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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELECTION OF OPTICAL FIBRE CABLE

SPECIFICATIONS RELATIVE TO MECHANICAL, INGRESS,

CLIMATIC OR ELECTROMAGNETIC CHARACTERISTICS — GUIDANCE

FOREWORD

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

all njational electrotechnical committees (IEC National Committees). The object /0
interpational co-operation on all questions concerning standardization in the electric
this gnd and in addition to other activities, IEC publishes International Standard
Techpical Reports, Publicly Available Specifications (PAS) and Guides (heye
Publication(s)”). Their preparation is entrusted to technical committees; any K
in the subject dealt with may participate in this preparatory work. {
govefnmental organizations liaising with the IEC also participate in this fpreparation.
with |the International Organization for Standardization (ISO) in accordance Wwith
agregment between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ex
consensus of opinion on the relevant subjects since each
intergsted IEC National Committees.

3) IEC Publications have the form of recommendations fo

Compnittees in that sense. While all reasonable efforts are rrade hat the technical conten

Publjcations is accurate, IEC cannot be
misirterpretation by any end user.

4) In ogder to promote international uniformity i € i undertake to apply IEC Puj
trangparently to the maximum extent posgible |n th' i and regional publications. Any di
betwgpen any IEC Publication and the corre ional er regional publication shall be clearly ind

the latter.

5) IEC |[tself does not provide
assepsment services ang, i
servic

6) All ugers should

7) Noli
mem
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Publ

8) Atterfti
indis
9) Atter]
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Bbility shall

example "state of the art".
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IEC 62362 which is a technical report, has been prepared by subcommittee 86A: Fibres and

cables, of IEC technical committee 86: Fibre optics.

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

Enquiry draft Report on voting
86A/1297/DTR 86A/1302/RVC

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
+ amended.

A bl|ln( Hal voarcion of thic ~obhlination oy bha tlcoind At A oty Aata
oo vV eToToTT Ot o pPouocaottror— oy ot ToouC oo atcT—oate

IMPORTANT - The 'colour inside’' logo on the cover page ofthi
that it contains colours which are considered to
undergtanding of its contents. Users should therefor
colour|printer.
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INTRODUCTION

Optical fibre cable specification standards are defined in the IEC 60794 series, 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 mainly cover the attributes and tests that protect the fibre from the environment,
including installation, and the fibre attributes that may be affected by cabling. 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 the IEC 60793 and IEC 60794 series is available on website of the IEC:
http://www.iec.ch.

The di

distinclion between these is the level of detail. Typically more optiop

presen
cable ¢
Parts ¢
do not

At the
Typica
specifi
premis

This gu
For ea

onstruction. The references section of this document gives @
f the family specification include blank detail specificatjon

s cabling, using both indoor and outdoorvayigties/ G

idance will not attempt to reprod
ch of the MICE attributes, it will diss

tion or

hpping.
es that

cables.
broduct

cation level, there are series of standards (inténded rt ISO/IEC 11801 for

ations.

h
p.
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SELECTION OF OPTICAL FIBRE CABLE
SPECIFICATIONS RELATIVE TO MECHANICAL, INGRESS,

CLIMATIC OR ELECTROMAGNETIC CHARACTERISTICS - GUIDANCE

1 Scope

The purpose of this guidance is to provide information on the specification of optical fibre
cables with respect to the mechanical, ingress, climatic or_electromagnetic_characteristics

(MICE

In this
a valu
severit

2 Na

The fo
For da
of the 1

IEC 60

procedlres

IEC 60

IEC 60

ISO/IE

ISO/IE

3 Ac

MICE

as classified within ISO/IEC 24702.

classification system each letter of the four initials of the acro
b of from one to three to indicate different severities.
es are found in Annex A.

rmative references

794-2 (all parts),

794-3 (all parts

C 24702,@

4 MIFE attributes and severities

ed with
es and

ument.
edition

ble test

4.1 General

The MI

CE classification system has three levels of severity:

— the first level of severity (M111C1E1) describes a typical environment such as that assumed
within ISO/IEC 11801; (i.e. office premises etc.);

— the second level of severity (M212C2E2) describes a worst-case light industrial environment;

— the third level of severity (M3l3sCsEs) describes a worst-case industrial environment.

See Annex A for a more detailed description of the MICE severity levels.
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4.2 Mechanical
4.2.1 Shock/bump

Shock and bump are not specified for optical fibre cables. They are inherently robust in this
respect. A more important attribute is bending.

4.2.2 Vibration

Vibration in the industrial premises (as opposed to wind induced vibration on aerially deployed
cables) is not specified for optical fibre cables. They are inherently robust in this respect.

4.2.3 Tensile force

h rated
of test

For oufdoor premises cables specified in IEC 60794-3 series, manuf

cturers speify
tensile|force. The requirement is that the fibre shall not exceed a pgf¢ j

strain {to be agreed between customer and supplier) when the cab b rated
load.

For indoor cables, the different family specifications of ifferent
requiregments on the tensile load.

4.2.4 Crush

For opfical fibre cables, the crushing

For indloor cables, crush is specified \ , di els are
specifig¢ ,|values
of betv ptween
22001

4.2.5

For ind utdoor
cables iffed.

4.2.6

All the

For be
simple [bending®

ditiple tests such as bending under tension, repeated bendipg and
nding diameter is typically 20 times the cable diameter.

For tofsion, the test length, load, and number of turns varies depending on the| family
specification. For indoor cables, the Tength is from 250 mm to T 000 mm, Toaded at 20 N with
20 cycles 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.

4.3.2 Particulate ingress

Particulate ingress is not specified for optical fibre cables. They are inherently robust in this
respect.
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4.3.3 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 is applied at or near
one end of a short (<3m) cable. After 24 h, the requirement is: No water found at the other
end.

It is expected that cables passing this test would pass both I, and I; severities.

4.4 Climatic

4.4.1 General

TerminLitions such as cable closures are generally considered separate es and

are coyered by IEC SC 86B.

NOTE The values that appear in Tables 1 to 3b below indicate levels of
Values df 1 — 3 correspond to the relevant level of severity in the MICE class
no effeclive resistance to the climatic phenomena described.

homena.
ndicates

4.4.2 Ambient temperature
The different specifications allow different ranges of vak ied by the cugtomer,
depending on the climate in which the cable wil i \ detailed specififations

for premises cabling, —20 °C to +60 ° pecified. es and combinations from
—45 °C|to +70 °C are also found as options.i ilys atibns.

4.4.3 Rate of change of temperat

This is|not specified. All the cables_that p%e othexrrequirements will, however, have the
capability of 3 °C/min.

4.4.4 Humidity

For further study:

4.4.5

Resistg in the industrial premises environment is not specified.
Resists 8" a property of the sheath material. The severities asspciated
with so materials are indicated in Table 1.

A spec generic material may have a different performance to that idenfified in
the Table 1.

Table 1 — Resistance to solar radiation

With ~2,5 % of active

Material Natural Stabilized carbon black content
Medium-density polyethylene 0 3 3
Track-resistant medium-density 0 3 3
polyethylene
High-density polyethylene 0 3 3
Thermoplastic (co)polyester 0 3 3
elastomer

Polyvinyl chloride 1 3 3
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With ~2,5 % of active

Material Stabilized carbon black content
Polyvinylidene fluoride 1 3 3
Nylon 12 (polyamide) 1 3 3
Thermoplastic polyurethane 1 3 3
(TPU)

4.4.6 Liquid pollution

Resistance to I|qU|d poIIutlon is not specmed Resistance to liquid pollution is a property of
the shpath—materat—The—severities—assocrated—with—some—conmmmon ge T Tmatertals are

indicated in Table 2.

A specjfic grade of the generic material may have a different perfo ified in

the Table 1.

Sodium Oil (dry-air Condugti

L chloride concentratio materidls in
(salt/sea solution
water) {\

Low-dg¢nsity polyethylene 3 \3\ 3 3
Medium-density 3 3 3 3 3
polyethylene (‘\

Track-fesistant medium- 3 Q 3 3 3
density polyethylene \\/

High-density polyethyleneI \ C \3\/ 3 3 3
Thermpplastic \} 3 3 3
(co)polyester elastome

Polyvifyl chloride /\< 2- NN 2 5 5 3
Polyvifylidene f|uor@e\ 3 9 3 3 3
Nylon [polyamid™2) \ 2 2 2 2 3
Thermbplastic N\ N 9 3 3 3
T FTIN

A

4.4.7 Gaseous pollution

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

A specific grade of the generic material may have a different performance to that identified in
the Table 1.
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Table 3 — Gaseous pollution resistance

Material

Hydrogen

Sulphur

Pollutant

Chlorine

Chlorine

Hydrogen

sulphide dioxide wet dry chloride
10%
Low-density polyethylene 2 2 0 0 2
Medium-density polyethylene 2 2 0 0 2
Track resistant medium- 2 2 0 0 2
dpneify Innlynfhylnnn
Hiph-density polyethylene 2 2 0 A( 2
THermoplastic (co)polyester 2 2 1 1 ) Q
elastomer (\
Pqlyviny! chloride 3 3 1 \ b\ N
Pdlyvinylidene fluoride 5 2 5 \ N \ \/ 5
Nylon (polyamid 12) 3 1 Q) N \ 0
THermoplastic polyurethane 3 3 b) 2 3
(TPU) i
Table 4 — Gasgo llution resistance
0g KHydrogen Ammonia Oxides of Ozone
chlori id nitrogen 100 %
37 %
(@A
Lgw-density p%hy ne \{ 2 3 0 0
M adium-densWet%/ni 2B 0 3 0 0
/\ N

Trhck tesistant i -dersity 0 3 0 0
pdlyethylene
High-dens\/itywyl\ne 2 0 3 0 0
THerMoplastic (sopolyester 0 0 0 0 0
elastomer X
Pqlyvinyl chloride \ 3 2 3 1 1
Pdlyvinglidene fuagide 3 9 3 2 2
Nyloni(polyamid 12) 0 0 3 1 1
Thermoplastic polyurethane 3 2 3 3 3
(TPU)

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 the all the attributes for this category.


https://iecnorm.com/api/?name=a5c26681a0fa15bcfa0384c586deda74

TR 62362 © IEC:2010(E)

- 11 -

Annex A

(informative)

Details of MICE classification

The details associated with ISO/IEC 24702 are presented in the following tables.

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

Shock/byimp (8)

: 2 2 N 2
Peak acgeleration 40 ms 100 ms A (\ZSNS
Vibration < \
Displacegment amplitude (2 Hz to 1,5 mm 7,0 m 15,0 mm
9 Hz)
Accelerdtion amplitude (9 Hz to 5 ms? ms - 50 ms?
500 Hz)
Tensile force See b See See P
Crush 45 N over 25 mm (linear) W 2 200 N over 150 mm

mip;\ (I ea/f\'nn (linear) mifp.

Per IEC [p0794-1-2, Method E.3 1§(\N \\51’\1)\/ 1470 N
Impact 1 71/A 10 J 30J
Bending| flexing and torsion )See b See P

ICE classification (Ingress)

N

> 2,5 m distance

Particuldte 50 um
ingress (dia. max)
Immersipn jet <=12,5 I/min | Intermittent liquid jet <=12,5 I/min >= 6, mm jet

> 2,5 m distance and immersion (<=1
<=30 min)

m for

Clim:
Ambient

itic and chemical

temperature

—10° C to +60° C

Tb\ke~/K.3 — Details of MICE classification (Chemical)

—25° C to +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?

1120 Wm?

1120 Wm?

Liquid pollution ©

Contaminants

Concentration x 1078

Concentration x 108

Concentration x 108

Sodium chloride (salt/sea 0 <0,3 <0,3
water)

Oil (dry-air concentration) 0 <0,005 <0,5

(for oil types see b)

Sodium stearate (soap) None 5 x 10* aqueous non- >5 x 10* aqueous

gelling

gelling
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Climatic and chemical C1 C: Cs
Detergent None For further study For further study
Conductive materials None Temporary Present

Table A.4 — Details of MICE classification (Gas)

Gaseous pollution (see
Note 3)

Contaminants

(Concentration

Mean/Peak

10-9)

Mean/Peak

(Concentration 1076)

Mean/Peak

(Concentration 1076)

humidity|

Hydrogen sulphide <0,003/<0,01 <0,05/<0,5 <10/<50
Sulphur Hioxide <0,01/<0,03 <0,1/<0,3 <5/<15
Sulphur frioxide (ffs) <0,01/<0,03 <0,1/<0,3 (‘\<5

Chlorine|wet (>50 % <0,000 5/<0,001 <£0785/<0;

A\
<0,005/<0,03 <

Chlorine|dry (<50 %
humidity|

<0,002/<0,01

<0,02/<0, 1\
AN

\\\o)d 0

Hydrogeh chloride

-/<0,06

$0.0720,3 X

) <0,6/3,0

Hydrogeh fluoride <0,001/<0,005 /<0/Q\/<N \ <0,1/<1,0
Ammonia <1/<5 f\\ }1}{/<§Q \ <50/<250
Oxides df nitrogen > (),5/@ ‘\) <5/<10
Ozone X0,0Z\SQ),W <0,1/<1

Electromagnetic

(Electromagnetic)

Electros{atic discharge — Cantagt (Q,867 uC 4 kV 4 k
Electrosfatic discha% >\ir%132 ;@ 8 kV 8 k
Radiated RF — AM 3V/m @ (80 to 3V/m @ (80 to 10 V/m @ (80 to
1 000) MHz 1 000) MHz 1 000) MHz
3VIm@ (1400to | 3V/m @ (1400 to 3V/m @ (] 400 to
2 000) MHz 2 000) MHz 2 000) MHz
1V/m @ (2 000 to 1V/m @ (2 000 to 1V/m @ (2 000 to
<\ \ 2 700) MHz 2 700) MHz 2 700) MHz
Conducted RF ~X 3 V@ 150 kHz to 3 V@ 150 kHz to 10 V@ 150 kHz to
80 MHz 80 MHz 80 MHz
EFT/B (dgomms) 500 V 1000V 100QV
Surge (t ansiont grnllnr{ pnh:\nﬁal Hiffnrnnl‘n) — 500\ 1000V 1000V
signal, line to earth
Magnetic field (50/60 Hz) 1 Am-1 3 Am-1 30 Am-1
Magnetic field (60 Hz to 20 000 Hz) For further study. For further study. For further study.

a

standards."

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

b This aspect of environmental classification is installation-specific and should be considered in association with
IEC 61918 and the appropriate component specification.

A single dimensional characteristic, i.e. concentration x 1076, was chosen to unify limits from different
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The fol

Annex B
(informative)

IEC cable standards

lowing is a list of existing IEC optical cable standards:

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

procea
IEC 60

IEC 60
simple

IEC 60
specifi

IEC 60
multi-fi

IEC 60
specifi

IEC 60
optical

IEC 60
specifi

IEC 60
cables

IEC 60

IEC 60
duct ar

794-3=140,~Qptigal fibre cables — Part 3-10: Outdoor cables — Family specifica
d directly buried optical telecommunication cables

jon for

etailed

jon for

etailed

jon for

etailed

jon for

ion for

IEC 60794-3-11, Optical fibre cables — Part 3-11 Outdoor cables — Duct and directly buried

optical

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 use in premises cabling

IEC 60794-3-20, Optical fibre cables — Part 3-20: Outdoor cables — Family specification for

optical

self-supporting aerial telecommunication cables

IEC 60794-3-21, Optical fibre cables — Part 3-21: Outdoor cables — Detailed specification for

optical

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

optical

telecommunication cables for lake and river crossings
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IEC 60794-4, Optical fibre cables — Part 4: Sectional specification — Aerial optical cables

along electrical power lines

IEC 60794-4-10, Optical fibre cables — Part 4-10: Aerial optical cables along electrical power

lines — Family specification for OPGW (Optical Ground Wire)

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

installation by blowing

IEC 60794-2-41, Optical fibre cables — Part 2-41: Indoor cables — Product specification for

simplex and duplex buffered A4 fibres

IEC 60[f94-2-42, Optical fibre cables — Part 2-42: Indoor optical c(-
specifi¢ation for simplex and duplex cables with A4 fibres

IEC 60[f94-2-50, Optical fibre cables — Part 2-50: Indoor cable
simplex and duplex cables for use in terminated cable assembHi

53
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Annex C
(informative)

Fibre specifications and tests

C.1 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
annexgs SV single-
mode flibre sectional specification, IEC 60793-2-50, for example, are the S ifications
for the|B1.1, B1.2, B1.3, B2, B4, B5 and B6 fibre categories.

IEC 60[f93-2, Optical fibres — Part 2: Product specifications — Gehera

IEC 60[f93-2-10, Optical fibres — Part 2-10: Product specificdtons j ificafion for
categoly A1 multimode fibres

IEC 60[f93-2-20, Optical fibres — Part 2-20: Product tion for

categoly A2 multimode fibres

IEC 60[f93-2-30, Optical fibres — Part 2 tion for

category A3 multimode fibres

IEC 60[f93-2-40, Optical fibkes — Part
categoly A4 multimode fik

fion for

IEC 60
class B

tion for

C.2

The fib danized
into gr When
multipl 2 X hods are defined, they appear as different normative anne¢xes of
these ¢

IEC 60[/931-1, Optical fibres — Part 1-1: Measurement methods and test procedures —

Genergl.and guidance

IEC 60793-1-20, Optical fibres
Fibre geometry

Part 1-20: Measurement methods and test procedures —

IEC 60793-1-21, Optical fibres
Coating geometry

Part 1-21: Measurement methods and test procedures —

IEC 60793-1-22, Optical fibres
Length measurement

Part 1-22: Measurement methods and test procedures —

IEC 60793-1-30, Optical fibres
Fibre proof test

Part 1-30: Measurement methods and test procedures —

IEC 60793-1-31, Optical fibres
Tensile strength

Part 1-31: Measurement methods and test procedures —


https://iecnorm.com/api/?name=a5c26681a0fa15bcfa0384c586deda74
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