Length measurement

60793-1-30, Optical fibres — Part 1-30: Measurement methods and test procedures —
Fibre proof test

60793-1-31, Optical fibres — Part 1-31: Measurement methods and test procedures —
Tensile strength
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IEC 60793-1-32, Optical fibres — Part 1-32: Measurement methods and test procedures —

Coa

ting strippability

IEC 60793-1-33, Optical fibres — Part 1-33: Measurement methods and test procedures —

Stre

Ss corrosion susceptibility

IEC 60793-1-34, Optical fibres — Part 1-34: Measurement methods and test procedures —
Fibre curl

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

prod

IEC
Ban

IEC
Chr

IEC

redures—AtteAdation

60793-1-41, Optical fibres — Part 1-41: Measurement methods
dwidth

60793-1-42, Optical fibres — Part 1-42: Measurement methods
bmatic dispersion

60793-1-43, Optical fibres — Part 1-43: Measurement methods

Numperical aperture

IEC
off v

IEC
Mod

IEC
Mon

IEC
Mad

IEC
Pold

IEC

avelength

60793-1-45, Optical fibres — Part 1-45: Measurement methods
e field diameter

60793-1-46, Optical fibres — Part 1-46Measurement methods
itoring of changes in optical transmittahce

60793-1-47, Optical fibres
robending loss

Part 1-47: Measurement methods

Part 1-48: Measurement methods

60793-1-48, Optical fibres
rization mode dispersion

60793-1-49, Optical fibres — Part 1-49: Measurement methods

Diff¢rential mode_delay

IEC

60793-1-50, Optical fibres — Part 1-50: Measurement methods

Damp heat(steady state) tests

IEC

and test proeedure

and ctést proceduré

and test procedure

60793-1-44, Optical fibres — Part 1-44: Measurement methods and test procedures —

and test procedurd

and test procedurd

and test procedurd

and test procedurd

and test procedure

and test procedurd

)S_

ls_

)S_

Cut-

IS_

ls_

S_

S_

S_

S_

60793-1-51, Optical fibres — Part 1-51: Measurement methods and test procedures —

Dry

heat (steady state) tests

IEC 60793-1-52, Optical fibres — Part 1-52: Measurement methods and test procedures —

Cha

nge of temperature tests

IEC 60793-1-53, Optical fibres — Part 1-53: Measurement methods and test procedures —
Water immersion tests

IEC 60793-1-54, Optical fibres — Part 1-54: Measurement methods and test procedures —
Gamma irradiation

IEC 60793-1-60, Optical fibres — Part 1-60: Measurement methods and test procedures — Beat
length
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IEC 60793-1-61, Optical fibres — Part 1-61: Measurement methods and test procedures —
Polarization crosstalk

C.3 Technical reports

Technical reports are used to document the measurement methods of attributes that are
normally characterized for use in design or to document other information that is generally
considered as useful but not normally specified.

IEC 1S 62033 _Aftenuation unifnrmify in n’nfir‘nl fibres

IEC|TR 62048, Optical fibres — Reliability — Power law theory
IEC|TR 62221, Optical fibres — Measurement methods — Microbending sensitivity.

IEC|TR 62245, Optical fibres — Measurement methods — Bend loss for A3@nd A4 type fibr

\U
(7}

IEC|TR 62283, Optical fibres — Guidance for nuclear radiation tests-—Fibre-optic-guidance)
IEC|TR 62284, Effective area measurements of single-mode optical fibres — Guidance

IEC|TR 62285, Application guide for non-linear coefficient-measuring methods——Applicgtion
e
IEC|TR 62316, Guidance for the interpretation of:OQTDR backscattering traces for single-mode
fibrgs

IEC|TR 62324, Single-mode optical fibres — Raman gain efficiency measurement uging
continuous wave method — Guidance

ISO[IEC TR 29106, Informationxfechnology — Generic cabling — Introduction to the MICE
environmental classification
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IEC 61918, Industrial communication networks — Installation of communication networks in
industrial premises

ISO[IEC TR 29106, Information technology — Generic cabling — Introduction to the,MICE
environmental classification



https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7



https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7

IEC TR 62362:2020-09 (en)

IEC TR 62362

TECHNICAL
REPORT

Edition 2.0 2020-09

e

Se
cli

matic or electromagnetic characteristic

ection of optical fibre cable specifications Qtive to mechanical, ingress,

N

uidance



https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7

-2- IEC TR 62362:2020 © IEC 2020

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 3
1N I 2 1 1 L N 1 ] PP 5
1 1T o 1= S 6
2 NOIMALIVE FEFEIENCES ... et 6
3  Terms, definitions, and abbreviated terms ..o, 6
3.1 Terms and definifioNS .. ..o 6

2 Abbreviated terms ....b

4 MICE attributes and severities ... .. ..o TR 4
41 L= a1 - Y PP 9 g o 7
4.2 Mechanical ... YN .7
4.2.1 ShoCK/DUMP ..o RS e .7
4.2.2 ViIbration ... b .7
4.2.3 Tensile fOrCe. ..o D 4
4.2.4 CrUSH e N 4
4.2.5 IMPACT . 4
4.2.6 Bending, flexing and torsion ............coooiiieiiie ol g ... 7

4.3 INGIESS ittt e ....8
4.3.1 Basic consideration ... ... e ....8
4.3.2 Particulate iINgreSS ... om0 e ....8
4.3.3 Water immersion ... ....8

4.4 L0 110 0 = 1 4o PP ....8
4.41 LT o= = | ....8
4.4.2 Ambient temperature ... ... 0 ....8
4.4.3 Rate of change of temperature ..........c.oooiiiiiiiii e ....8
4.4.4 [ [T 01T 1 Y TP ....8
4.4.5 Solar radiation ... 0 e ....8
4.4.6 [N Lo 1U o I To ] | 111§ o L S ....9
4.4.7 GaseoUus POLULION ... ..o .10

4.5 EleCtromMagnEtiC .. .. e .11
Annex A (informative) )Details of MICE classification ..............oooiiiiiiiiii e .12
Anngex B (informative) IEC optical fibre cable standards.............ccoooiiiiiiiiiiiii .15
Annex C (informative) Fibre specifications and tests ...y .17
g.1 SPECIHTICATIONS .ot .17
g.2 Measurements and teStS ... ..o .17
g.3 TeChNICAl FEPOIS ..o e .19
(211 LTo Yo =o)L 47725 U 20
Table 1 — Resistance to solar radiation ... 9
Table 2 — Liquid pollUtiON ... et 9
Table 3 — Gaseous pollUtioN reSIStANCE........couiiiiiii e 10
Table 4 — Gaseous pollution reSiStaNCE.......cuu i 10
Table A.1 — Details of MICE classification (mechanical)...........ccooooiiiiii 12
Table A.2 — Details of MICE classification (ingress) .......cooviiiiiiiiiii e 12
Table A.3 — Details of MICE classification (climatic and chemical) ............c..ccooiiiinn. 13

Table A.4 — Details of MICE classification (electromagnetic)...........ccooviiiiiiiiiiiie, 14


https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7

IEC TR 62362:2020 © IEC 2020 -3-

2)

3)

4)

5)

6)

7)

8)

9)

The

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELECTION OF OPTICAL FIBRE CABLE SPECIFICATIONS
RELATIVE TO MECHANICAL, INGRESS, CLIMATIC OR
ELECTROMAGNETIC CHARACTERISTICS - GUIDANCE

FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC is te pro
international co-operation on all questions concerning standardization in the electrical and electronic.field
this end and in addition to other activities, IEC publishes International Standards, Technical/Specificaf
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred- to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg
in the subject dealt with may participate in this preparatory work. International, govermmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. JEC,tollaborates cl
with the International Organization for Standardization (ISO) in accordance withconditions determineg
apgreement between the two organizations.
1
c

he formal decisions or agreements of IEC on technical matters express, as nearly-as possible, an internat
bnsensus of opinion on the relevant subjects since each technical commiti€e has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for international’use’ and are accepted by IEC Naf
Qommittees in that sense. While all reasonable efforts are made to“enSure that the technical content o
Publications is accurate, IEC cannot be held responsible for the\way in which they are used or foi
njisinterpretation by any end user.

In order to promote international uniformity, IEC National ‘Committees undertake to apply IEC Publicq
tlansparently to the maximum extent possible in their hational and regional publications. Any diverg
between any IEC Publication and the corresponding natignal or regional publication shall be clearly indicat
the latter.

EC itself does not provide any attestation of confermity. Independent certification bodies provide confo
psessment services and, in some areas, access.to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification, bodies.

o)

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

o liability shall attach to IEC or its directors, employees, servants or agents including individual expertg
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
kpenses arising out of the_ publication, use of, or reliance upon, this IEC Publication or any other
ublications.

‘> Yoo3Z > O

ttention is drawn to the'\Normative references cited in this publication. Use of the referenced publicatio
dispensable for the gorrect application of this publication.

=

ttention is drawn (to jthe possibility that some of the elements of this IEC Publication may be the subjg
ptent rights. IECyshall not be held responsible for identifying any or all such patent rights.

T >

technical committee may propose the publication of a technical report when it has colle
datg of a_different kind from that which is normally published as an International Standard
exa||nple "state of the art".

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compllising

mote
5. To
ions,
“IEC
tsted
non-
bsely
d by

ional
m all

ional
IEC
any

tions
ence
ed in

rmity

any

and
e or
and
IEC

ns is

ct of

main task“of IEC technical committees is to prepare International Standards. However, a

cted
for

IEC 62362 which is a Technical Report, has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2010. It constitutes a
technical revision.

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

a) replacement of references and information from ISO/IEC 24702 and ISO/IEC 11801 with

ISO/IEC 11801-1;

b) update of the MICE table;
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c) update of the current optical fibre designations of IEC 60793-2-10 and IEC 60793-2-50.

The text of this technical report is based on the following documents:

Enquiry draft Report on voting
86A/1987/DTR 86A/2029/RVDTR

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

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

The|committee has decided that the contents of this document will remain unchanged unti| the
stahjility date indicated on the IEC website under "http://webstore.iec.ch" in the data relatdd to
the specific document. At this date, the document will be
e feconfirmed,

e \Withdrawn,

e teplaced by a revised edition, or

e amended.
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INTRODUCTION

Optical fibre cable specification standards are defined in IEC 60794 (all parts), which are
listed in Annex B. They are organized in a hierarchy similar to the IECQ system. They differ
from the IECQ system in that they are all performance standards. Optical fibre cable
standards specify the attributes and tests on cables intended to verify adequate protection of
fibres against external influences during the cabling process, cable installation handling and
from environmental effects during storage and operation.. The attributes of the fibres within
the cable are defined by reference to optical fibre specification standards of the IEC 60793
series, which are listed in Annex C. A complete and up-to-date listing of standards in

IEC 60

The
disti
preg
cabl
fam

norr

At t
cabl
outd
ther
cabl

It id
spe
test

nction between these is the level of detail. Typically, more options or widerranges

e construction. Clause 2 of this document gives a more complete mapping. Parts of]
ly specification include blank detail specifications for various attributes| that do not K
native requirements.

he sectional specification level, the main categories are indeor. cables, outdoor cal
es along overhead lines, microduct cabling and indoor/oldtdoor cables. Typically,
oor cables have tougher tests than the indoor cables. At{the product specification le

ing, using both indoor and outdoor varieties.

Cifications, but rather to discuss typical application situations and mention key options
5, while seeking to guarantee the performance of cables in operation.

different levels of hierarchy are: generic, sectional, family and product. Thé@_primary

are

ent at the higher level. At a given level, the distinctions are with respect to.application or

the
ave

les,
the
vel,

e is a series of standards intended to support ISO/IEC 11801 (all parts) for premjses

not the intention of this document to reproduce the requirements of all releyant

for
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SELECTION OF OPTICAL FIBRE CABLE SPECIFICATIONS
RELATIVE TO MECHANICAL, INGRESS, CLIMATIC OR
ELECTROMAGNETIC CHARACTERISTICS - GUIDANCE

Scope

es with respect to the mechanical, ingress, climatic and chemical or electromagrn
acteristics (MICE) as classified in ISO/IEC 11801-1.

is classification system, each letter of the four initials of the acronym are subscripted
lue from one to three to indicate different severities. The current attributésand sever
found in Annex A.

Normative references

following documents are referred to in the text in such a way that some or all of {
ent constitutes requirements of this document. For dated references, only the ed
| applies. For undated references, the latest edition of’the referenced document (inclu
amendments) applies.

60794-1-22, Optical fibre cables — Part 1-22; Generic specification — Basic optical ¢
procedures — Environmental test methods

60794-2 (all parts), Optical fibre cables'= Part 2: Indoor cables
60794-3 (all parts), Optical fibre cables — Part 3: Outdoor cables

61753 (all parts), Fibre\loptic interconnecting devices and passive componeni

Performance standard

ISO

3

3.1

IEC 11801 (all parts), Information technology — Generic cabling for customer premises

Terms, definitions, and abbreviated terms

Terms.-and definitions

ibre
etic

with
ties

heir
tion
ding

able

No llerms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |
3.2
MIC

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

SO Online browsing platform: available at http://www.iso.org/obp
Abbreviated terms

E mechanical, ingress, climatic and chemical, electromagnetic


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7
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MICE attributes and severities

General

MICE classification system has three levels of severity:

1) Myl4,C4E, describes a typical environment such as that assumed in ISO/IEC 11801-2; (i.e.
office premises, etc.);

2) M,I,C,E, describes a light industrial environment;

3) M3l;C5E5 describes a harsh industrial environment.

See
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Annex A for a more detailed description of the MICE severity levels.

Mechanical
( Shock/bump

ck and bump are not specified for optical fibre cables. They are inherently robust in

ect.
P Vibration
ation in the industrial premises (as opposed to wind induged vibration on aerially depldg

es) is not specified for optical fibre cables. They are ipherently robust in this respect.

B Tensile force

outdoor cables specified in IEC 60794-3 (all\parts), manufacturers specify a rated ter
. The requirement is that the fibre shall not exceed a percentage of the proof test sf
e agreed between customer and suppli€r) when the cable is tested at the rated load.

indoor cables, the different familix'specifications of IEC 60794-2 (all parts) have diffe
irements on the tensile load ranging from 70 N to 400 N.

optical fibre cables, the crushing force is applied in a plate to plate test.

indoor cabless~ crush is specified at 500 N. For outdoor cables, different levels
cified depending on whether the cable is armoured or not. For unarmoured cable, va
etween 750°N and 1 500 N are specified. For armoured cable, values between 1 1(
2 200 N are specified.

b Impact

this

yed

sile
rain

rent

are
ues
ON

For indoor cables, a value of 1 J and a hammer with a striking surface of 12,5 mm radius are
specified. For un-armoured outdoor cables, a value of 10 J and a hammer with a striking
surface of 300 mm radius are specified.

4.2.6 Bending, flexing and torsion

All the family specifications have requirements on these attributes.

For bending, there are multiple tests such as bending under tension, repeated bending and
simple bending. The bending diameter is typically 20 times the cable diameter.

For flexing, the bending diameter is typically 20 times the cable diameter, with 25 cycles
typically applied.


https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7
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For torsion, the test length, load, and number of turns varies depending on the family
specification. For indoor cables, the length is 125 x cable diameter or 250 mm, loaded at 20 N
with 10 or 20 cycles (per detailed specification) applied.

4.3 Ingress
4.3.1 Basic consideration

Optical fibre cables come in a variety of constructions. Some examples are slotted core, loose
tube, tight buffered. The slotted core and loose tube can be filled or unfilled. These different
constructions have different ingress characteristics.

4.3.p Particulate ingress

Particulate ingress is not specified for optical fibre cables. They are inherentlyfebust in|this
respect.

4.3.8 Water immersion

On cables for which water immersion is specified, the test is different'from that found in Annex
A. The requirement is that a pressure equivalent to 1 m of water js\applied at or near onelend
of a[short (< 3 m) cable. After 24 h, no water shall be found at the other end.

It is|expected that cables passing this test would pass both:l2*and |5 severities.

4.4 Climatic
441 General

Terminations such as cable closures are generally considered separately from the cables|and
are covered by standards from the IEC 61753 series prepared by IEC SC 86B.

NOTE The values that appear in Table 1 to\Table 3 below indicate levels of resistance to climatic phenonena.
Valugs of 1 to 3 correspond to the releyant level of severity in the MICE classification system. A value|of 0
indichtes no effective resistance to the climatic phenomena described.

4.4.p Ambient temperature

Theldifferent specifications allow different ranges of values to be specified by the custommer,
depending on the climate in which the cable will be installed. For the detailed specificatjons
for premises cabling,”™—20 °C to +60 °C are specified. Other ranges and combinations from
—45|°C to +70 °Chare also found as options in the family specifications.

4.4.8 Rate’/of change of temperature

Thel| rate-of change of temperature is not specified in the product specifications of cables.
IEC|60794-1-22, methods F1 and F12, specify a rate of heating that shall not exceed 60 °C
per hour. However, it is assumed that all the cables have the capability of 3 °C/min.

4.4.4 Humidity

For further study.

4.4.5 Solar radiation

Resistance to solar radiation in the industrial premises environment is not specified in the
product specifications of cables. Resistance to solar radiation is a property of the sheath
material. The severities associated with some common generic materials are indicated in
Table 1.


https://iecnorm.com/api/?name=930b800836a5bf2113bc1a1d5b8d11b7
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le 1.

Table 1 — Resistance to solar radiation

Climatic classification, C
Material Natural Stabilized With ~2,5 % of
active carbon
black content
Medium-density polyethylene 0 3 3
Trafk-resistant medium-density polyethylene 0 3 3
High-density polyethylene 0 3 3
Thgrmoplastic (co)polyester elastomer 0 3 3
Polyvinyl chloride 1 3 3
Polyvinylidene fluoride 1 3 3
Nylpn 12 (polyamide) 1 3 3
Thgrmoplastic polyurethane (TPU) 1 3 3
NO['E The values in this table indicate levels of resistance to climatic phenomena. Values of 1 to 3 corresppnd
to the relevant level of severity in the MICE classification system. A value of 0 indicates no effective resistapce
to the climatic phenomena described.
4.4.6 Liquid pollution
Resjstance to liquid pollution is not specified\in the product specifications of cables.
Resjstance to liquid pollution is a property of the sheath material. The severities associated
withf some common generic materials are indicated in Table 2.
A specific grade of the generic materialbmay have a different performance to that identifigd in
Table 2.
Table 2 — Liquid pollution
Chemical classification, C
i Sodium QOil (dry-air Sodium Detergent Conductive
Material chloride |concentration)| stearate materialsg in
(salt/sea (soap) solution
water)
Low{density polyethylene 3 3 3 3 3
Med|um-density polyethylene 3 3 3 3 3
Track-résistant medium-density 3 3 3 3 3
polyethylene
High-density polyethylene 3 3 3 3 3
Thermoplastic (co)polyester 3 3 3 3 3
elastomer
Polyvinyl chloride 2 2 2 2 3
Polyvinylidene fluoride 3 3 3 3 3
Nylon (polyamid 12) 2 2 2 2 3
Thermoplastic polyurethane 3 3 3 3 3
(TPU)

NOTE The values in this table indicate levels of resistance to climatic phenomena. Values of 1 to 3 correspond to
the relevant level of severity in the MICE classification system. A value of 0 indicates no effective resistance to the
climatic phenomena described.
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4.4.7 Gaseous pollution

Resistance to gaseous pollution is not specified in the product specifications of cables.
Resistance to gaseous pollution is a property of the sheath material. The severities
associated with some common generic materials are indicated in Table 3 and Table 4.

A specific grade of the generic material may have a different performance to that identified in
the Table 3 and Table 4.

Table 3 — Gaseous pollution resistance

Chemical classification, C, by pollutant

Material Hydrogen Sulphur Chlorine Chlorine Hydrogen
sulphide dioxide wet dry chloride
10 %

Low-density polyethylene 2 2 0 0 2
Medlium-density polyethylene 2 2 0 0 2
Trafk resistant medium-density 2 2 0 0 2
polyethylene
High-density polyethylene 2 2 0 0 2
Thgrmoplastic (co)polyester 2 2 1 1 0
elagtomer
Polyvinyl chloride 3 3 1 0 3
Polyvinylidene fluoride 3 2 3 3 3
Nylpn (polyamid 12) 3 1 0 0 0
Thgrmoplastic polyurethane 3 3 2 2 3

(TRU)

NO[E The values in this table indicate levels of resistance to climatic phenomena. Values of 1 to 3 corresppnd
to the relevant level of severity in the MICE classification system. A value of 0 indicates no effective resistance
to the climatic phenomena described.

Table'4 — Gaseous pollution resistance

Pollutant
Material Hydrogen Hydrogen Ammonia Oxides of Ozong
chloride fluoride nitrogen 100 %
37 %

Low-density polyethylene 2 2 3 0 0
Medlium-density’ polyethylene 2 0 3 0 0
Trafpk tesistant medium-density 2 0 3 0 0
polyethylene
High-density polyethylene 2 0 3 0 0
Thermoplastic (co)polyester 0 0 0 0 0
elastomer
Polyvinyl chloride 3 2 3 1 1
Polyvinylidene fluoride 3 3 3 2 2
Nylon (polyamid 12) 0 0 3 1 1
Thermoplastic polyurethane (TPU) 3 2 3 3 3
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4.5 Electromagnetic

Cables can be dielectric, or can contain metallic elements such as armour, strength members
or sheaths. With the exception of possible damage on cables with metallic sheathes due to
lightning strikes, optical fibre cables are immune to all of the attributes for this category.
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Annex A
(informative)

Details of MICE classification

The details associated with ISO/IEC 11801-1 are presented in Table A.1 to Table A.4.

Table A.1 — Details of MICE classification (mechanical)

IEC TR 62362:2020 © IEC 2020

Mechanical |

U

| Z

| 3

|
Shog¢k/bump 2@

Pealt acceleration |

40 ms™2

‘ 100 ms™2

| 250 ms7?

Vibration

Displacement amplitude
(2 Hz to 9 Hz)

1,5 mm

7,0 mm

15,0 mm

Accq
9H

leration amplitude
r to 500 Hz)

5ms”

20 ms™2

50 ms™2

Tengile strength

b

b

b

Crugh 45 N over 100 mm 1100 N over 100 mm 2 200 N over 100 mm
Per EC 60794-1-21, (linear) min. (linear) min. (linear) min.
method E.3 180 N 785 N 1470 N
Imp4ct 1J 10J 30J
Bending, flexing and torsion b b b
2  Bump: the repetitive nature of the shock experienced by.the channel shall be taken into account.
b This aspect of environmental classification is installdtion-specific and should be considered in association|with
IEC 61918 and the appropriate component specification.
Table A.2 — Details of MICE classification (ingress)
Ingress by 1, Iy
Particulate ingress (dia. max) |. 1275 mm 50 um 50 um
Immersion None Intermittent liquid Intermittent liquid
<12,5 I/min <12,5 I/min
= 6,3 mm jet = 6,3 mm jet
> 2,5 m distance > 2,5 m distance
immersion < 1 m for <30 min
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