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1)

This|redline version of the official IEC Standard allows the user to identify the cha

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS - PERFORMANCE STANDARD -

Part 1: General and guidance-forperformance standards

FOREWORD

Thee International Electrotechnical Commission (IEC) is a worldwide organization for standardizatioh ce@mprising

national electrotechnical committees (IEC National Committees). The object of IEC_.is“to pr|
rnational co-operation on all questions concerning standardization in the electrical and electronic fiel

Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as

pmote
Is. To

end and in addition to other activities, IEC publishes International Standards, Technical Specifications,

"IEC
rested

in|the subject dealt with may participate in this preparatory work. Internationaly.governmental and non-

ernmental organizations liaising with the IEC also participate in this preparatiens”IEC collaborates dlosely

ed by

Thee formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional

m all

IEC Publications have the form of recommendations for international use and are accepted by IEC N3tional

latter.

itself does not provide any attestation of ¢onformity. Independent certification bodies provide conf]
essment services and, in some areas, ‘access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nq liability shall attach to IEC orits’ directors, employees, servants or agents including individual exper
mg¢mbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any oths
Pyblications.

Atjention is drawn to_the Normative references cited in this publication. Use of the referenced publicati
indispensable for_the:correct application of this publication.

Atjention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
paftent rights. |EC shall not be held responsible for identifying any or all such patent rights.

f IEC
r any

ations
gence
ted in

pbrmity

r any

s and
hge or
) and
r IEC

bns is

ect of

hges

made 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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International Standard IEC 61753-1 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2007. It constitutes a
technical revision.

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

a)

b)

c)
d)

e)
f)

g)

h)

n)

0)

definitions updated with new products: wall outlets, wall or pole mounted boxes, splices,
ODF modules, street cabinets, hardened connectors and field mountable connectors;

categories U and O are replaced by categories OP and OP+. No mandatory sequenfce in
category OP+. Category OP+ contains the tests from category OP with the addition-of only
4|other tests;

afdition of Category | (Industrial);

tamperature ranges added (with the HD suffix to the categories C, OP, OP+ and |) in|case
phssive optical components are placed in a housing together with active electronicg (HD
stands for “heat dissipation”);

the height of category A changed from 3 m to ground level (0 m);

—
=

e lower level height of category G environment changed ffom ground level (0 m) to -1 m
elow ground level. Upper level remains at 3 m above ground level;

O

ddition of performance tests, test severities and performance criteria for new products:
all outlet, wall or pole mounted boxes, mechanicalksplices, fusion splice protectors,|ODF
modules, street cabinets, field mountable conneetors and hardened optical connectorg;

<o

tgst severity of "Mating durability" test for connectors in categories C, OP ,OP+ and | is
reduced to 200 cycles for connectors with cylindrical ferrules and 50 cycles for connectors
wlith rectangular ferrules;

—

gst severity of "Change of tempetrature" test for connectors and passive optical
components in category | is reduced from 20 cycles to 12 cycles (harmonized| with
cpnnectors and components from other categories);

—_

gst severity of "Flexing of strairrrelief" test for connectors in categories C, OP and OP+ is
reduced to 50 cycles;

tgst severities of "Assembly and disassembly of fibre optic mechanical splices, |fibre
management systems.and closures” test for all enclosures is reduced to 5 cycles;

test severities of."Change of temperature" test for all protective housings in categori¢s C,
A, G and S is reduced from 20 cycles to 12 cycles (harmonized with connectors and
cpmponents);

tgst severities of "Resistance to solvents and contaminating fluids" test for closurgs in
categories G and S changed — kerosene is removed, diesel oil exposure reduced tp 1 h
immersion and 24 h drying at room temperature;

the change in attenuation criterion for connectors has changed from peak-to-peak into a
+/- deviation from the original value of the transmitted power at the start of the test
(harmonized with the change in attenuation criterion for components, splices and
protective housings).
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The text of this International Standard is based on the following documents:

FDIS Report on voting
86B/4131/FDIS 86B/4137/RVD

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

This

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

A lis
inter
IEC v

The
stabi

t of all parts in the IEC 61753 series, published under the general title Fibre
tonnecting devices and passive components — Performance standard, can bg found g
ebsite.

ity date indicated on the IEC website under "http://webstore.iec.ch”in the data relat

the specific document. At this date, the document will be
e rgconfirmed,
e withdrawn,

—

placed by a revised edition, or

e amended.

optic
n the

committee has decided that the contents of this document will remain itnchanged untjl the

ed to

tha

col

it contains colours which are considered to be useful for the cor

understanding of its contents. Users should therefore print this document usin

ur printer.

IMPORTANT - The 'colour inside’' logo on‘the cover page of this publication indicates

rect
g a

The

contents of the corrigendum of May 2019 have been included in this copy.
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INTRODUCTION

2018

The IEC 61753 series is dealing with performance standards for all passive fibre optic
products, including connectors, passive optical components, fibore management systems and
various protective housings. The standard is published in multiple parts. This part, Part 1,
covers general information on performance standards. Subsequent parts are known as
performance standards and are numbered according to the classification defined in Annex B.
These standards contain the minimum test and measurement severities which are common to
all passive fibre optic products, for a particular service environment or performance category,
and the test and measurement severities which are considered specific to that particular
product in that environment.

Perfd
of sp
with

refer
run g

appli

This
perfo
has |
as cq

Prod
stang
or in
confd
also
perfg
conn

Conf
or re
tests
prog
assu

procg¢dures recommended in IEC 62005 (all parts).

Testq
ther

rmance Standards define the requirements for standard optical performance under

clearly stated conditions, severities and pass/fail criteria. The series of tests, comn
red to as an operating service environment or performance category, is.intended
n a ‘one-off’ basis to prove the product’s ability to satisfy the requirements of a sp
cation, market sector or user group.

document define those sets of tests which form each operating ‘service environme
rmance category and which have been standardised for international use. A produc
een shown to meet all the requirements of a performancé standard-may can be dec
mplying with that performance standard.

Licts having the same classification from one manufacturer that satisfy a perform
ard, will operate within the boundaries set by the*performance standard. Intermategd
erchangeability of products from different suppliers (having the same classificatiorn
rming to the same performance standard)*Can only be guaranteed when these pro
meet the interface standards. Only .itv this condition will an equivalent lev
rmance be provided when they are used together (for example, in the case of o
ectors).

iability. Reliability testing-must-be is the subject of a separate test schedule, wher
and severities selected_are’truly representative of the requirements of this reliability
amme. Consistency of ‘manufacture-sheuld will be maintained using a recognised q
rance programme whilst the reliability of product-sheuld will be evaluated using

and measurements are selected from IEC 61300 (all parts). Where this is not pos
pquired te§t+nethod is attached as an annex to the performance standard.

A set

ecified conditions. Each standard contains a series or a set of tests and measurements

nonly
o be
beific

nt or
that
ared

ance
bility

and
Hucts
el of
ptical

brmance to a performance standard is not a guarantee of lifetime assured performance

b the
test
hality
the

Sible,
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FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS — PERFORMANCE STANDARD -

Part 1: General and guidance-forperformance standards

1 Scope

This Fart of IEC 61753-deals—with provides guidance for the drafting of performance stang

for all
mand

Fhis
tests
envir|
sevef

|ty deta|ls are g|ven in Annex A. —RaFH—alse—meLudes—Feieﬁenees—deiumns—and—puk

ards

passive fibre optic products—including—connectors,—passive—optical-compeonenis {fibre

gementsystems-and-closures.-The lEC 61753 series-is published-in-multiple paris-

pnments and identifies those tests which are considered to be product specific. Tes

Part-1-covers-general-information-on-performance-standards: This document definep the

and severities which form the performance categories or general operating service

and

°

2 Normative references

The
contg
cited
any g

IEC 60529, Degrees of protection provided by enclosures (IP Code)

following documents are:referred to in the text in such a way that some or all of
nt constitutes requirements of this document. For dated references, only the ex
applies. For undated references, the latest edition of the referenced document (incl

mendments) applies.

their

ition
ding

e 000 Lin pesnina e ol the crnne e Dedliooarbon conlonlor novemineee L nsnlatine pils
IEC 61800 (all parts), Fibre optic interconnecting devices and passive components — Basic

test

2l rs al
TTaTITCasSuT CTIICTIT JTULTUUTTS

IEC 61300-2-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-1: Tests — Vibration (sinusoidal)

IEC 61300-2-2, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-2: Tests — Mating durability

IEC 61300-2-4, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-4: Tests — Fibre/cable retention

IEC 61300-2-5, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-5: Tests — Torsion/Twist
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IEC 61300-2-6, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-6: Tests — Tensile strength of coupling mechanism

IEC 61300-2-7:14995, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-7: Tests — Bending moment

IEC 61300-2-9, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-9: Tests — Shock

IEC 61300-2-10:4995, Fibre optic interconnecting devices and passive components — Basic
test gnd-meast dt O—Tosts—Crushresistance

IEC $1300-2-11:4995, Fibre optic interconnecting devices and passive components:~ Basic
test and measurement procedures — Part 2-11: Tests — Axial compression

IEC $1300-2-12, Fibre optic interconnecting devices and passive components — Basid test
and measurement procedures — Part 2-12: Tests — Impact

IEC $1300-2-17, Fibre optic interconnecting devices and passivercomponents — Basid test
and measurement procedures — Part 2-17: Tests — Cold

IEC $1300-2-18, Fibre optic interconnecting devices and (pasSsive components — Basid test
and measurement procedures — Part 2-18: Tests — Dry heat— High temperature endurange

IEC 61300-2-19, Fibre optic interconnecting devices ‘and passive components — Basid test
and measurement procedures — Part 2-19: Tests ~Damp heat (steady state)

IEC $1300-2-21, Fibre optic interconnecting~devices and passive components — Basid test
and measurement procedures — Part 2-21* Tests — Composite temperature/humidity ¢yclic
test

IEC $1300-2-22, Fibre optic intereonnecting devices and passive components — Basid test
and measurement procedures —Rart 2-22: Tests — Change of temperature

IEC $1300-2-23, Fibre aptic interconnecting devices and passive components — Basid test
and measurement procedures — Part 2-23: Tests — Sealing for non-pressurized closurgs of
fibre loptic devices

IEC
and

1300-2-26; “Fibre optic interconnecting devices and passive components — Basid test
easurement procedures — Part 2-26: Tests — Salt mist

IEC

1300<2-27, Fibre optic interconnecting devices and passive components — Basid test
and : ]

IEC 61300-2-28, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-28: Tests —Industrial Corrosive atmosphere (sulphur
dioxide)

IEC 61300-2-33, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-33: Tests — Assembly and disassembly of fibre optic
mechanical splices, fibre management systems and closures

IEC 61300-2-34, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-34: Tests — Resistance to solvents and contamining
fluids of interconnecting components and closures
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IEC 61300-2-35, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-35: Tests — Cable nutation

IEC 61300-2-37, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-37: Tests — Cable bending for fibre optic closures

IEC 61300-2-38, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-38: Tests — Sealing for pressurized-closures—of fibre
optic-devices closures

00-2.4 ibre optic interconnecting devic nd-p Ve componen

IEC A —Fibre optic g test
and measurement procedures — Part 2-42: Tests — Static side load for-connectors strain\relief

IEC 61300-2-44, Fibre optic interconnecting devices and passive componentsC= Basid test
and measurement procedures — Part 2-44: Tests — Flexing of the strain reljef of fibre |optic
devides

IEC $1300-2-45, Fibre optic interconnecting devices and passive caomponents — Basid test
and measurement procedures — Part 2-45: Tests — Durability test by. water immersion

IEC $61300-2-46, Fibre optic interconnecting devices and passive components — Basid test
and measurement procedures — Part 2-46: Tests — Damp heat;Cyclic

IEC $1300-2-50, Fibre optic interconnegting devices and passive components — Basid test
and measurement procedures — Part-2-50: Tests — Fibre optic connector proof test with tatic
load |+ Singlemode and multimode

IEC 61300-3-3, Fibre/optic interconnecting devices and passive components — Basic tesf and
meagurement precedures — Part 3-3: Examinations and measurements — Active monitoring of
chanpes in attehuation and return loss

IEC 61300-3-4, Fibre optic interconnecting devices and passive components — Basic tesf and
meagurement procedures — Part 3-4: Examinations and measurements — Attenuation

IEC 61300-3-6, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-6: Examinations and measurements — Return loss

IEC 61300-3-7, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-7: Examinations and measurements — Wavelength
dependence of attenuation and return loss of single mode components

IEC 61300-3-28, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-28: Examinations and measurements — Transient loss

IEC 61300-3-29, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-29: Examinations and measurements — Spectral
transfer characteristics of DWDM devices
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IEC 61300-3-34, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-34: Examinations and measurements — Attenuation of
random mated connectors

IEC 61300-3-45, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-45: Examinations and measurements — Attenuation of
random mated multi-fibre connectors

IEC Guide 109, Environmental aspects — Inclusion in electrotechnical product standards

ISO 1998-1:1998, Petroleum industry — Terminology — Part 1: Raw materials and product

o

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO tnd IEC maintain terminological databases for use in standardization at the follqwing
addresses:

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

e |$0 Online browsing platform: available at http://wwWw.iso.org/obp

NOTE| Terms and definitions for various components can.bé.found in IEC TS 62538 and in the relevapt IEC
61753 series performance standards-er-generic-specifications

3.1
adaptor
component that permits mating between-astonnector and another optical component

Note 1 to entry: Another optical componeniis a connector plug, an active device, a passive optical compongnt.

3.2
box
free breathing housing that is permanently fixed to a wall or pole

Note 1 to entry: A boxsis™oOt specifically designed to allow cable movement (e.g. torsion, bending) at the|cable
ports fluring operation,

3.3
conrlector
component\ormally attached to a cable or piece of apparatus for the purpose of proViding
inter¢ofingction and disconnection of fibre optic cables

3.4

fibre management system

FMS

system to control, protect and store splices, connectors, passive optical components and
fibres from incoming to outgoing cables

Note 1 to entry: Splice trays or organiser trays are parts of a fibore management system.

3.5

fibre splice

permanent or separable joint between optical fibres achieved by either fusion splicing or
mechanical splicing
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3.6

field mountable connector

FMC

connector which is mounted directly onto fibre or fibre cable in the field

3.7
free breathing closure
protective housing that allows a free exchange of air with the environment

Note 1 to entry: A free breathing closure may look like a sealed closure, but it is not designed to hold a varying
overpressure or underpressure caused by temperature changes or atmospheric pressure changes. Free breathing
CIOSUI © diItT uacd iII GlUIiGli CIIViIUIIIIICII‘lb I’UI ‘liIG ill‘lUIbUIIIIGbiiUII UIr bclluica.

Note 2 to entry: Limited water ingress and/or limited dust ingress is possible. Free breathing clo are not
intended for use in areas that are subject to flooding or water immersion. Q)
3.8 N

hardened fibre optic connector (19
watel and dust tight connector ’

2o
side plant.

Note 1 to entry: A hardened fibre optic connector is typically used as connection i@?

©

3.9

MICH Q
clasqification system that describes the environment cond@‘ons that are local to a channel
basefd upon the following factors:

N
— njechanical (M), QQ

— irjgress (l), &Q\\
— climatic and chemical (C), Q
— el|ectromagnetic (E) $\\0

Note { to entry: The term MICE is referenceﬁt@the generic cabling standards produced by ISO/IEC JTC1|SC25
and rdlates to the classification of the envirc&g nt local to the cabling channel.

There|are four primary environmental cﬂtaria used to classify an environment:

—

He M element, defining the m ical characteristics of the environment;

—

He | element, defining the ingress protection characteristics of the environment;

—

— the E element, defi

He C element, definin limatic and chemical characteristics of the environment;
r@pe electromagnetic characteristics of the environment.

Each pf the four -g~ 3 S/ environmental criteria is further divided into specific parameters and levels for|those
paramleters. The (WEE classification for a given location is therefore defined as MalbCcEd where a, b, c and d are
the inglividual ; assifications (levels) for the M, I, C and E criteria respectively.

The duffi Q)or the four primary environmental criteria are either 1, 2 or 3. For example, the most Bpenign
envirqmép{ is described as M111C1E1 whereas the most harsh environment would be defined as M3I3C3E3.

Note 2 to entry: The E element is considered not relevant to passive optical components.

[SOURCE: ISO/IEC 24702:2006, 3.1.11, modified — The notes have been added.]

3.10

optical distribution frame module

ODF module

ODFM

housing which is mountable in a supporting structure

Note 1 to entry: An ODFM contains a fibre management system and can provide rearrangeable interconnections
between the incoming to the outgoing cables.

Note 2 to entry: The supporting structure that houses the ODFM is often called an equipment rack.
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operating service environment

typic

3.12

al service environment or operating location simulated by a performance category

performance category

series of tests and measurements-(which-may-eormay-not-be-grouped-into-a-specificsequence)

with clearly stated conditions and severities, which are chosen to simulate a particular
operating service environment

3.13

performance standard

2018

standard which is designed to verify that a product is capable of meeting the requirements of

a paifticular service environment

Note

3.14

performance standard test report

repo

3.15

product specific tests

tests| which are considered to be specific to a particular product category or type;]
ee [~ ) ) [ i [

Note 1 to entry: Where there is a specific IP requirementfor a product, this-shall-be is the subject of a se
test apd-shal-be is included in the relevant product perfofmance standard.

Note 2 to entry: Where there is a specific requiregment for a product, this is the subject of a separate test

includ

3.16

proté¢ctive housing
indogr and outdoor housing utilised for the storage, distribution or protection of one or
cablg joints or any passive oc.active telecom equipment

Note

closurfs or pedestals ag'sftown in Figure 1. A closure can be either a "sealed closure" or a "free breathing cl

Note 2 to entry: The&protective housing contains a fibre management system.

t to be produced on completion of testing to a performance-standard

ed in the relevant product performance sta@@ard.

to entry: Exampleg ofsprotective housings: wall boxes, cabinets, cases, optical distribution frame sub

to entry: A performance standard contains a combination of those tests, together with\their severitigs and
pass-flail criteria, which-shall-be are applied to all passive fibre optic products for a particular-petformance ca
togetHer with those which are considered specific to that particular product in that environment.

egory,

e-g-

barate

bnd is

more

racks,
bsure".
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Protective housings

i

Air and water tight Free breathing

=
LER A AY UIGGIIIIIIH
l closures

T\
Sealed closures thFM

Street cabinets (]/
| g
,\@ Wall outlets

Boxes
Q)'\

Figure 1 — Relationship between various prote\qog‘é housing types

S

I
Al

IEC

3.17 <<
seal¢d closure Q
watertight and dust-tight housing that can hold Qv rying overpressure or underpregsure
causgd by temperature changes or atmospheric p@ssure changes

Note 1 to entry: There is no exchange of air with th ide environment when exposed to temperatures o\er the
specifled operating temperature range.

Note 2 to entry: Although often referred to ai\%rmetic sealed closures, humidity can enter the inner closyire by
diffusipn.

Note § to entry: Sealed boxes or sealsq?wall outlets shall be treated as sealed closures.

Note 4 to entry: Complete inner f@housmgs are also considered to be sealed closures.

3.18 :
stredt cabinet @

free joutdoor breatr(g)g above ground-installed housing that is permanently attached t¢ the

ground
o

Note 1 to entris street cabinet is permanently fixed to the ground and is not specifically designed to allow|cable
moverpent orsion, bending) during operation

3.19 \Q/

wall outlet
free breathing housing with fixed connecting devices where the horizontal cable terminates

Note 1 to entry: The wall outlet provides the interface to work area cabling.

4 Abbreviations

FMC field mountable connector
FMS fibore management system
ODFM optical distribution frame module
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5 Preparation of a performance standard

2018

5.1

Performance standard title

The performance standard title shall be clear. This information shall include

— the product description,

- th

- a
S

5.2

The
shall
shall

The
used

The {
meth

test methods may be defined. If an undefined test method is used, the test method and d

to be

Perfd
parti

e annronriate nerformance cateaorv_—and
i S o g T

andards.
Tests

ests to be carried out on the product in order for it to meet the performance star
be clearly defined, including those which are product specific. Né>ambiguity or op
be allowed.

selected tests combined with the severities/durations, groupings/sequencing, md
and pass/fail criteria shall be indicative of a defined opefating service environment.

est method to be used shall be clearly defined forach test. Wherever possible, thg
pd shall be selected from the IEC 61300 (all pafis); but where this is not possible

specified shall be included in the appropriaterannex of the performance standard.

rmance standards may call up additionalrtests that may be needed to fully character
ular connector or component.

hy other variant or differentiation information to distinguish it from other perforrrjance

dard
tions

thod

test
bther
ptails

ise a

5.3

The

meas
perfg
optio

5.4
The

Details

details to be considered (severities and durations) shall be given for all tests
urements defined’ in a performance standard. They shall be directly related tg

ns-shall-beare allowed.

Requirements

performance requirements that-must shall be satisfied in order for the product to cg

and
the

rmance requirements defined by the operating service environment. No ambiguity or

mply

with

the performance standard shall be specified for each test and/or measurement.

ambiguities-shal-be are allowed.

5.5

Sample size

No

The sample size for each test shall be defined in the appropriate annex of the performance
standard. No deviations-shall-be are allowed.

5.6

Sample definition

The sample to be tested shall be defined in the relevant performance standard.
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Groupings/sequences

In general, no sequencing is required and each test is intended to be performed individually.
When applicable, test groups and test sequences can be required by the user, user group or

man

5.8

Whefe required by the performance cafegory, the pass/fail criteria shall be unambigu
stated for each test within the performance standard. No deviation or exceptions-shal=b{
allowed.

5.9

Where a performance standard requires the use of a reference product or component
refer

stan

5.10| Performance standard test report

Confprmance to a performance standard shall be supported by a test report. The test r

shal

decl
may

The

repofted in the performance standard testi\report. An analysis of the cause of the failure

be u

If no

If deg

6

The
life
envi

ufacturer.

Pass/fail criteria

Reference product definition

dard.

gration. All test and measurement requirements shall be satisfied before a compq
be declared to be in compliance with the performance standard.

failure of any product to comply witha particular test or sequence of tests shg

mdertaken and any corrective actions taken shall be described.

Environmental aspects

equirements concerning the reduction of adverse environmental impacts over the y

busly
B are

, the

ence product shall be clearly defined in the appropriate annéx-of the performance

eport

[|clearly demonstrate that the tests were carried out.in"accordance with the requirements
of the performance standard and provide full details of the tests together with a pag

s/fail
nent

Il be
shall

design changes are made to-the product, the test or test sequence where the failure
occufred shall be rerun with the(results of both tests reported.

5ign changes are made, another complete performance standard test programme shall be
undeftaken. Any tests-previously completed successfully shall be repeated with new sam

bles.

hole
riate

cyele/of products are not—subject—te covered in thisdocument. The approq

ronmental aspects shall be implemented according to the guidelines in IEC Guide 109.
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Annex A
(normative)

Tests, severities and criteria for performance standards

Introduction General

2018

Annex A defines the tests, the recommended severities, and the recommended performance
criteria for the various performance categories, which-simulate reflect-each-ef the operating

servi

TrocrioTeo—t

service environments is given in Table A.1 and Table A.2.

The performance standards of the following components are covered by this docdment:

fipre optic connectors and adaptors;

field mountable connectors (FMC);

splices (fusion splice protectors and mechanical splices);
ppssive optical components;

fipore management systems (FMS);

hprdened connectors.

The performance standards of the following protective-iiQusings are covered by this docu

all outlets (indoor applications only);

bxes (wall mounted and pole mounted);

W
b

sireet cabinets;
optical distribution frame modules (OBEM);
c

osures (sealed closures and freebreathing closures).

The ¢hoice of tests and associated severities in each performance category is based ug
harmionized set of requiremen{s’ determined to be appropriate for that category. The det of

ceo—anvironments annlicahlg ta Nnacciva fihrg antic nraduicts The lict of tho nnaratin
S—eHH-ERRBStS—a PP PSS H-o—HP+e pHe—pHoadEts- +HE—5t —te—0pet

ment:

on a

tests| that form a particular)performance category, given in Tables A.3 to A.15, dqre a
combination of common, tests, which are applicable to all fibre optic product types,| and
produict specific tests,

Thosge tests which: constitute a performance category form a minimum set of tgsting
requfements. It-*is recognised that additional tests may often be necessary to |fully
characterize 'a particular component or connector.

The putdeor environmental conditions are derived from IEC 60721-2-1. The following climate
types—ate—coveredforeategeries - OPR+AGanrd-S:

— cold;

For
exc

cold temperate;
warm temperate;
warm dry;

mild warm dry;
extremely warm dry;
warm damp;

warm damp, equable.

category OP, the following climate types are covered (the "cold" environments are

luded):
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cold temperate;
warm temperate;
warm dry;

mild warm dry;
extremely warm dry;
warm damp;

warm damp, equable.

All of the performance categories contained in this Annex A are applicable to single mode and

multil mode fibre optic transmission. The minimum performance acceptance criterial and
requirements for connectors, mechanical splices, passive optical components;™ [fibre
management systems and various types of enclosures are given in Tables A.16 to/A-28| The
choide of which values to include in the performance standard test schedules wilh depend on
the slystem type and the required performance level.

Cotopeproacncnental ool oftoote he toeie bn lablee Moo snd Aodlo ons chevin i tns
ordef-in-which the tests shall be run.-An-explanation-of the test sequencing for category O-is

by s¢lar radiation or surface radiation during cloudless nighis. There is a possibility tH
environmental categories C, I, OP and OP+ the product§)are situated in a site or log
together with active electronics which generate heat.J6 this document, such situation
callefl "sites with heat dissipation". In these circumsfances, the maximum upper temper
limit js extended as listed in Table A.2. For categary CHP, the temperature is increased
+60 {C to +70 °C. For the outdoor categories,«it)is increased to +85 °C. This means t
prodiict in category OP shall withstand an upper temperature of +70 °C and in category (
+85 {C (HD indicates an extended upper\temperature necessary due to additional
dissipation by active electronics).

For gll-ether categories, there is nosdefined sequence in which the tests shall be run. All
are iptended to be performed individually. If a certain test sequence is required, it sha
defined in the relevant performdnce standard.

ndicated minimum and maximum temperature limits incfude the thermal effects caused

at in
ation
5 are
hture
from
hat a
)pHD
heat

tests
Il be
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Table A.1 —General Operating service environments and performance categories

D s 0 . . .
category
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Fibre optic connectors, FMC, mechanical splices, fusion splice protectors, passive optical components
and fibre management systems

Performance L . . .
Description Operating service environment
category
C Indoor controlled Operating temperature: =10 °C to +60 °C
environment . -
Relative humidity: 5 % RH to 93 % RH
Weather protected, partly temperature-controlled locations.
Typically within an office, home, building, indoor garage, cellar,
equipment room, telecommunication centre or enclosed in an
indoor protective housing of category C. Not subjected to
caondancad wataor
OP Outdoor protected Operating temperature: —-25 °C to +70 °C
environment ) .
Relative humidity: 0 % RH to 95 % RH
Weather protected, locations with uncontrolled termperaturg.
Typically outdoors but enclosed or coveredt
Locations: shacks, lofts, telephone bogths, entrances of
buildings, open garage, unattended gquipment stations, strpet
cabinets or enclosed in protective/lousings of categories A, G
or S.
Subject to salt mist, condenSed water and limited wind driven
precipitation. In close proXimity to sand or dust.
OP+ Outdoor protected Operating temperaturg{—40 °C to +75 °C
environment . -
Relative humidity£@ % RH to 95 % RH
Same as OP with wider ) )
operational temperature Weather protetted, locations with uncontrolled temperaturg.
range for cold, dry heat and Typically aqutdoors but enclosed or covered.
change of temperature to
cover both cold and Locationst shacks, lofts, telephone booths, entrances of
extremely warm climates. buildiygs, open garages, unattended equipment stations, s{reet
Additional condensation test cabinets or enclosed in protective housings of categories A, G
ORS.
Subject to salt mist, condensed water and limited wind driven
precipitation. In close proximity to sand or dust.
| Industrial environment Operating temperature: —40 °C to +70 °C
derived from MICE . o
Relative humidity: 0 % RH to 95 % RH
Locations: typically automation islands.
Subject to severe vibrations, industrial sources of corrosivg
gasses, splashes of liquid solvents, not subjected to
immersion.
E Extréme environment Operating temperature —40 °C to +85 °C
Relative humidity 0 % RH to 100 % RH
Non-weather protected, locations with uncontrolled
temperature. Locations: typically outdoors, not enclosed.
DitectexXposed o open air cimate, Subject to maustriarsources

of chemical emission.
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Hardened connectors and protective housings (wall outlets, boxes, ODFM, street cabinets and closures)

Performance L . . .
Description Operating service environment
category
C Indoor controlled Operating temperature —10 °C to +60 °C
environment ) L
Relative humidity 5 % RH to 93 % RH
Weather protected, partly temperature-controlled locations.
Typically within an office, home, building, indoor garage, cellar,
equipment room or telecommunication centre. Not subjected to
condensed water.
A Qutdoor aerjal environment Operating temperature —40 °C to +65 °C
Relative humidity 0 % RH to 100 % RH
Outdoor, fully exposed environment, above ground dgkel adrial
mounted. No flooding requirements.
G Outdoor ground level Operating temperature —40 °C to +65 °C
environment . -
Relative humidity 0 % RH to 100 % RH
Outdoor, fully exposed environment,mounted just above ol at
ground level with possibility of floodihg, or below ground lejel
inside footway boxes or hand holes‘continuously immersed|in
water.
—1 m < height < +3 m (-: belaw ground level, +: above groynd
level)
S Outdoor subterranean or Operating temperatufe)~30 °C to +60 °C
sub-surface environment ) L
Relative humidity"\5+% RH to100 % RH
Outdoor, eithef direct buried or stored below ground level ip
hand holes o manholes continuously immersed in water.
Om < depth<5m
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Table A.2 — Operating service environments and performance categories for
components in locations with additional heat dissipation by active electronics

Fibre optic connectors, mechanical splices, fusion splice protectors, passive optical components and

fibre management systems
Performance . . . .
Description Operating service environment
category
chb Indoor controlled Operating temperature: =10 °C to +70 °C
environment with additional ) o o
heat dissipation. Relative humidity: 5 % RH to 93 % RH
Same as category C with Weather protected, partly temperature-controlled locations.
rgner Operationar upper Typically within an office, home, building, indoor garage,\c¢llar,
temperature limit for dry heat | gquipment room, telecommunication centre or enclosed"rk h
and change of temperature. protective housing of category C. Not subjected to @\wnsed
water. a.
(%)
ppHD Outdoor protected Operating temperature: —25 °C to +85 °C N
environment with additional . e 0 (]/Q
heat dissipation. Relative humidity: 0 % RH to 95 % RH .,
Same as category OP with Weather protected, locations with unqoBtTo led temperaturg.
higher operational upper Typically outdoors but enclosed o/‘(%)ered.
temperature limit for dry heat y\
and change of temperature. Locations: shacks, lofts, telep}(@e booths, entrances of
buildings, open garage, un nded equipment stations, street
cabinets or enclosed in ctive housing of categories p, G
and S. AN\
Subject to salt mist, @1densed water and limited wind driven
precipitation. In,c\ e proximity to sand or dust.
@p+HD Outdoor protected Operating teiperature: —40 °C to +85 °C
environment with additional ) \' A o
heat dissipation. Relative h\%\q dity: 0 % RH to 95 % RH
Same as category OP+ with Weatt@ protected, locations with uncontrolled temperaturg.
higher operational upper T %Ily outdoors but enclosed or covered.
temperature limit for dry heat
and change of temperature. . cations: shacks, lofts, telephone booths, entrances of
A\ uildings, open garages, unattended equipment stations, s{reet
O cabinets or enclosed in a protective housing of categories A, G
L\ and S.
~\& Subject to salt mist, condensed water and limited wind driven
(‘,\ precipitation. In close proximity to sand or dust.
[HD Industrial environment with Operating temperature: —40 °C to +85 °C
additiona & dissipation. ) L
Relative humidity: 0 % RH to 95 % RH
Sameez tegory | with . ) . R
higher eperational upper Locations: typically automation islands.
rature limit for dry heat | gpject to severe vibrations, industrial sources of corrosive
change of temperature. gasses, splashes of liquid solvents, not subjected to
() immersion.
N
Fire performance 15 outside the SCOope Of this aocument ana coverea Dy olner stanadrds and
regulations.

Resistance of polymer materials to ozone and UV radiation should be considered for
categories E, A or G, or in other environments with long-term UV light exposure. These
material related requirements shall be given in the relevant IEC 61753-series standard.
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A.2 How to find the performance tests for-each the desired category?
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40°C+2 °Cto+75°C+2°C



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

IEC 61753-1:2018 RLV © IEC 2018 - 29 -



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

- 30 - IEC 61753-1:2018 RLV © IEC 2018



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

IEC 61753-1:2018 RLV © IEC 2018 -31-



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

-32 - IEC 61753-1:2018 RLV © IEC 2018



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

IEC 61753-1:2018 RLV © IEC 2018

— 33 -

a H cables orcableselements (loose-tubes) are-not fixed-to-the-entryv
T aHEeS-0Ga SreM eSS {1065 tUvesS;are-Rot+H S0+ At

—the

L DOr
YO+t

Hah
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a
5 cvclog nor caoblanar tagt tampaoraturo
7 ™ ™ ™
Test conducted-at—15°C 2 °C and 45 °C 2°¢

T ) )
Test pressure:0-kPaover-pressure
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The relevant category for the operating service environment of a product can be found by
following the flow chart as given in Figure A.1.

Housing

Component or
housing?

Component

Select operating Select operating
environment environment
category category
l l l l No (passive) Active. Yes (active)
electronics
C A G S inyolved?
(Tlable (Table (Table (Table
Al12)  A13)  A14)  A.15)
C OP OP+ | E
(Table (Table (Table (Table (Table
A3)  AS5) A7) A9 A1)
cHD opHD Qp+HD |HD
(Table (Table (Table (Table
A4)  A6) A8)  A.10)
IEC
Rigure A.1 — Flow chart to identify the relevant category for
the operating service environment
Oncq th€ g¢ategory is identified, the following Tables A.3 to A.15 will give the minimum
required’ tests, the test methods and the recommended acceptance criteria for the spgcific
prOd Ut ThU GUUCPtGIIUC UI;tUI;G S O GIIdIUI ‘VI arc H;VUII fUI thU tcoto that IIUUd t be

performed for each product listed at the top of the columns.

S: Sealing acceptance criteria
O: Optical acceptance criteria
V: Visual inspection acceptance criteria

The tests with a blank cell are not required for the selected product.

The detailed acceptance criteria for the relevant products are listed in Tables A.16 to A.28.
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Table A.3 — Connectors, passive components, mechanical splices, fusion splice

protectors and fibre management systems — Category C — Indoor controlled

environment

0 ]
o (B »
) B ol 22 8| o
Test Severity Qo = ool = =
< 1N © Q o 1N
5 o E| o
o 3
Fibre/cable retention | Load:
IEC 61300-2-4 ) )
50 N for 60 s for cables with aramid varn strength
members \
. . \
10 N for 60 s for tubes or cables without aramid yarn | O,V | O,V 5
strength members
5,0 N for 60 s for buffered fibres '\Q)
2,0 N for 60 s for primary coated fibres ]/Q
Fibrg/cable retention | Load: (b,'\
IEC $1300-2-4
i 10 N for 60 s for cables <D
,<\ 0.V
5,0 N for 60 s for buffered fibres Q)
2,0 N for 60 s for primary coated fibres ,
Fibrg/cable Load: Q(/
retertion® ‘\ 0,
IEC $1300-2-4 10 N for 60 s for cables Q O VP
5,0 N for 60 s for cable elements and t,u\ e
Tendile strength of Load: 40 N for 60 s \\( o
coupling mechanism & o,v | OV V(‘,
IEC $1300-2-6 .
Statik side load@:° Load: 1 N for 1 h for cables ‘QU
IEC $1300-2-42 0,2 N for 5 min for }fered fibres oV oV
Two mutually perpenq@ar directions
N
Statik side load® Load: 1,0 N for mor cables
IEC $1300-2-42 0,5 N for in for cable elements and tubes O,
Vb
Two mut&a@@erpendicular directions
Flexing of the strain Load: 2 Mr cables
relief of fibre optic ., o,
deviges Cy®¢90 oV v
IEC p1300-2-44 ber of cycles: 50
Tors|on @ioad: 10 N for cables
IEC $1300-2-5 Q‘ 2,0 N for primary coated and buffered fibres
O ov | ov
% 25 cycles + 180°
C) Fibre/cable clamping distance: 25 cm + 5 cm
Torsler Load—b5-N-ferecables
IEC 61300-2-5
2,0 N for primary coated and buffered fibres
Cycle: £ 180°
@)
Number of cycles: 10 oV | v
Fibre/cable
clamping
distance: 25
cm=5cm
Mating durability 200 cycles for cylindrical ferrules
IEC 61300-2-2
50 cycles for rectangular ferrules o,v | OV \(/)(’,

Not less than 3 s between engagements
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) 2
o [ "
: o ol 22| 8| o
Test Severity e = o ol = E
w Q
5 e E| o
o ]
Assembly and Open and re-install the mechanical splicef
disassembly of fibre
optic mechanical 5 cycles
splices, fibre 0,
management Vv
systems and
closuresf
IEC $1300-2-33 R
Assgmbly and If applicable, move the fibre management system to ) \/
disagsembly of fibre gain access to the splice trays. Move the splice trays Q‘
optid mechanical to gain access to splices and fibres. ,\Q)
splices, fibre ) Q
mangigement Rearrange splices and/or connectors. .(]/ o,V
syst¢gms and Add splice trays/splice modules when applicable. N
closyres (b/
Add fibre/cable. {
IEC $1300-2-33 AP
Vibrgtion (sinusoidal) | Frequency range: 10 Hz to 55 Hz 6\
IEC $1300-2-1 Number of sweeps: 15 sweeps, (10 — 55 - 10) Hz C)
per axis o,
Rate of frequency change: 1 octave/min \Q/ oV | OV OV \Y
Number of axes: 3 mutually perpendicular axeé\
Amplitude: 0,75 mm e
\
Vibrgtion (sinusoidal) | Frequency range: 5 Hz to 500 Hz Q
IEC $1300-2-1 Number of sweeps per axis: 10 swe?Q
(6-500-5) Hz N
Rate of change of frequency: 1 o& e/min o,V
Number of axes: 3 mutually peppendicular axes
Amplitude: 3,5 mm at frequggiq below 9 Hz
Acceleration: 10 m/s? at I&a encies above 9 Hz
o
Impdct (method A) 5 drops &
IEC $1300-2-12 1,5 m drop height ~\" oV | oV
Shogk Acceleration: \.U
IEC $1300-2-9 \jf
- Comp Eo or module mass < 0,125 kg:
5 00@82
- @1’25 kg < module mass < 0,225 kg: 2 000 m/s?
-()9:225 kg < module mass < 1 kg: 500 m/s? o | o
Gﬁave form: half sine pulse ve v
@ Duration: 1 ms
O Axes: 3 mutually perpendicular axes
C)s Number of shocks: 2 shocks per axis and per
Q direction of axis, 12 shocks total.
\\v/
Shock Waveformmtratfsime
IEC 61300-2-9 Duration: 11 ms
Acceleration: 150 m/s?
Axes: 3 mutually perpendicular axes oV
Number of shocks: 3 shocks per axis and per
direction of axis, 18 shocks in total.
Cold Temperature: —10 °C O,
IEC 61300-2-17 Duration: 96 h OV | OV OV Iy
Dry heat — High Temperature: +60 °C
temperature Duration: 96 h ov|ov!|ov]| %
endurance ’ ’ ’ V
IEC 61300-2-18
Damp heat (steady Temperature: +40 °C o
state) Humidity: 93 % RH oV [ OV | OV V, o,v
IEC 61300-2-19 Duration: 96 h
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o 2
o [ »
: o ol 22| 8| o
Test Severity o = oo = =
< TR c & o TR
5 o g n
o o
Change of Temperature: =10 °C to +60 °C
temperature Duration: 60 min at extremes O,
IEC 61300-2-22 Rate of temperature change: 1°C/min OV | OV oV \ oV
5 cycles

2 These tests shall be applicable to passive optical components with a strain relief boot attached to the
component. The test is not applicable for components without a strain relief boot.

b

—

he test shall not be performed.

cables or cable elements (loose tubes) are not fixed to the entry: ports of the fibre management&s

tem,

¢ dtatic side load shall be applied in two mutually perpendicular directions as permitted by the pr: depign.
Hor example, a product with a base plate extending beyond the fibre exit may prohibiS\dimg in| that
direction. Q
4 Applicable only if the component contains a receptacle. (1/
€ I{ the product is normally mounted in a shock resistant mounting, then it shall be tepjsd in this configurafjon.
f Tlnis test is only applicable for re-installable mechanical splices.
o
Tabje A.4 — Connectors, field mountable connectors, pa e components, mechanlical
splices, fusion splice protectors and fibre managemént systems — Category CcHD|-
Indoor controlled environment with ad*’éis}\al heat dissipation
D
\%
N\ : £
N o o< 0
5 o| 22| ¢ »
Test Severity &0’ o = a 5 2 =
| R &g B[ ¢
° &
Q\'\Q 3] 3
Dry heat Temperature: +70 °C ’\Q)‘ 0 0
IEC $1300-2-18 o 3 (OAY V’ oV V’
Duration: 96 h \S)
Change of Temperature: - Cto +70 °C
temgerature Duration at e temperatures: 60 min oV o, oV o, o,
IEC $1300-2-22 1 °C/min rate)of change ’ \ ’ vlv
5 cycIe&’ .
-
NOTE 1 Category CHP %ns the tests from category C with the addition of the following more severe tegts:
dry Heat (+70°C) and r@e of temperature (-=10°C/+70°C).
NOTE 2 When a uct is immediately qualified for category CHP, there is no need to perform the following
less evere test category C: dry heat (+60°C) and change of temperature (-10°C/+60°C).
NOTE 3 W e tests are performed for category CHP, the product will be automatically qualified for
cate

hory ?‘.‘

\%\J
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Table A.5 — Connectors, field mountable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category OP -

Outdoor protected environment

o 2
H c
3 o| 28 S| o
" 7] —
Test Severity E E o g_ = E
o o g n
o )
Fibre/cable retention Load:
IEC 61300-2-4 ) )
70 N for 60 s for cables with aramid varn strength
members
10 N for 60 s for tubes or cables without aramid o,V o,V Q,
yarn strength members v
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibrg/cable retention Load:
IEC $1300-2-4
10 N for 60 s for cables
o,V
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibrg/cable retention® | Load: o
IEC $1300-2-4 10 N for 60 s for cables Vb
5,0 N for 60 s for cable elements or tubes
Tendile strength of Load: 40 N o
coupling mechanism . o,v o,v Va
IEC 61300-2-6 Duration: 60 s
Statif side load® Load: 0,2 N for 5 min for buffered fibres o
IEC $1300-2-42 1 N for 1 h for cable o,V v
Two mutually perpendicular directions
Statif side load@P-¢ Load: 1,0 N for 1 h foreables
IEC $1300-2-42 0,5 N for 5 min¥for cable elements or tubes \?'a
,C
Two mutuallysperpendicular directions
Flexing of the strain Load: 5 N-foir cables
relief of fibre optic Cycle: 964
deviges @ Number ‘of cycles: 50 oV oV
IEC $1300-2-44
Fibrg optic connector { _Lload: 5 N on buffered fibres
proof test 90° 15 N on cables
IEC $1300-2-50 oV | oV
Duration: 5 s
Optical performance checked after test
Tors|on Load: 10 N for cables
IEC pN300-2-5
2.0 NLE i 1o b ff a_fil
2-0-Nferprimary-eceated-and-buffered-fibres oV OV
25 cycles + 180°
Fibre/cable clamping distance: 25 cm = 5 cm
Torsion Load: 5 N for cables
IEC 61300-2-5 ) )
2,0 N for primary coated and buffered fibres oV O,
’ V
10 cycles + 180°
Fibre/cable clamping distance: 25 cm = 5 cm
Mating durability 200 cycles for cylindrical ferrules
IEC 61300-2-2 (0]
50 cycles for rectangular ferrules oV | OV Va

Not less than 3 s between engagements
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v 2
5 c
3 o| 28 3| »
. »n —
Test Severity g E o e = E
° o g ()
o )
Bending moment Load: 2 N for splices
IEC 61300-2-7 10 N for connectors o,V | OV 8& (\)/
Duration: minimum 10 s
Assembly and If applicable, move the fibre management system to
disassembly of fibre gain access to the splice trays. Move the splice
opticamechanical frays to gain access fo splices and fibres
splicks, fibre Rearrange splices and/or connectors. o,v
manggement Add splice trays/splice modules when applicable.
syst¢gms and closures | Add fibre/cable.
IEC $1300-2-33
Assgmbly and Open and re-install the mechanical splicef.
dis_a sembly (_)f fibre 5 cycles
optid mechanical
splicps, fibre O,
manggement V
syst¢ms and
closyres’
IEC $1300-2-33
Vibration (sinusoidal) | Frequency range:10 Hz to 55 Hz
IEC $1300-2-1 Number of sweeps:15 sweeps (10 — 55 — 10) Hz per
axis 0,
Rate of frequency change: 1 octave/min OV | oV |oVv \V
Number of axes: 3 mutually perpendiculéaraxes
Amplitude: 0,75 mm
Vibrdtion (sinusoidal) | Frequency range: 5 Hz to 500 Hz
IEC $1300-2-1 Number of sweeps per axis: 10.sweeps (5 — 500 —
5) Hz
Rate of frequency change; Noctave/min o,V
Number of axes: 3 mutualiy perpendicular axes
Amplitude: 3,5 mm atffequencies below 9 Hz
Acceleration: 10 m/s&\ at frequencies above 9 Hz
Impgct (method A) 5 drops
IEC $1300-2-12 1,5 m drop height oV | oV
Shodgk Acceleratioh:
IEC $1300-2-9 Comgonent or module mass
- _&6y125 kg: 5 000 m/s?
£.0,125 kg < module mass < 0,225 kg: 2 000 m/s?
-) 0,225 kg < module mass < 1 kg: 500 m/s? o, | o
Ve \Y,
Wave form: half sine pulse
Duration: 1 ms
Axes: 3 mutually perpendicular axes
Number of shocks: 2 shocks per axis and per
direction of axis, 12 shocks total
Shoct Weve—ferm—hatfsine
IEC 61300-2-9 Duratlon:_11 ms )
Acceleration: 150 m/s ov
Axes: 3 mutually perpendicular axes ’
Number of shocks: 3 shocks per axis and per
direction of axis, 18 shocks in total
Cold Temperature: =25 °C O,
IEC 61300-2-17 Duration: 96 h OV | OV OV |y
Dry heat — High Temperature: +70 °C
temperature Duration: 96 h ov | ov oV O,
endurance V
IEC 61300-2-18
Damp heat (cyclic) Temperature: +25 °C to +55 °C 0
IEC 61300-2-46 Humidity: > 90 % RH oV | OV | OV V: o,V

6 cycles (24 h/cycle)
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o a
o ° < I
) o o | 22| 8 0
Test Severity @ E o g_ = E
5 o £ »
o 3
Change of Temperature range: -25 °C to +70 °C
temperature Duration at extreme temperatures: 60 min 0,
IEC 61300-2-22 1 °C/min rate of change OV | OV OV | | oV
12 cycles
Dust Dust type: talc
IEC 61300-2-27 . ) 0
Particle size: d <150 um Qv | oV | Qv J
Duration: 10 min v \
Dust concentration: 10,6 g/m3 + 7,1 g/m? \\5
-~ Vi
N
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2) |
IEC $1300-2-26 o, | o, %ﬁb o,
Temperature: 35 °C V9 V9 d V9
Duration: 96 h )

v
a8 TJhese tests shall be applicable to passive optical components with a strain reIieNéot attached td
cdomponent. The test is not applicable for components without strain relief boot.

cables or cable elements (loose tubes)
te¢st shall not be performed.

the

are not fixed to the entry ports of the'{f\r management systenl, the

tatic side load shall be applied in two mutually perpendicular directions@ permitted by the product depign.
or example, a product with a base plate extending beyond the fi

exit may prohibit loading in| that

N
S

9
F
direction.
A

pplicable only if the component contains a receptacle.

I{ the product is normally mounted in a shock resistant mo&@, then it shall be tested in this configurat

This test is only applicable for re-installable mechanical%ll es.

9 duitable material degradation and corrosion accgaénce criteria shall
performance standards. (%)
(a\

be specified

in the reld

vant

,‘\\"
N

e A.6 — Connectors, field mounﬁgﬁle connectors, passive components, mechan

Tab ical
splices, fusion splice protectors)and fibre management systems — Category oPHD _
Outdoor protecteeL@ ironment with additional heat dissipation

RS
o
. » 2
. o o< »
o o | 22| 8 »
Test @ S it ) wo| 2
es O everity 2 E 83| = E
C) o o g (/2]
Po)
Dry heat Temperature: +85 °C 0
IEC $1300-2- _ OV | oV |OoV |y
Ch Duration: 96 h
Nt
Chat g&o Temperature range: —25 °C to +85 °C
temperature Burationatextrermetemperatures—60-min oAV oAV oAV O oV
IEC 61300-2-22 1 °C/min rate of change ' ' ' \ '
12 cycles

NOTE 1
tests: dry heat (+85°C) and change of temperature (-25°C/+85°C).

Category OPHP contains the tests from category OP with the addition of the following more severe

NOTE 2 When a product is immediately qualified for category OPHP, there is no need to perform the following

less severe tests from category OP: dry heat (+70°C) and change of temperature (-25°C/+70°C).

NOTE 3 When the tests are performed for category OP"P, the product will be automatically qualified for
categories OP, OPHP, C and CHP.
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Table A.7 — Connectors, field mountable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category OP+ —

Extended outdoor protected environment
) 2
o [ )
: I ol 22| 8| o
Test Severity o = s o = =
E TR © & o TR
° o £ )
o ]
cod Temperature: —40 °C ovl|lovlov |9
IEC §+366=2=%7 Duratiom—96 "\
1
Dry Heat Temperature: +75 °C oV oV oV ,\‘
IEC $1300-2-18 Duration: 96 h ' ' T
Composite Z/AD profile with exposure to cold and humidity y\(b
temgerature humidity | cycles Q
cyclif test Temperature range: =10 °C to +65 °C ov | o ,(]/O Vv o, oV
IEC $1300-2-21 Humidity: 93 % RH at the maximum temperature ’ K ’ Vv ’
3 h dwells at the temperature extremes (b'
10 cycles A<D
Charnge of Temperature range: —40 °C to +75 °C '\\
temgerature Duration: 60 min at extremes v |ov | ov O, oV
IEC $1300-2-22 1°C/min rate of change C) ’ ’ ’ V ’
12 cycles \Q,
NOTE 1 Category OP+ contains the tests from category OP with the gqmon or replacement by the followihg
morg severe tests: cold (—40 °C), dry heat (+75 °C), composite temperature humidity cyclic test Z/AD
(=10]°C/+65 °C/93 % RH) and change of temperature (—40 °C/+7, %).
NOTE 2 When a product is immediately qualified for categor +, there is no need to perform the followirg
less evere tests from category OP: cold (—25 °C), dry heat\(70 °C), damp heat (cyclic)
(+25]°C/+55 °C/90 % RH) and change of temperature (— /470 °C).
NOTE 3 When the tests are performed for category\g\@, the product will be automatically qualified for
category OP and category C. \\
Y
: 3 : :
Tabje A.8 — Connectors, field nx?'utable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category OP+HP —
Extended outdoor pQ\fe ted environment with additional heat dissipation
@)
@ ‘ o 2
O : HE
o 3) 22 o »
Test C) Severity o = o 5 2 =
. < TR © = -3 w
@ 5 o€l o
Q~ 5 9
Q
Dry Heat N Temperature: 85 °C o)
IEC $1 -18 ) oV | OV | OV VV
Duration: 96 h
AN
Change of Temperature range: —40 °C to +85 °C
temperature Duration at extreme temperatures: 60 min o,
IEC 61300-2-22 1 °C/min rate of change OV | OV OV | | OV
12 cycles

NOTE 1
severe tests: dry heat (+85 °C) and change of temperature (-40 °C/+85 °

Category OP+HD contains the tests from category OP+ with the replacement of the following more

C).

NOTE 2 When a product is immediately qualified for category OP+HP, there is no need to perform the following
less severe tests from category OP+: dry heat (+75 °C) and change of temperature

(=40 °C/+75 °C).

NOTE 3 When the tests are performed for category OP+HP the product will be automatically qualified for

categories OP+, OP, OPHP C and CHP.
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Table A.9 — Connectors, passive optical components — Category | —

Industrial environment

IEC 61753-1:2018 RLV © IEC 2018

0 3
5 c
g | 28
i 7]
Test Severity dg’ o g_
) a €
o 3
Vibration (sinusoidal) Frequency range: 2 Hz to 200 Hz
IEC 61300-2-1 Number of sweeps per axis: 15 sweeps (2 — 200 — 2) Hz
Change of frequency: 1 octave/min
. - oV vV
Number of axes: 3 mutually perpendicular axes
Amplitude: 15 mm at frequencies below 9 Hz
Acceleration: 50 m/s? at frequencies above 9 Hz
Change of temperature | Temperature range: —-40 °C £ 2 °C to +70 °C £ 2 °C
IEC $1300-2-22 Duration: 4 h at extremes oV b v
Test|Nb 3 °C/min rate of change ’ ’
12 cycles
Damp heat (cyclic) Temperature range: +25 °C to +55 °C
IEC $1300-2-46 Humidity: > 90 % RH o,v O,V
6 cycles (24 h/cycle)
Dust|(IP 6x) Dust type: talcum powder
IEC $0529 Particle size <75 um
Dust density: 2 kg/m3 o,V 0,V
Pressure: 2 kPa underpressure inside/Qusing
Duration: 8 h
Prot¢ction against Spray medium: tap water at ambjignt temperature
ingrgss of water (IP x5)
Internal @ nozzle: 6,3 mm
IEC $0529 )
Flow rate: 12,5 I/min = 5 %
Water pressure adjusted to get specified flow rate V V
Distance nozzle~sample: between 2,5 m and 3 m
Sample position: depending application
Duration3 min in total
Prot¢ction against Depth of water: lowest point of sample shall be 1 m below the
ingrgss of water (IP x7) | sukface of the water, the highest point shall be at minimum 0,15 m
| below the surface of the water V \Y
IEC p0529 Temperature: +23 °C + 3 °C
Duration: 30 min
Corrpsive atmosphere Sulphur dioxide SO,. 10 ppm
mixed gas
( gas) Hydrogen sulphide H,S: 5 ppm o,vd D, vd
5 =54 1
IEC p130g-3204 Duration: 96 h
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2)
IEC 61300-2-26 d d
Temperature: +35 °C oV oV
Duration: 96 h
Resistance to solvents Solvents:
and contaminating 6 R
fluids - NaCl 0,3 x10 at 30 °C
IEC 61300-2-34 - Mineral oil 0,5 x 10°6 at 70 °C ovd | o,vd
- Soap 50 000 x 1076 at 30 °C
Duration: 24 h
Tensile strength of Load: 60 N smoothly applied at 2 N/s
coupling mechanism Duration: 60 s oV | oVP

IEC 61300-2-6

1 Under preparation. Stage at the time of publication: IEC/CDM 61300-2-54:2018.
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0 3
s c
g 2
Test Severity ] a 9
S| o€
2 o
o )
Torsion Load: 10 N for cables
IEC 61300-2-5 clamping distance: 300 mm ov | (6V)
25 cycles + 180°
Bending moment Load: 10 N for 30 s
IEC 61300-2-7 . (0,V)
2 perpendicular axes [ORY B
Duration: minimum 10 s \&
Matipg durability 200 cycles for cylindrical ferrules Q}/
IEC $1300-2-2 ©.Vv)
50 cycles for rectangular ferrules hQ}),V B
N
not less than 3 s between engagements qQ
¥ V’
Fibrg/cable retention? Load: 100 N for 120 s on cable '\ N oV (o,Vv)
IEC $1300-2-4 L0y : é
\®)
Nutafion Load: 10 N /\
IEC $1300-2-35 Point of application: 0,2 m from rear of body plug ) ov | BV
100 cycles of 360° ‘Qv'
Impgct (method A) Drop height: 1,5 m N
IEC $1300-2-12 Drop locations at 0°, 90°, 180° and 270° réund longitudinal axis of oV b v
housing Q ’ ’
5 impacts per location Vo)
Shodk® Acceleration: 250 m/s? \\K
IEC $1300-2-9 _ g\\\,
Pulse shape: half sine pulse
Duration pulse: 6 ms ,\‘Q oV 5 v
Axes: 3 mutually perpe&\icular axes
Number of shock@sshocks per axis and per direction of axis, 30
shocks in total (@)
L3
Crush resistance Load: 2 20
IEC $1300-2-10 Applicati tea: 25 cm? (circular shape)
Locatiénjeentre of housing at 0° and 90° around longitudinal axis of o,V 0,V
housin
@qti‘on: 60 s per location
2 TJhese tests shall b @J}icable to passive optical components which incorporate fibre or fibre cable pigtails
i their product de@).
b \pplicable o@e component contains a receptacle.
¢ f the pro@ is normally mounted in a shock resistant mounting, then it shall be tested in this configurafion.
a d uitat@ aterial degradation and corrosion acceptance criteria shall be specified in the relgvant
pe nce standards.
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Table A.10 — Connectors, passive optical components — Category IHD —
Industrial environment with additional heat dissipation

o 2
5 c
2|28
Test Severity @ o e
c ©
o a £
o 3
Change of temperature Temperature range: —40 °C to +85 °C
IEC 61300-2-22 Duration at extreme temperatures: 4 h duration
AP oV | OV
J T Tate Ul \;IIGIIEU
12 cycles A

NOTE 1 Category I"P contains the tests from category | with the replacement of the following more@é’re test:
Change of temperature (-40 °C/+85 °C).

NOTE 2 When a product is immediately qualified for category 1"P, there is no need to perforr@% following
less pevere tests from category I: change of temperature (-40 °C/+70 °C).

NOTE 3 When the tests are performed for category I"P, the product will be automatic?gb'q\falified for
category I. A

A
7\ &~
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Table A.11 — Connectors and passive optical components —

- 51—

Category E — Extreme environment

o 3
5 c
2| 22
Test Severity @ » S
S| oE
o
o 3
Vibration (sinusoidal) Frequency range: 10 Hz to 55 Hz
IEC 61300-2-1 Sweep: 15 sweeps (10 — 55 - 10) Hz
Cherget-fregueney—toctavermin O Vv
Axes: 3 mutually perpendicular axes
Amplitude: 0,75 mm
Cold Temperature: —40 °C
IEC $1300-2-17 Duration: 96 h oV PV
Dry heat Temperature: +85 °C oV v
iEC b1300-2-18 Duration: 96 h ) )
Change of temperature | Temperature range: —40 °C to +85 °C
IEC $1300-2-22 Duration at extreme temperatures: 1 h oV O v
Test|Nb 1 °C/min rate of change ’ ’
12 cycles
Dust] Particle size: d < 150 um
IEC $1300-2-27 Dust t_ypt.a: talc oV 0.V
Duration: 10 min
Dust concentration: (10,6 + 7,1) g/m3
Composite temperature | Z/AD profile with exposure to cold
hum{dity cyclic test Temperature range: —10 °C to +65C
IEC $1300-2-21 93 % RH + 3 % RH at the maximiuln temperature o,V SAY
3 h dwells at the temperaturezextremes
10 cycles
Corrpsive atmosphere Sulphur dioxide SO,. 25 ppm 0.ve h ve
IEC $1300-2-28 Duration: 96 h ’ ’
Salt mist Salt solution 5 %~NaCl (pH 6,5 to 7,2)
IEC $1300-2-26
f Temperaturef+35°C o,ve D, Ve
Duration 96)h
Durapility by water Depth of/water: sample shall be 5 cm below the surface of the water
immersion Test temperature: +25 °C £ 2 °C oV oV
IEC $1300-2-45 Duration: 1 h ’ ’
Ithmersion cycles: 1 cycle
Optigal fibre cable Load: 5 N for cable
flexing R R
IEC $1300-2-44 Cycle: +90° and -90 O,V
Number of cycles: 100
Optigaldibre cable Load: 5 N for cable
flexing e oo NP do.V)
IEC 31300_2_44 wyLlIic. TIouU  driu =Ju \ é
Number of cycles: 30
Fibre/cable retention Load:
IEC 61300-2-4 ) )
100 N for 60 s for cables with diameter > 2 mm
70 N for 60 s for cables with diameter £ 2 mm o,V
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibre/cable retention Load:
IEC 61300-2-4
10 N for 60 s for cables
(0,V)

5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
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0 3
Test Severity o a S
S| oE
o
S| 8
Impact (method A) 5 drops oV
IEC 61300-2-12 1,5 m drop height ’
ShockP Acceleration of component or module mass:
IEC 61300-2-9 2
- < 0,125 kg: 5 000 m/s
- 0,125 kg < module mass < 0,225 kg: 2 000 m/s &
~
- 0,225 kg < module mass < 1 kg: 500 m/s? \V
Q‘ b
Wave form: half sine pulse (b P,V
N
Duration: 1 ms N
Axes: 3 mutually perpendicular axes ,\’,
Number of shocks: 2 shocks per axis and per direction of a @D'
12 shocks in total. /\6
NY
Tors|on Load: 15 N for cables (~0
IEC $1300-2-5 2,0 N for primary coated and buffered fibre o,v
25 cycles + 180° (t)
pa
Tors|on Load: 5.0 N for cables Xb\v
IEC $1300-2-5 2,0 N for primary coated and buffere@ res (Oév)
10 cycles + 180° &
N
Tendile strength of Load: 40 N Q\)
coupling mechanism Duration: 120 s \ o,v (OdV)
IEC $1300-2-6 o>
N
Statif side load © Load: 1 N for 1 h for cable
IEC $1300-2-42 0,2 N for 5 min for ered fibres oV (OéV)
Two mutually perpen%@ar directions
Mating durability 500 cycles at not legs than 3 s between engagements oV (o,Vv)
L ) d
IEC $1300-2-2 (e}
%
Bending moment Load: 10 N\]t\'
IEC $1300-2-7 WO ov | V)
Duratl@}}ﬁmlmum 10's
a8 These tests shall be applicable to passive optical components which incorporate fibre or fibre cable pigtails
im their product design.
b |{ the product is no mounted in a shock resistant mounting, then it shall be tested in this configurafjon.
¢ dtatic side Ioat%\a'ﬂ be applied in two mutually perpendicular directions as permitted by the product depign.
Hor exampl@. roduct with a base plate extending beyond the fibre exit may prohibit loading in|that
direction. O
4 Applic nly if the component contains a receptacle.
€ g L{{v material degradation and corrosion acceptance criteria shall be specified in the relgvant
perfefrmance standards.
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Table A.12 — Wall outlets, boxes, optical distribution frame modules and closures —
Category C - Indoor controlled environment

2
= a | =| 8
Test Severity ° X & prd
= m o 8
=
Vibration (sinusoidal) | Frequency: 10 Hz
IEC 61300-2-1 .
Amplitude: 3 mm
Cables clamped at 500 mm from connector or closure SV SV SAY
Number of cycles: 1 000 000 (about 28 h)
Test conducted at +23°C + 3°C
Vibrgtion Frequency range: 5 Hz to 500 Hz
(sinysoidal)® Number of sweeps per axis: 10 sweeps (5 — 500 — 5) Hz
IEC $1300-2-1 Change of frequency: 1 octave/min
Number of axes: 3 mutually perpendicular axes oV ov |ov |lov
Amplitude: 1,5 mm at frequencies below 9 Hz ) ’ ’ ’
Acceleration: 5 m/s? at frequencies above 9 Hz
Test conducted at +23°C + 3°C
Shodgk Wave form: Half sine
IEC $1300-2-9 Duration: 11 ms
Acceleration: 150 m/s? (~15 g)
Axes: 3 mutually perpendicular axes oV ov |ovllov
Number of shocks: 3 shocks per axis and ger direction of ' ' ' '
axis, 18 shocks in total
Test conducted at +23 °C + 3 °C
Change of Temperature range: —10 °C to +6Q\2C
tempgerature® Duration at extreme temperatuges: 4 h duration SOV §,0, oV S,
IEC $1300-2-22 1 °C/min rate of temperaturg{change T \% ’ o,V
Test|Nb 5 cycles
Assgmbly and 5 disassembly/asseniblyJcycles
disagsembly of fibre . .
optid mechanical A_t least one "Chamge of temperature” cycle between each
splicks, fibre disassembly/assembly cycle SV SV
mangpgement Test condugfed at +23 °C + 3 °C
syst¢ms and closures
IEC $1300-2-33
Assgmbly and If applicable, move the fibre management system to gain
disagsembly of fibre dccess to the splice trays. Move the splice trays to gain
optig mechanical access to splices and fibres. All movements shall include
splicks, fibre the most extreme position allowed by the fibre
manggement management system.
syst¢ms and clesdrés
II%/C 51300-2-33 Rearrange splices and/or connectors. oV oV 10V [[oV
Add splice trays/splice modules when applicable.
Add fibre/cable.
Test conducted at +23 °C £ 3 °C.
Fibre/cable retention® | Load: 25 N on cables or cords s o
IEC 61300-2-4 60 s load duration per cable/cord S,0,vV V | OV
Test conducted at +23 °C + 3 °C
Fibre/cable retention® | Load on cable (N): 10 x cable diameter (mm) SO
IEC 61300-2-4 1 h load duration per cable V ’
Test conducted at +23 °C + 3 °C
Axial compression Axial load: 450 N on rigid strength member cable
IEC 61300-2-11 30 min duration per central strength member vV

Test conducted at +23 °C + 3 °C
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Test

Severity

Wall outlets

Boxes
ODFM

Closures

Torsion®
IEC 61300-2-5

Torque angle: +90° and —90° in 2 directions
Point of application: 400 mm from end of seal?®

5 min in each extreme position
5 cycles per cable
Test® conducted at +23 °C + 3 °C

Cabl

baondinaC

20 & 200

IEC $1300-2-37

R ~H la.
et g gre—Sso—aRt—Sv

Point of application: 400 mm from end of seal?®

5 min in each extreme position
5 cycles per cable

Duration at extreme position: 5 min
Tests® conducted at +23 °C + 3 °C

Impgct (method B)
IEC $1300-2-12

Impact tool: 1 kg mass steel ball

Drop height: 0,5 m p
Impact locations: centre of closure at 0°, 90°, 180° and ,\
270° around longitudinal axis of closure ('0

1 impact per location C)
\QI

SAY

Impgct (method B)
IEC $1300-2-12

Impact tool: 1 kg mass steel ball

Drop height: 0,2 m

Impact locations: top (in centre) and fro
1 impact per location

Sealing test conducted at +23 °C + 3 °C
L
O

n centre)

SAY

Sealing test conducted at +23 °C + {Q
N

oA

SAY

N/
@  Hor rigid cables with diameter @> 25 mm, the clam;@’g\distance may be increased to 1 000 mm.

b Tlest only required when product is pre-cabled a\{@:able handling is expected when unpacking and instglling
the product.

¢ deparate test samples for sealing perforn@@e and optical performance evaluation may be used.

o)
&
o
o&
Q
Q~

O
D
&S
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Table A.13 — Hardened optical connectors, street cabinets, boxes and closures

— 55 —

Category A — Outdoor aerial environment

(7]
35| w2 o
. <5 [T o 5
Test Severity Lol 25 3 7
o C - 0O o o
© c n g [11] 5
T8
Assembly and 5 disassembly/assembly cycles
disassembly of fibre R .
optic mechanical At least one "Change of temperature" cycle between
splices, fibre each_ disassembly/assembly cycle sd v SV SV S,V
man lgement SyStemS QCGIIIIU ot LurtiuutiTu dl T4o A=y ) \"Z \
and ¢losures -~
IEC $1300-2-33 ANV
Assgmbly and If applicable, move the fibre management system to (b\
disagsembly of fibre gain access to the splice trays. Move the splice trays '\
optiqd mechanical to gain access to splices and fibres. Q
splicks, fibre ) ?\'(J{V oV oV
manggement systems Rearrange splices and/or connectors. N ) ,
and glosures Add splice trays/splice modules when applicable. QSb
IEC $1300-2-33 /\
Add fibre/cable. ~
Matihg durabilityd 20 cycles C) .
IEC $1300-2-2 ) (OAY
Optical test conducted at +23 °C + 3 °C \Q/
Fibrg optic connector Load: 300 N (straight pull 0°) 6\
proof test with static _ Q
load Load: 25 N (side pull 90°) Q S,0,
IEC $1300-2-50 Duration: 5 s Q v
Test conducted at +23 °C * 3({(3\
Fibrg/cable retention® Load (N): 20 x cable diar(ué@l (mm)
IEC $1300-2-4 1 h load duration per cablg per test temperature
Sealing test® conductegd\at test temperatures —15 °C S0, | S,0,
and +45 °C o\Q, \ v
H C o o
Optical test E&n)ducted at +23°C +3°C
Fibrg/cable retention® Load (N): %x cable diameter (mm) for 1 h per feeder
IEC $1300-2-4 cable p \@ t temperature
25N @ 0 s per cord and work area cable and per
temperature S,
o,V
( aling test® conducted at test temperatures —15 °C
and +45 °C
&‘ Optical test® conducted at +23 °C + 3 °C
N
Axial compressi ;< . Axial load: 450 N on (rigid) strength member of cable
IEC 51300-@ 30 min duration per central strength member v
) Test conducted at +23 °C + 3 °C
Cablagér{dingC Cycle with bending angle: +30° and —30°
IEC 61300-2-37 Point of application: 400 mm from end of seal®
5 cycles per cable per test temperature s
5 min at each extreme position Vb O,‘ S’VO‘
Sealing test conducted at test temperatures =15 °C % V)P
2°C and +45 °C = 2°C
Optical test conducted at +23 °C = 3 °C
Cable bending® Cycle with bending angle: +90° and —90°
IEC 61300-2-37 Point of application: 400 mm from end of seal®
5 cycles per cable per test temperature
5 min at each extreme position S'VO’

Sealing test conducted at test temperatures —15 °C £
2°C and +45 °C = 2°C

Optical test conducted at +23 °C + 3 °C
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Test Severity

Hardened
connectors
Street
cabinets
Boxes
Closures

Torsion® Cycle with torque angle: +90° and —-90°
IEC 61300-2-5 Point of application: 400 mm from end of seal®
5 cycles per cable per test temperature

5 min in each extreme position Vb
Sealing test® conducted at test temperatures —15 °C *

2°C and +45°C = 2°C

Optical test” conducted at +23 "C £ 3 °C

Impgct (method A) 5 drops per test sample

IEC $1300-2-12 1,5 m drop height per test temperature
Sealing test® conducted at test temperatures —15°C + | S,0, q
2°C and +45 °C + 2°C Vv N

Optical test® conducted at +23 °C + 3 °C (1/

U
’55(/ 300

Impgct (method B) Impact tool: 1 kg mass steel ball (b/

IEC $1300-2-12 Drop height: 1 m Q)
Impact locations: centre of closure at 0°, 90°, 180° '\/\

and 270° around longitudinal axis of enclosure (b SV

1 impact per location per test temperature

Sealing test conducted at test temperatures \@C +
2°C and +45 °C + 2°C 5\

2N

Impgct (method B) Impact tool: 1 kg mass steel ball ~

IEC $1300-2-12 Drop height: 1T m Q
Impact locations: in the centre of tQ, ont and sides

if accessible
( ) N sV | sv
1 impact per location per testsfq perature

Sealing test conducted temperatures —15 °C =
2°C and +45 °C ZOCA

Vibrgtion (sinusoidal) Frequency: 10 Hz‘\Q)

IEC $1300-2-1 )
Amplitude: 3 rr@
Cables cIaﬁQp.ed at 500 mm from connector or closure S,V S,V S,V
Num cycles: 1 000 000 (about 28 h)

T&st conducted at +23 °C £ 3 °C

)
Vibration (sinusoidal) (Fquency range: 5 Hz to 500 Hz
IEC $1300-2-1 C) umber of sweeps per axis: 10 sweeps

(5 — 500 — 5) Hz
@' Change of frequency: 1 octave/min
Number of axes: 3 mutually perpendicular axes o,v o,V | [oV

O Amplitude: 3,5 mm at frequencies below 9 Hz
% Acceleration: 10 m/s? at frequencies above 9 Hz

2

</ Tests conducted at +23 °C + 3 °C
ANS
EQ

Vb AL [oioa, idal) Eroauoney ranan: B Ll
ibratieh{struseidaty Fregueney-range—b-Hzte-5

(W]

=

80—+
10 sweeps

IEC 61300-2-1 Number of sweeps per axis:
(5-500-5) Hz

Change of frequency: 1 octave/min
Number of axes: 3 mutually perpendicular axes oV
Amplitude: 1,2 mm at frequencies below 9 Hz
Acceleration: 4 m/s2 at frequencies above 9 Hz

Test conducted at +23 °C + 3 °C

Shock Wave form: half sine

Duration: 11 ms
IEC 61300-2-9 Acceleration: 150 m/s?
Axes: 3 mutually perpendicular axes oV oV oV
Number of shocks: 3 shocks per axis and per direction ' ' '

of axis, 18 shocks in total

Test conducted at +23 °C £ 3 °C
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8| w2 o 9
. €y [T o 5
Test Severity So| 25 X 2
o & - O o o
© C (28] 11] —
T o o (&)
)
Shock Wave form: half sine
Duration: 11 ms
IEC 61300-2-9 Acceleration: 50 m/s? (~5 g)
Axes: 3 mutually perpendicular axes o,V
Number of shocks: 3 shocks per axis and per direction
of axis, 18 shocks in total
Testcomductedat+23—~Cc+3=¢C
Crush resistance Vertical load (N): 1 750 (Pa) x width (m) x cabinet \7
IEC $1300-2-10 depth (m) Q~
Application area: evenly distributed on top surface of q
cabinet S\f\b
Duration: 10 min per location per test temperature Q
Test conducted at =15 °C and +45 °C (,1/
Statif load on doors Vertical load: 200 N (b’
IEC $1300-2-10 Point of application: on top of open door at most ,\Q,)
extreme point that creates the highest momentum in N SAY
the hinge of the door
Duration: 10 min ,()
Charge of temperature® | Temperature range: —40 °C to +65 °C
IEC $1300-2-22 Duration at extreme temperatures: 4 h dur%qn S,0, | S0, | S,0, | 5,0,
Temperature change rate: 1 °C/min \ \ \ \
12 cycles (\Q
Composite temperature Z/AD profile with exposure to cold %Mumidity cycles
humidity cyclic test Temperature range: —10 °C to +8\\X°
IEC $1300-2-21 Humidity: 93 % RH at the ma@m temperature o,V
3 h dwells at the temperatu®e tremes
10 cycles QVQ
Resiptance to solvents Solvents: $
an_d Contaminating - HClatpH2 - Q) S9, Ve Ve S%,V
fluidg9 - NaOH at pH 12\ ve
IEC $1300-2-34 Duration: 5 da\@
Salt mist Salt solgt'\{{; % NaCl (pH: between 6,5 and 7,2)
IEC $1300-2-26 Temp :+35°C S,ve Ve Ve S, Ve
Duration:'5 days
Dust|(IP 5x) t type: talcum powder
IEC $0529 ( ticle size: < 75 um
C) ust density: 2 kg/m? \Y \%
Pressure: no pressure difference
Q' Duration: 8 h
N
Dust|(IP 6x) Q‘ Dust type: talcum powder
IEC $0529 O Particle size: < 75 pm
% Dust density: 2 kg/m3 oV
C) Test underpressure: 2 kPa regulated underpressure ’
\Q/ inside protective housing

the product.

u

€ Suitable material

sed.

Sealing medium may be replaced for sealing test.

performance standards.

degradation and corrosion acceptance criteria shall

Test only when the closure is provided with an integrated mounting fixture.

be specified

in

For rigid cables with diameter & > 25 mm, the clamping distance may be increased to 1 000 mm.

the

Test only required when product is pre-cabled and cable handling is expected when unpacking and installing

Separate test samples for hardened connector/closure sealing performance and optical evaluation may be

relevant

9 Sealing requirement only required for sealed closures and hardened connectors that can be immersed in the

fluids. For all other free breathing protective housings (that are not able to hold a permanent overpressure or
underpressure), the test shall be carried out on material slabs.
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Table A.14 — Hardened optical connectors and closures —

Category G — Outdoor ground environment

IEC 61753-1:2018 RLV © IEC 2018

33| ¢
c o =
Test Severity 282 2
S c o
£3| ©
Assembly and 5 disassembly/assembly cycles.
disassembly of fibre . .
optic mechanical A‘t least one "Change of temperature" cycle between each
splices. fibre disassembly/assembly cycle. _ qd vy SV
manhgement systems Test conducted at 23 "C £3 °C.
and flosures \\/
IEC $1300-2-33 <)_
-
Assgmbly and If applicable, move the fibre management system to gain access to h(b
disagsembly of fibre the splice trays. Move the splice trays to gain access to splices anQ\
optiq mechanical fibres.
splicks, fibre ) i 5 v
manfgement systems Rearrange splices and/or connectors. (b' )
and glosures Add splice trays/splice modules when applicable. QD
IEC $1300-2-33 A
Add fibre/cable. N\
7N
Matifg durability 20 cycles Q
IEC $1300-2-2 Q/ o,ve
Optical test conducted at +23 °C + 3 °C (.\
Fibrg optic connector Load: 300 N (straight pull 0°) 0\
roof test with static
Ipoad Load: 25 N (side pull 90°) QQ so
IEC $1300-2-50 Duration: 5 s \ V
Tests® conducted at +23°C i@
Sealing and optical perforrr@c checked after test
Fibrd/cable retention® Load (N): 20 x cable diaﬁ@er (mm)
IEC $1300-2-4 1 h load duration per le per test temperature. S0 Xe)
Sealing test? cond;{@p at-15°C £ 2°C and + 45 °C = 2°C v v
Optical test? ¢ ﬁcted at +23 °C £ 3 °C
Axial compression Axial load: S}N on (rigid) strength member of cable
IEC $1300-2-11 Duration\'\ min per central strength member vV
Test Gﬁducted at +23°C + 3°C
Cable bending® le with bending angle: +30° and -30°
IEC $1300-2-37 ( int of application: 400 mm from end of seal?
cycles per cable per test temperature
5,0,
@’ 5 min at each extreme position V
Sealing test® conducted at —15 °C and +45 °C
:O Optical monitoring test® conducted at +23 °C + 3 °C
Cable b @ b Cycle with bending angle: +90° and —90°
IEC 3@-2-37 Point of application: 400 mm from end of plug?
5 cycles per cable per test temperature =5
5 min at each extreme position V ’
Sealing test® conducted at =15 °C + 2°C and +45 °C * 2°C
Optical test® conducted at +23 °C + 3 °C
Torsion® Cycle with torque angle: +90° and —-90°
IEC 61300-2-5 Point of application: 400 mm from end of seal?
5 cycles per cable per test temperature
S,0, S,0,
5 min in each extreme position V V
Sealing test® conducted at —15 °C and +45 °C
Optical test® conducted at +23 °C + 3 °C
Impact 5 drops per test sample S0
IEC 61300-2-12 1,5 m drop height V ’

(method A)

Test conducted at +23 °C + 3 °C
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Test

Severity

Hardened
Connector

Closures

Impact
IEC 61300-2-12
(method B)

Impact tool: 1 kg mass steel ball

Drop height: 1 m

Impact locations: centre of closure at 0°, 90°, 180° and 270° around
longitudinal axis of enclosure

1 impact per location per test temperature

Sealing test conducted at —15° C £ 2° C and +45°C + 2 °C

Vibr

tion (QihllQni!"Q')

l:r'onlllnnr*\ll' 10 Hz

IEC $1300-2-1

Amplitude: 3 mm

Cables clamped at 500 mm from connector or closure
Number of cycles: 1 000 000 (about 28 h)

Test conducted at +23 °C + 3 °C

N

P

d

o3
®,

S,V

Vibrgtion (sinusoidal)
IEC $1300-2-1

Frequency range: 5 Hz to 500 Hz ,'\’
Number of sweeps per axis: 10 sweeps (5 — 500 — 5) Hz (b
Change of frequency: 1 octave/min /\03
Number of axes: 3 mutually perpendicular axes '\
Amplitude: 3,5 mm at frequencies below 9 Hz CO
Acceleration: 10 m/s2 at frequencies above 9 Hzc)

Test conducted at +23 °C + 3 °C ('\

oV

O,V

Shogk
IEC $1300-2-9

Wave form: Half sine O\
Duration: 11 ms Q

Acceleration: 150 m/s?

Axes: 3 mutually perpendicular axQ

Number of shocks: 3 shocks pe is and per direction of axis,
18 shocks in total $\

Test conducted at +23 °52<_\@°C

oV

O,V

Crush resistance
IEC $1300-2-10

Load: 1 000 N *ﬁ\

Application area: 2? (circular shape)

Location: centre of slosure/connector at 0° and 90° around
longitudinal axjs,of closure/connector

Duration: 1 per location per test temperature

Test ca@; ed at —15°C and +45°C

SAY

S,V

Chat
IEC
Test

1300-2-22
Nb

ge of temperature®

a3
Terr)pgséture range: —40 °C to +65 °C
ration at extreme temperatures: 4 h
%/min rate of change 12 cycles
()1 cycles

A

\J

i
Composite temperature.
humidity cyclic te
IEC $1300-2-2

Z/AD profile with exposure to cold and humidity cycles
Temperature range: —10 °C to +65 °C

Humidity: 93 % RH at the maximum temperature

3 h dwells at the temperature extremes

10 cycles

o,v

Dust](
IEC g0

Dust type: Talcum powder

Particle size: < /5 pm
Dust density: 2 kg/m?
Pressure: 2 kPa regulated underpressure inside protective housing

Duration: 8 h

oV
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32| 3
c o —
Test Severity L2 prd
55| 2
o o
Resistance to solvents Solvents:
and contaminating fluids
IEC 61300-2-34 - HClatpH2
- NaOH at pH 12
- Cable compound (petroleum jelly), ISO 1998-1:1998, 1.60.132
-____Automative diesel 0il ISO 1998-1:1998 120 131 and EN 590 | S.V® | S,V°
- 10 % Nonyl Phenol Ethoxylate solution (Igepal) (at 50 °C + \&
2°C) Q}z
Duration: Automotive diesel — 1 hour immersion, 24 hour drying h%
Others: 5 days, no drying (\Q\
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2) ,\'.V
IEC $1300-2-26 S
i Temperature: +35 °C 0_)’ S,ve P,V
Duration: 5 days /\Q.)
Watgr immersion Depth of water above highest point of closure: 1 m (6}1 equivalent
IEC $1300-2-23 water pressure of 10 kPa) C)
MetHod 2 Test conducted at +23 °C + 3 °C Q/ \Y \Y
Duration: 7 days AN\
No wetting agent (%\
2  Hor rigid cables with diameter & > 25 mm, the clamping dista may be increased to 1 000 mm.
b deparate test samples for sealing performance and optica\Qer ormance evaluation may be used.
¢ duitable material degradation and corrosion acce&@nce criteria shall be specified in the relgvant
performance standards.
4 dealing medium may be replaced for sealing te&{?

X
.\Q)
xO
O
o

-
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Table A.15 — Hardened optical connectors and closures — Category S —

Outdoor subterranean environment

38| ¢
c o =
Test Severity L 2
- 2
£9 | ©
Assembly and 5 disassembly/assembly cycles
disassembly of fibre R R
optic mechanical A_t least one "Change of temperature" cycle between each
splices, fibre ?safserpbl}l/asssm?l):C)(c!(in o sev SV
manfigement systems Seatirgtesteondueted-at—+23—26+3-C
and glosures A
IEC $1300-2-33 N/
Assgmbly and If applicable, move the fibre management system to gain access Q)\
disagsembly of fibre to the splice trays. Move the splice trays to gain access to splices '\
optiq mechanical and fibres. ()
splices, fibre ) ’
mpan hgement systems Rearrange splices and/or connectors. ,'\ N oV
and glosures Add splice trays/splice modules when applicable. QSb
IEC $1300-2-33 /\
Add fibre/cable. ~
Mating durability® 20 cycles
IEC $1300-2-2 ) C) o,V
Optical test conducted at +23 °C + 3 °C \Q/
Fibrg optic connector Load: 300 N (straight pull 0°) @)
proof test with static i . Q
load Load: 25 N (side pull 90°) Q
IEC $1300-2-50 Duration: 5 s \Q S0V
Tests conducted at +23 °C % 8(\
Sealing and optical perfoIp\‘f@]ce checked after test
Fibrg/cable retention® Load (N): 20 x cable di sr"kter (mm)
IEC $1300-2-4 Duration: 1 h per ca t test temperature
Sealing test cond at-15°C+2°Cand +45°C + 2 °C S,0,vV | S{OV
Optical test conducted at +23 °C + 3°C
20
Axial compression Axial Ioad'\{60 N on (rigid) strength member of cable
IEC $1300-2-11 Duratioé{\GO min per central strength member \/
Test ducted at +23°C £ 3°C
Cable bending® le with bending angle: +30° and —-30°
IEC $1300-2-37 ( int of application: 400 mm from end of seal®
C) 5 cycles per cable at test temperature
@' 5 min at each extreme position SV
Q~ Sealing test® conducted at =15 °C + 2 °C and +45 °C + 2 °C
§ Optical test? conducted at +23 °C + 3 °C
N\
Cable ihg® Cycle with bending angle: +90° and —90°
IEC b -2-37 Point of application: 400 mm from end of plug®
5 byb:cb MTIT bdb:c dt tcot tUIII}JUIdtUIU
. . S,0,V
5 min at each extreme position
Sealing test® conducted at =15 °C + 2 °C and +45 °C + 2 °C
Optical test? conducted at +23 °C + 3 °C
Torsion® Cycle with torque angle: +90° and —90°
IEC 61300-2-5 Point of application: 400 mm from end of seal®
5 cycles per cable at test temperature
S,0,v | S,0,v

5 min in each extreme position
Sealing test® conducted at —15 °C + 2 °C and +45 °C+ 2 °C

Optical test? conducted at +23 °C + 3 °C
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38| 8
[=1) =]
Test Severity g2 S
55| 8
Io o
Impact Impact tool: 1 kg mass steel ball
IEC 61300-2-12 Drop height: 2 m
(method B) Impact locations: centre of closure at 0°, 90°, 180° and 270° sV
around longitudinal axis of enclosure ’
Number of impacts: 1x per location per test temperature
Sealing test conducted at —15 °C £+ 2 °C and +45°C + 2 °C
Impact (free fall) 5 drops per test sample
IEC $1300-2-12 1,5 m drop height S,0,V
(method A) Test conducted at +23 °C + 3 °C A
g
Vibrgtion (sinusoidal) Frequency: 10 Hz Q‘
IEC $1300-2-1 _ >
Amplitude: 3 mm N
Cables clamped at 500 mm from connector or closure (153 S,V $V
Number of cycles: 1 000 000 (about 28 h) (b,'\ |
Test conducted at +23 °C + 3 °C /\Q.)
N
Vibrgtion (sinusoidal) Frequency range: 5 Hz to 500 Hz '\
IEC $1300-2-1 Number of sweeps per axis: 10 sweeps (5 — 500 ~.5)\Hz
Change of frequency: 1 octave/min C)
Number of axes: 3 mutually perpendicular axqg/ oV bV
Amplitude: 3,5 mm at frequencies below 9 ' '
Acceleration: 10 m/s? at frequencies a&v@ Hz
o o
Tests conducted at +23 °C + 3°C AQ
Shogk Wave form: Half sine \Y
| Duration: 11 milliseconds 0\
IEC $1300-2-9 Acceleration: 150 m/s? $\
Axes: 3 mutually perpendi @ar axes oV RV
Number of shocks: 3 sh per axis and per direction of axis, ' ’
18 shocks in total
Test conducted ali\% °C+3°C
Crush resistance Load: 1 000 %?
IEC $1300-2-10 Application aréa: 25 cm? (circular shape)
Location:&tre of closure at 0° and 90° around longitudinal axis
of clo SAY $,V
Durg : 10 min per location per test temperature
é&\ali‘ng test conducted at =15 °C +2 °C and +45 °C + 2 °C
Change of temperaturet)( emperature range: —30 °C to +60 °C
IEC $1300-2-22 Duration at extreme temperatures: 4 h sov | slov
@’ Temperature change rate: 1 °C/min T ’
Q~ 12 cycles
Composite @zrature Z/AD profile with exposure to cold and humidity cycles
humidity ﬁé C test Temperature range: =10 °C to +65 °C
IEC 31% -21 Humidity: 93 % RH at the maximum temperature o,V
\ 3 h dwells at the temperature extremes
fOTyTles
Resistance to solvents Solvents:
and contaminating fluids
IEC 61300-2-34 - HClatpH2
- NaOH at pH 12
- Cable compound (petroleum jelly), 1ISO1998-1:1998,
1.60.132
- Automotive diesel oil ISO 1998-1:1998, 1.20.131, and s,vd s,vd
EN 590

- 10 % nonylphenol ethoxylate solution (Igepal)
- (at 50 °C £ 2 °C)

Duration: Automotive diesel — 1 hour immersion, 24 hour drying at
RT

Others: 5 days, no drying
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38| ¢
[=1) -
Test Severity g2 ]
= = 2
£3 | ©
Dust (IP 6x) Dust type: talcum powder
IEC 60529 Particle size: < 75 um
Dust density: 2 kg/m3 o,V
Pressure: 2 kPa underpressure inside enclosure
8 h duration
Watgr immersion Depth of water above highest point of closure: 5 m (or an
IEC $1300-2-23 equivalent water pressure of 50 kPa)
MetHod 2 Test conducted at +23 °C + 3 °C V v
Duration: 7 days
No wetting agent
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2)
IEC $1300-2-26 d d
i Temperature: +35 °C SV Vv
Duration: 5 days

@  Hor rigid cables with diameter @ > 25 mm, the clamping distance may be inckeased to 1 000 mm.
Yeparate test samples for sealing performance and optical performance €valuation may be used.
¢ dealing medium may be replaced for sealing test.

Yuitable material degradation and corrosion acceptance critéria shall be specified in the relgvant
performance standards.
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A.3 Performance-reguirements criteria

Attenuation Attenuation Monitoring change-in-attenuation-and-inreturn
grade Random mated loss (multiple path)

IEC 61300-3-34 IEC 61300-3-3
Grade A Not defined yet Not defined yet

=025 OB TTTax o 75O SaTTpIES
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Table A.16 — Single mode connectors

Optical performance criteria for single mode connectors

Test Requirement
Attenuation of random Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm
mated connector grades
IEC 61300-3-34 for single- Grade A Not specified at this time
fibre connector and
IEC 61300-3-45 for multi- Grade B < 0,12 dB mean
fibre connector & ¢ < 0,25 dB max. for 2 97 % of the connections
Grade C < 0,25 dB mean
< 0,50 dB max. for 2 97 % of the connections
Grade D < 0,50 dB mean
< 1,0 dB max. for 2 97 % of the conngctions
Randlom mated return loss: Return loss Return loss at 1 310 nm, 1 550 nm@nd 1625 nm
| grades
IEC $1300-3-6 ©
Grade 1 > 60 dB (mated) and > 55 dB*(unmated)
Grade 2 > 4548
Grade 3 X,35'dB
Grade 4 > 26 dB
Actiye monitoring of Change in attenuation during test:

charges in attenuation and | 5<0 2 4B at 1310 nm and 1 550 nm and®< 0,3 at 1 625 nm for pigtails (1

in refturn loss (multiple connection)
path):
IEC $1300-3-3 b: ¢ 0<0,5dBat1310 nm, d<0.6dBat 1550 nmand d<0,8dB at1625nm
for patch cords (= 2 connections)
Change in attenuation @fter test:
8<0,2dB at 1310 nn, 1 550 nm and 1 625 nm for pigtails (1 connection)
5<0,4 dB at.1@3;/0 nm, 1 550 nm and 1 625 nm for patch cords
(= 2 connectighs)
The return-foss requirement of the specified return loss grade shall be met
duringJand after the test.
Transient loss: Chauge in attenuation during test:
IEC $1300-3-28 P» € 6 <0,5dB at 1 550 nm per connection

8 <1,0dB at 1 625 nm per connection
Change in attenuation after test:

8<0,2dB at 1550 nm and 1 625 nm per connection

a8 Fbr MT ferlle)based connectors with more than 12 fibres, the random mating attenuation method is unde
consjderation:

b Thedharge in attenuation refers to the +/- deviation from the original value of the transmitted power at tH
start|of\{He test.

[¢)

¢ Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.
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Table A.17 — Single mode field mountable connectors

Optical performance criteria for single mode FMC

Acceptance criteria

Requirement

Attenuation of random
mated connectors

IEC 61300-3-34 for single —
fibre connector @

Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm
grades

Performance criteria are under consideration.

Wavglength dependence of
attenpuation for connection
with:[2 field mountable
connectors

IEC $1300-3-7 for single-
fibrelconnector @

Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nim
grades

Performance criteria are under consideration.

Randlom mated return loss:

IEC $1300-3-6 2

Return loss Return loss at 1 310 nm»1 550 nm and 1625 nm
grades
Grade 1 > 60 dB (méted) and > 55 dB (unmated)
Grade 2 > 45 dB
Grade 3 > 35 dB
Grade 4 > 26 dB

Actiye monitoring of
changes in attenuation and
in refturn loss

IEC $1300-3-3 & P

Change in attenuation during test:

8<0,2dB at 1310 pmi@and 1 550 nm and & < 0,3 dB at 1 625 nm for pigtail
(1 connection)

8<0,5dBat1,3% nm,5<0,7dB at 1550 nmandd<1,0dB at1625nm
patch cords (£\2’connections)

Change.in attenuation after test:
8 £,0,2WB at 1 310 nm, 1 550 nm and 1 625 nm for pigtails (1 connection)

§ 90,4 dB at 1 310 nm, 1 550 nm and 1 625 nm for patch cords
(=2 connections)

The return loss requirement of the specified return loss grade shall be met
during and after the test.

Transient loss

IEC $1300-3-28 €20

Change in attenuation during test:
6 <0,5dB at 1 550 nm per connection
8 <1,0dB at 1 625 nm per connection

Change in attenuation after test:

S < ﬂ,') dB at 1 550 nm and 1 625 nm per connection

2 Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.

b The change in attenuation refers to the +/- deviation from the original value of the transmitted power at the

start of the test.
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Table A.18 — Multi mode connectors

Optical performance criteria for multi mode connectors

Test Requirement
Attenuation of random mated Attenuation Attenuation at 850 nm
connectors grades
IEC 61300-3-34 for single-fibre Grade A Not specified at this time
connector and IEC 61300-3-45
for multi-fibre connector Grade B | < 0,3 dB mean
(Note 1) < 0,6 dB max. for 2 97 % of the connections
Grade C < 0,5 dB mean
< 1,0 dB max. for 2 97 % of the connection§
Grade D Not specified at this moment
Randlom mated return loss: Return loss Return loss at 850 nm
s grades
IEC $1300-3-6 )
Grade 1 Not specified at this‘tipie
Grade 2 > 20 dB (mpated)

Actiye monitoring of changes | Change in attenuation at 850 nm: see relevant pérfefmance specification
in attenuation and in return ) .
loss The return loss requirement of the specified (gturn loss grade shall be mgt

during and after the test.
IEC $1300-3-3

(Notg 2)

Transient loss Change in attenuation at 850 nnj;
IEC $1300-3-28 5 < 0,5 dB per connection dursing test.
(Notg 2) 8 < 0,2 dB per connectioth\after test.

NOTE 1 For MT ferule based connectors with more than 12 fibres, the random mating attenuation method is
unddgr consideration.

NOTE 2 The change in attenuation refers to the «{- deviation from the original value of the transmitted power at
the dtart of the test.
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Table A.19 — Single mode mechanical splices

Optical performance criteria for single mode mechanical splices

Test Requirement
Attenuation for Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm
mechanical splices grades
IEC 61300-3-4 P Grade A Not specified at this time
Grade B < 0,12 dB mean
< 0,25 dB max. for 2 97 % of the connections
Grade C < 0,25 dB mean
< 0,50 dB max. for 2 97 % of the connections
Grade D < 0,50 dB mean

< 1,0 dB max. for 2 97 % of the connegctions

Return loss

IEC $1300-3-6 ©

Return loss

Return loss at 1 310 nm, 1 550 nm and * 625 nm

grades

Grade 1 > 60 dB (mated)
Grade 2 > 45 dB
Grade 3 >35dB
Grade 4 >)26 dB

Actiye monitoring

and feturn loss
IEC $1300-3-3 2 b

charnges in attenuation

Change in attenuation during and after test:

5§<0,2dBat1310 nm, 1550 nm and,1 625 nm

The return loss requirement of thesspecified return loss grade shall be met durihg
and after the test.

Transient loss:

IEC $1300-3-28 2: b

Change in attenuation during test:
3 < 0,5 dB per splice at™'550 nm
5 < 1,0 dB per splice at 1 625 nm

Change igLattenuation after test:

3 < 052dB per splice at 1 550 nm and 1 625 nm

start|of the test.
b

—

2 The change in attenuation refers to the +/- deviation from the original value of the transmitted power at th

psting at 1 625 nmyis\optional for enterprise applications but required for carrier applications.

[
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Table A.20 — Multi mode mechanical splices

Optical performance criteria for multi mode mechanical splices

splices

Test Requirement
Attenuation of mechanical Attenuation Attenuation at 850 nm
grades
IEC 61300-3-4 Grade A | Not specified at this time
Grade B < 0,3 dB mean
< 0,6 dB max. for 2 97 % of the connections
Grade C < 0,5 dB mean
< 1.0 dB max. for 2 97 % of the connection§
Grade D Not specified at this moment
Randlom mated return loss: Return loss Return loss at 850 nm
s grades
IEC $1300-3-6 )
Grade 1 Not specified at this‘tipie
Grade 2 > 20 dB (mpated)

Actiye monitoring of changes
in atfenuation and return loss

IEC $1300-3-3
(Notg 1)

Change in attenuation at 850 nm: see relevant pérfermance specification

The return loss requirement of the specified (gtufn loss grade shall be mgt

during and after the test.

Transient loss
IEC $1300-3-28
(Notg 1)

Change in attenuation at 850 nm:
5 < 0,5 dB per splice during test,
8 < 0,2 dB per splice after test.

NOTE 1 The change in attenuation refers to the +/- devi@ation from the original value of the transmitted power at

the dtart of the test.

Table A.21 — Singlé¢’mode fusion splice protectors

Optical performance_requirements for single mode fusion splice protectors

Acceptance criteria

Requirement

Actiye monitoring of changes in
atterjuation and return loss

IEC $1300-3-3 2 b

Change in attenuation for 5 splice protectors:
8<0,2dB at 1310 nm, 1 550 nm and 1 625 nm during test.
8<0,1dBat1310 nm, 1 550 nm and 1 625 nm after test.

2 The change i attenuation refers to the +/- deviation from the original value of the transmitted power at th

start|of the test.

b Testing=at1 625 nm is optional for enterprise applications but required for carrier applications.

[¢)
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Table A.22 — Passive optical components

e T =35dB RL > 35 dB during and after test
Grade R >40dB RL =40 dB during-and after test
Grade U >50dB RL =50 dB during-and after test
CrageL >60-dB RL =60 dB during-and after test
a | Multi ‘ o } ion.
b. Other-optical-parameters-e-g—isolation—directivity, PBL,—-need-to-be-considered-Refer-to-therelgvant

performance standard.
€ Specific-optical-values shall-be specified-in-the performance standard for each-type of passive optital
Optical performance criteria for single mode passive optical components ?
Test Requirement

Atterquation: Refer to the relevant perforimance standard °

IEC $1300-3-4
IEC $1300-3-7
IEC $1300-3-29

Retufn loss: Retuxn Toss Return loss
| Grades
IEC $1300-3-6
Grade T >35dB
Grade R > 40 dB
Grade U > 50 dB
Grade V > 60 dB

Actile monitoring of-Ghanges in | Change in attenuation: refer to the relevant performance standard ¢ ¢

atterjuation and fetufn loss

IEC $1300-3-8

during and after the test.

The return loss requirement of the specified return loss grade shall be m4

2 Multifpode performance criteria are under consideration.

b Ofher optical parameters, for example isolation, directivity, polarization dependent loss and wavelengths for

measurements, can be found in the relevant performance standard.

Cc

start of the test.

d
optical component and the environment required.

The change in attenuation refers to the +/- deviation from the original value of the transmitted power at the

Specific optical values shall be specified in the relevant performance standard for each type of passive
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Table A.23 — Fibre management systems

Optical performance requirements for single mo@ f@re management systems

Test

N
()lequirement

Acti
atten

IEC

e monitoring of change in
uation and return loss

51300-3-3 & P

Change in attenuation du@“c}test:
§<0,2dBat1310n xsind 1 550 nm per incoming fibre
8<0,5dB at1 6®m per incoming fibre

R,
Change irx&\tenuation after test:

For ci?@t with splices only:
8\\ v1dB at 1310 nm, 1 550 nm and 1 625 nm per incoming fibre
<\_Por circuit containing an optical connector set and splices:

§<0,2dB at 1310 nm, 1 550 nm and 1 625 nm per incoming fibre

Tran
IEC

Bient loss U
51300-3-28 & b®0
OQ‘

Change in attenuation during test:
3 <0,5dB at 1 550 nm per life circuit
3 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

Eor circuitwith cnlicgs anly-
L 7=

8 <0,1dB at 1550 nmand 1 625 nm per optical circuit

For circuit containing an optical connector set and splices:

8 <0,2dB at 1550 nm and 1 625 nm per optical circuit

a

IEC 61753-1:2018 RLV © IEC 2018

The change in attenuation refers to the +/- deviation from the original value of the transmitted power at the
start of the test.

b Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.
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Table A.24 — Category C — Wall outlets and boxes

Performance requirements for single mode category C — Wall outlets and boxes

Test

Requirement

Optical performance criteria

Active monitoring of changes in

attenuation and return loss

IEC 61300-3-3 &P

Change in attenuation during test:
5<0,2dB at 1310 nm and 1 550 nm per incoming fibre
5 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:

§<0,1dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set and splices;

§<0,2dBat1310 nm, 1550 nm and 1 625 nm per inceming fibre

Tran

IEC

Bient loss

51300-3-28 2 P

Change in attenuation during test:
4 <0,5dB at 1 550 nm per life circuit
3 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

8 <0,1dB at 1550 nm and€/625 nm per optical circuit
For circuit containing an eptical connector set and splices:

8 <0,2dB at 1550 nm and 1 625 nm per optical circuit

Seal

'ng performance criteria

Degrlees of protection provided

by e
IEC

closures

50529

Category C Wall outlets and boxes shall meet at minimum IP 30 after the
tests.

(IP 30" After installation protected against ingress of objects with size la
thami2,5 mm. No protection against water)

rger

a T
start

boT

of the test.

he change in attenuation reférs,to0 the +/- deviation from the original value of the transmitted power at th

psting at 1 625 nm is_optional for enterprise applications but required for carrier applications.

[
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Table A.25 — Category C — Optical distribution frame modules (OFDM)

Performance requirements for category C single mode ODFM

Test Requirement

Optical performance criteria

Active monitoring of changes in | Change in attenuation during test:
attenuation and return loss

. 5<0,2dB at1310 nm and 1 550 nm per incoming fibre
IEC 61300-3-3 &

8 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:

8<0,1dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set and splices;

8§<0,2dBat1310 nm, 1550 nm and 1 625 nm per inceming fibre

Tranpient loss Change in attenuation during test:
IEC $1300-3-28 @b 4 <0,5dB at 1 550 nm per life circuit
3 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

8 <0,1dB at 1550 nm and€/625 nm per optical circuit
For circuit containing an eptical connector set and splices:

§<0,2dB at 1550 nm and 1 625 nm per optical circuit

[

2 The change in attenuation refers to the +/- deviation from the original value of the transmitted power at th
start|of the test.

b

—

psting at 1 625 nm is optional for enterpriseé applications but required for carrier applications.
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Table A.26 — Category A, single mode boxes, street cabinets

and free breathing closures

Performance requirements for category A, single mode boxes, street cabinets and free breathing

closures

Test

Requirement

Optical performance criteria

Active monitoring of changes in
attenuation and return loss

IEC 61300-3-3 & P

Change in attenuation during test:
5<0,2dB at 1310 nm and 1 550 nm per incoming fibre

3 <05dBat1625 nm perincoming fibre

Change in attenuation after test:

For circuit with splices only:

§<0,1dB at1310 nm, 1 550 nm and 1 625 nm per inconiing-fibre
For circuit containing an optical connector set and splices:

8<0,2dB at 1310 nm, 1 550 nm and 1 625 nm périificoming fibre

Tranpient loss

IEC $1300-3-28 @ P

Change in attenuation during test:
35 <0,5dB at 1 550 nm per life circuit
3 <1,0dB at 1 625 nm per life circuif

Change in attenuation after teSt®

For circuit with splices only:

8 <0,1dB at 1550 nnixand 1 625 nm per optical circuit
For circuit containing~an optical connector set and splices:

8 <0,2 dB at 14850 nm and 1 625 nm per optical circuit

Seal'ng performance criteria

Degrlees of protection provided
by epclosures

IEC $0529

The IEC.60529 IP 54 sealing criterion is used for boxes, street cabinets a

free_breathing closures.

Category A boxes, street cabinets and free breathing enclosures shall mg

minimum IP 54 after the tests.

IP 54 means that after installation the product is protected against ingres

dust and water sprayed from all possible directions.

nd

et at

of

2 The change in-attenuation refers to the +/- deviation from the original value of the transmitted power at th

start|of the test-

b Testing at=h625 nm is optional for enterprise applications but required for carrier applications.

[
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Table A.27 — Category C, A, G and S single mode sealed closures

Performance requirements for single mode sealed closures

Test Requirement

Optical performance criteria

Active monitoring of changes in | Change in attenuation during test:
attenuation and return loss

. 5<0,2dB at 1310 nm and 1 550 nm per incoming fibre
IEC 61300-3-3 &

5 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:

§<0,1dB at 1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set:

§<0,2dBat1310 nm, 1550 nm and 1 625 nm per inceming fibre

Tranpient loss Change in attenuation during test:
IEC $1300-3-28 @b 4 <0,5dB at 1 550 nm per life circuit
3 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

8 <0,1dB at 1550 nm and€/625 nm per optical circuit
For circuit containing an eptical connector set:

8 <0,2dB at 1550 nm and 1 625 nm per optical circuit

Sealjng performance criteria

Seal|ng for pressurized This sealing ehiterion is mentioned for sealed closures that are able to hold a
closyres of fibre optic devices test over pressure of 20 kPa (categories C, A and G) or 40 kPa (category|S).

IEC $1300-2-38 )
Method X shall be used after completion of the test.

Mgthod B is used for all mechanical tests at the specified test temperatur
After the test, the internal test pressure shall not be reduced by more

than 2 kPa (measured at the same atmospheric conditions as at the start of
the test).

w

[¢)

@ The change in attenudtion refers to the +/- deviation from the original value of the transmitted power at th
start|of the test.

b Testing at 1 6253 is optional for enterprise applications but required for carrier applications.
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Table A.28 — Category A, G and S single mode hardened fibre optic connectors

Performance requirements for single mode hardened fibre optic connectors ?

Test

Requirement

Optical performance criteria

Attenuation of random mated

Attenuation

Attenuation at 1 310 nm, 1 550 nm and 1 625 nm

connectors grades
IEC 61300-3-34 for single — Grade A: Not specified at this time
fibre connector and IEC 61300-
3-45 for multi-fibre connector Grade B: < 0,12 dB mean
a ¢ < 0.25 dB max, for > 97 % of the connections
Grade C: < 0,25 dB mean
< 0,50 dB max. for 2 97 % of the connections
Grade D: < 0,50 dB mean
< 1,0 dB max. for 2 97 % of the connectiops.
Retufn loss of random mated Return Loss Return loss at 1 310 nm, 1 550 nm and+1 625 nm
connectors | grades
IEC $1300-3-6 © Grade 1: > 60 dB (mated) and > 55 dB (4hmated)
Grade 2: > 45 dB
Grade 3: > 35 dB
Grade 4: > 26 dB
Actiye monitoring of changes in | Change in attenuation during 4€st:
atterjuation and return loss )
5<0,2dB at 1310 nm and K550 nm per connection
IEC $1300-3-3 b © .
5 < 0,5 dB at 1 625 nnikper connection
Change in attepuation after test:
6<0,2dB af<%4 310 nm, 1 550 and 1 625 nm per connection
Changg(in return loss:
The\return loss for the specified grade shall be met during and after the t¢sts
Tranpient loss Ghange in attenuation during test:
IEC $1300-3-28 b ¢ 8 <0,5dB at 1 550 nm per connection
5 <1,0dB at 1 625 nm per connection
Change in attenuation after test:
8 <0,2dB at 1550 nm and 1 625 nm per connection
Sealjng,performance criteria
Seal|ng\fér pressurised This sealing criterion is for hardened connectors that are used on sealed
closures closures that are capable to hold a test over pressure of 20 kPa (categories A

IEC 61300-2-38

the test).

and G) or 40 kPa (category S).
Method A shall be used after all tests.

Method B is used for all mechanical tests at the specified test temperature.
After the test, the internal test pressure shall not be reduced by more
than 2 kPa (measured at the same atmospheric conditions as at the start of
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Performance requirements for single mode hardened fibre optic connectors 2

Test Requirement
Degrees of protection provided This sealing criterion is for hardened connectors of Category A used on boxes
by enclosures or street cabinets (free breathing enclosures). They shall meet at minimum
IEC 60529 IP 65 and IP 67 after the tests.

IP 65/IP 67 means that after installation the hardened connector is completely
protected against ingress of dust, protected against jets of water from all
directions and that temporary immersion in water up to 1 m depth is allowed.

NOTE 1 For MT ferule based connectors with more than 12 fibres, the random mating attenuation method is
under consideration.

2@ Multimode performance criteria are under consideration.

[]

b The change in attenuation refers to the +/- deviation from the original value of the transmitted power‘at tH
start|of the test.

¢ Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.
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Annex B
(irformative normative)

Performance standard numbering

The numbering of performance standards shall take the form IEC 61753-xxx-y where-the-first
XXX defmes the component type The th|rd X is used to—deﬂne—the—mte#eenneettens—er—ﬂb#e

attenuateps———952—} Categorlze the varlants of the component (eg plgtalled velsion,
wavdlength ranges or other). And y defines the environmental category.

The pumbering scheme for fibre optic interconnecting devices and passive compoenents
follows:

xx = 02x Connectors y = 2 Category-C

xx = 03x Branching devices y = 3 Categary’d OP

xx = 04x Filters y = 4 Cafegory |

xx = 05x Passive optical power control y = & Category E
devices y & 6 Category OP+
poc=-05+-Atienuatorsplug-siyle y = 7 Category A
dex = 052 2 atailed

y = 8 Category G
xx = 06x Isolators

y = 9 Category S
xx = 07x Switches
xx = 08x WDM
xx = 09x Circulators
xx = 10x Fibre management systems
xx = 11x Closures
xx = 12x Simplex and duplex cords
xx = 13x Fibre splice
xx = 14x Dispergign‘compensator
xx = 32x Connegtors
xx = 33x Branching devices
xx = 34x_Filters

xx, (=)35x Passive optical power control
(Iievices

,lis as

xxx = 36x Isolators

xxx = 37x Switches

xxx = 38x WDM

xxx = 39x Circulators

xxx = 40x Fibre management systems
xxx = 41x Closures

xxx = 42x Patch cords

xxx = 43x Mechanical fibre splice

xxx = 44x Dispersion compensator
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Examples:

e |EC 61753-031-3 refers to a performance standard written for fibre optic branching
devices which are designed to operate in an outdoor but protected environment.

e |EC 61753-021-2 refers to a performance standard written for connectors terminated onto
s[ngle mode fibre which are designed to operate in an indoor controlied envwonme%
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS - PERFORMANCE STANDARD -

Part 1: General and guidance

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardizatieh_eemprising
national electrotechnical committees (IEC National Committees). The object of IEC_is“to prpmote
rnational co-operation on all questions concerning standardization in the electrical and elgctronic fielfls. To
end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘reférred to as| "IEC
Pdblication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee intefested
in|the subject dealt with may participate in this preparatory work. Internationaly.governmental and non-
ernmental organizations liaising with the IEC also participate in this preparatiens”IEC collaborates dlosely
with the International Organization for Standardization (ISO) in accordance, with” conditions determinfed by

2) THhe formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional
copsensus of opinion on the relevant subjects since each technical <committee has representation fr¢m all

3) IEf Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are madée to ensure that the technical content ¢f IEC
Pyblications is accurate, IEC cannot be held responsible~fer/the way in which they are used or fqr any

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publidations

befween any IEC Publication and the corresponding.national or regional publication shall be clearly indicqted in
latter.

itself does not provide any attestation of ¢onformity. Independent certification bodies provide confprmity
essment services and, in some areas, \access to IEC marks of conformity. IEC is not responsible for any
sefvices carried out by independent certification bodies.

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

7) N( liability shall attach to IEC orits’ directors, employees, servants or agents including individual experfs and
me¢mbers of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Pdblications.

8) Atfention is drawn to_the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for_the*correct application of this publication.

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

Interpational Standard IEC 61753-1 has been prepared by subcommittee 86B: Fibre |optic
inter¢onnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2007. It constitutes a
technical revision.

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

a) definitions updated with new products: wall outlets, wall or pole mounted boxes, splices,
ODF modules, street cabinets, hardened connectors and field mountable connectors;

b) categories U and O are replaced by categories OP and OP+. No mandatory sequence in
category OP+. Category OP+ contains the tests from category OP with the addition of only
4 other tests;

c) addition of Category | (Industrial);
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d) temperature ranges added (with the HD suffix to the categories C, OP, OP+ and 1) in case
passive optical components are placed in a housing together with active electronics (HD
stands for “heat dissipation”);

e) the height of category A changed from 3 m to ground level (0 m);

f) the lower level height of category G environment changed from ground level (0 m) to -1 m
below ground level. Upper level remains at 3 m above ground level,

g) addition of performance tests, test severities and performance criteria for new products:
Wall outlet, wall or pole mounted boxes, mechanical splices, fusion splice protectors, ODF
modules, street cabinets, field mountable connectors and hardened optical connectors;

" H HH " . . I |S
r¢duced to 200 cycles for connectors with cylindrical ferrules and 50 cycles for connefctors
wlith rectangular ferrules;

i) tgst severity of "Change of temperature” test for connectors and passive optical
cpmponents in category | is reduced from 20 cycles to 12 cycles (harmonized| with
cpnnectors and components from other categories);

j) tast severity of "Flexing of strain relief" test for connectors in categories'C, OP and OP+ is
r¢éduced to 50 cycles;

k) tgst severities of "Assembly and disassembly of fibre optic ‘'mechanical splices, [fibre
management systems and closures" test for all enclosures is-reduced to 5 cycles;

=
—
o}

st severities of "Change of temperature” test for all profective housings in categorig¢s C,
A, G and S is reduced from 20 cycles to 12 cycles tharmonized with connectors and
bmponents);

= O

gst severities of "Resistance to solvents and econtaminating fluids" test for closurgs in
btegories G and S changed — kerosene is removed, diesel oil exposure reduced tp 1 h
immersion and 24 h drying at room temperature;

m)

O

baling performance criteria of sealed clésures for categories G and A are reduced to

n) s
2P kPa overpressure.

o) the change in attenuation criterion_for connectors has changed from peak-to-peak ipto a
- deviation from the original value of the transmitted power at the start of the test
(harmonized with the changeLin attenuation criterion for components, splices| and
protective housings).

The {ext of this InternationalkStandard is based on the following documents:

FDIS Report on voting
86B/4131/FDIS 86B/4137/RVD

Full inforpiation on the voting for the approval of this International Standard can be foupd in
the report-on voting indicated in the above table.

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

A list of all parts in the IEC 61753 series, published under the general title Fibre optic
interconnecting devices and passive components — Performance standard, can be found on the
IEC website.


https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

-6 - IEC 61753-1:2018 © IEC 2018

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPIORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the{ corfrect
understanding of its contents. Users should therefore print this document using a
colour printer.

The gontents of the corrigendum of May 2019 have been included in this copy.
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INTRODUCTION

The IEC 61753 series is dealing with performance standards for all passive fibre optic
products, including connectors, passive optical components, fibore management systems and
various protective housings. The standard is published in multiple parts. This part, Part 1,
covers general information on performance standards. Subsequent parts are known as
performance standards and are numbered according to the classification defined in Annex B.
These standards contain the minimum test and measurement severities which are common to
all passive fibre optic products, for a particular service environment or performance category,
and the test and measurement severities which are considered specific to that particular
product in that environment.

Perfgrmance Standards define the requirements for standard optical performance under

of sp

with
refer

clearly stated conditions, severities and pass/fail criteria. The series of tests, comn
fed to as an operating service environment or performance category, ds.intended

run gn a ‘one-off’ basis to prove the product’s ability to satisfy the requirements of a sp

appli

This

cation, market sector or user group.

perfgrmance category and which have been standardised for international use. A produc
has lbeen shown to meet all the requirements of a performante-standard can be declare
comgplying with that performance standard.

Prod

Licts having the same classification from one mranufacturer that satisfy a perform

standard, will operate within the boundaries set by the*performance standard. Intermates

or in

erchangeability of products from different stippliers (having the same classification

confgrming to the same performance standard)*can only be guaranteed when these pro

also

conn

meet the interface standards. Only i this condition will an equivalent lev

perfgrmance be provided when they are used together (for example, in the case of o
ectors).
brmance to a performance standard is not a guarantee of lifetime assured perform

Conf
orre
seve
prog
assu

iability. Reliability testing is/the subject of a separate test schedule, where the tests
rities selected are trulysrepresentative of the requirements of this reliability
amme. Consistency of manufacture will be maintained using a recognised q
fance programme whilst the reliability of product will be evaluated using the proceq

recommended in IEC 62005 (all parts).

Test$ and measurements are selected from IEC 61300 (all parts). Where this is not pos

the r

pquired test-method is attached as an annex to the performance standard.

A set

ecified conditions. Each standard contains a series or a set of tests and measurenpents

nonly
o be
bcific

document define those sets of tests which form each operating service environmgnt or

that
d as

ance
bility

and
jucts
Bl of
ptical

ance
and
test
Lality
ures

Sible,
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FIBRE OPTIC INTERCONNECTING DEVICES AND
PASSIVE COMPONENTS - PERFORMANCE STANDARD -

Part 1: General and guidance

1 Scope

2018

This
pass

This
gene
prod

part of IEC 61753 provides guidance for the drafting of performance standards\for all

ve fibre optic products.

document defines the tests and severities which form the performancehcategori
ral operating service environments and identifies those tests which are-censidered
ict specific. Test and severity details are given in Annex A.

2 Normative references

The

following documents are referred to in the text in such/a“way that some or all of

contgnt constitutes requirements of this document. For dated references, only the e

cited
any a

applies. For undated references, the latest edition of(the referenced document (incl
mendments) applies.

IEC $0529, Degrees of protection provided by enclosures (IP Code)

IEC
test

1300 (all parts), Fibre optic interconnecting devices and passive components —
nd measurement procedures

s or
o be

their

]:ition
ding

Basic

IEC $1300-2-1, Fibre optic interconnécting devices and passive components — Basic tes| and

meas

urement procedures — Part 251 Tests — Vibration (sinusoidal)

IEC 61300-2-2, Fibre optic interconnecting devices and passive components — Basic tesf and

meas

urement procedures = Part 2-2: Tests — Mating durability

IEC $1300-2-4, Fibre optic interconnecting devices and passive components — Basic tesf and

measg

urement procedures — Part 2-4: Tests — Fibre/cable retention

IEC $1300-2%5) Fibre optic interconnecting devices and passive components — Basic tes} and
urement procedures — Part 2-5: Tests — Torsion

meag

IEC 61300-2-7, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-7: Tests — Bending moment

IEC 61300-2-9, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-9: Tests — Shock

IEC 61300-2-10, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-10: Tests — Crush resistance

IEC 61300-2-11, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-11: Tests — Axial compression
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IEC 61300-2-12, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-12: Tests — Impact

IEC 61300-2-17, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-17: Tests — Cold

IEC 61300-2-18, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-18: Tests — Dry heat — High temperature endurance

IEC 61300-2-19, Fibre optic interconnecting devices and passive components — Basic test

and easurement nrocedires Part 2.10- Tosts Damn hoat (steady stata)
H o L c { £ S Y—StaHe/

IEC 61300-2-21, Fibre optic interconnecting devices and passive components —(Basid test
and measurement procedures — Part 2-21: Tests — Composite temperature/hamidity ¢yclic
test

IEC $1300-2-22, Fibre optic interconnecting devices and passive components — Basid test
and easurement procedures — Part 2-22: Tests — Change of temperature

IEC $1300-2-23, Fibre optic interconnecting devices and passivé)components — Basid test
and measurement procedures — Part 2-23: Tests — Sealing for)non-pressurized closurgs of
fibre [optic devices

IEC 61300-2-26, Fibre optic interconnecting devices,and passive components — Basid test
and measurement procedures — Part 2-26: Tests — Salt/mist

IEC $1300-2-27, Fibre optic interconnecting devices and passive components — Basid test
and measurement procedures — Part 2-27: Te8ts — Dust — Laminar flow

IEC $1300-2-28, Fibre optic interconnecting devices and passive components — Basid test
and measurement procedures — Part 2:28: Tests — Corrosive atmosphere (sulphur dioxid¢)

IEC 61300-2-33, Fibre optic interconnecting devices and passive components — Basid test
and measurement procedures > Part 2-33: Tests — Assembly and disassembly of fibre |optic
mechanical splices, fibre management systems and closures

IEC $1300-2-34, Fibre_optic interconnecting devices and passive components — Basid test
and measurement_procedures — Part 2-34: Tests — Resistance to solvents and contamlining
fluidg of intercordnéecting components and closures

IEC $1300=2-35, Fibre optic interconnecting devices and passive components — Basid test
and measurement procedures — Part 2-35: Tests — Cable nutation

IEC 61300-2-37, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-37: Tests — Cable bending for fibre optic closures

IEC 61300-2-38, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-38: Tests — Sealing for pressurized fibre optic closures

IEC 61300-2-42, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-42: Tests — Static side load for strain relief

IEC 61300-2-44, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-44: Tests — Flexing of the strain relief of fibre optic
devices
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IEC 61300-2-45, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-45: Tests — Durability test by water immersion

IEC 61300-2-46, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-46: Tests — Damp heat, cyclic

IEC 61300-2-50, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-50: Tests — Fibre optic connector proof test with static
load — Singlemode and multimode

changes in attenuation and return loss

IEC 61300-3-4, Fibre optic interconnecting devices and passive components —~ Basic tesf and
meagurement procedures — Part 3-4: Examinations and measurements — Atténuation

IEC $1300-3-6, Fibre optic interconnecting devices and passive components — Basic tes} and
meagurement procedures — Part 3-6: Examinations and measuremefits = Return loss

IEC 61300-3-7, Fibre optic interconnecting devices and passivé.components — Basic tesf and
meagurement procedures — Part 3-7: Examinations and.Smeasurements — Wavelgngth
dependence of attenuation and return loss of single mode eomponents

IEC $1300-3-28, Fibre optic interconnecting devices~and passive components — Basid test
and measurement procedures — Part 3-28: Examinations and measurements — Transient [oss

IEC $1300-3-29, Fibre optic interconnecting.'devices and passive components — Basid test
and |measurement procedures — Part 3-:29: Examinations and measurements — Spectral

IEC $1300-3-34, Fibre optic intercohnecting devices and passive components — Basid test
and measurement procedures —\Part 3-34: Examinations and measurements — Attenuatipn of
randpm mated connectors

IEC $1300-3-45, Fibre .optic interconnecting devices and passive components — Basid test
and measurement procedures — Part 3-45: Examinations and measurements — Attenuatipn of
random mated multi-fibre connectors

IEC Guide 109;XEnvironmental aspects — Inclusion in electrotechnical product standards

ISO 1998-1:1998, Petroleum industry — Terminology — Part 1: Raw materials and product$

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

e |EC Electropedia: available at http://www.electropedia.org/
e ISO Online browsing platform: available at http://www.iso.org/obp

NOTE Terms and definitions for various components can be found in IEC TS 62538 and in the relevant IEC 61753
series performance standards.
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3.1
adaptor
component that permits mating between a connector and another optical component

Note 1 to entry: Another optical component is a connector plug, an active device, a passive optical component.

3.2
box
free breathing housing that is permanently fixed to a wall or pole

Note 1 to entry: A box is not specifically designed to allow cable movement (e.g. torsion, bending) at the cable
ports gurirg-eperations

3.3
connector
component normally attached to a cable or piece of apparatus for the purposetof proViding
inter¢onnection and disconnection of fibre optic cables

3.4
fibref management system
FMS
systgm to control, protect and store splices, connectors, passive optical componenty and
fibres from incoming to outgoing cables

Note | to entry: Splice trays or organiser trays are parts of a fibre management system.

3.5
fibre| splice
permanent or separable joint between opticak fibres achieved by either fusion splicing or
mechanical splicing

3.6
fieldjmountable connector
FMC
conngector which is mounted directly-onto fibre or fibre cable in the field

3.7
free preathing closure
protgctive housing that.allows a free exchange of air with the environment

Note | to entry: A free-breathing closure may look like a sealed closure, but it is not designed to hold a vprying
overpfessure or underpressure caused by temperature changes or atmospheric pressure changes. Free brepthing
closures are usediin aerial environments for the interconnection of cables.

Note 2 to entry: Limited water ingress and/or limited dust ingress is possible. Free breathing closures afe not
intendedAfor-dse in areas that are subject to flooding or water immersion.

3.8
hardened fibre optic connector
water and dust tight connector

Note 1 to entry: A hardened fibre optic connector is typically used as connection in outside plant.

3.9

MICE

classification system that describes the environment conditions that are local to a channel
based upon the following factors:

— mechanical (M),

— ingress (I),

— climatic and chemical (C),
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— electromagnetic (E)

Note 1 to entry: The term MICE is referenced in the generic cabling standards produced by ISO/IEC JTC1 SC25
and relates to the classification of the environment local to the cabling channel.

There are four primary environmental criteria used to classify an environment:

— the M element, defining the mechanical characteristics of the environment;

— the | element, defining the ingress protection characteristics of the environment;

— the C element, defining the climatic and chemical characteristics of the environment;

— the E element, defining the electromagnetic characteristics of the environment.

Each of the four primary environmental criteria is further divided inta specific parameters and levels for those

parameters. The MICE classification for a given location is therefore defined as MalbCcEd where a, b, c and d are
the indlividual sub-classifications (levels) for the M, I, C and E criteria respectively.

The duffices for the four primary environmental criteria are either 1, 2 or 3. For example, the most Benign
envirgnment is described as M1I1C1E1 whereas the most harsh environment would be defined asM\313C3E3.

Note 2 to entry: The E element is considered not relevant to passive optical components.

[SOURCE: ISO/IEC 24702:2006, 3.1.11, modified — The notes have beenjadded.]

3.10
optigal distribution frame module
ODF|module

ODFM
housjng which is mountable in a supporting structure

Note {1 to entry: An ODFM contains a fibre management systefm and can provide rearrangeable interconngctions
betwegn the incoming to the outgoing cables.

Note 2 to entry: The supporting structure that houses the) ODFM is often called an equipment rack.

3.1
operpting service environment
typical service environment or operating location simulated by a performance category

3.12
performance category
series of tests and measurements with clearly stated conditions and severities, which are
chosgen to simulate a particular operating service environment

3.13
performance standard
standard which'is designed to verify that a product is capable of meeting the requirements of
a pafticular-service environment

Note 1 to.eéntry: A performance standard contains a combination of those tests, together with their severitigs and
pass-fail criteria, which are applied to all passive fibre optic products for a particular performance category,
together with those which are considered specific to that particular product in that environment.

3.14
performance standard test report
report to be produced on completion of testing to a performance standard

3.15
product specific tests
tests which are considered to be specific to a particular product category or type

Note 1 to entry: Where there is a specific IP requirement for a product, this is the subject of a separate test and is
included in the relevant product performance standard.

Note 2 to entry: Where there is a specific requirement for a product, this is the subject of a separate test and is
included in the relevant product performance standard.
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protective housing
indoor and outdoor housing utilised for the storage, distribution or protection of one or more

cable joints or any passive or active telecom equipment

Note 1 to entry:

Examples of protective housings: wall boxes, cabinets, cases, optical distribution frame sub racks,

closures or pedestals as shown in Figure 1. A closure can be either a "sealed closure" or a "free breathing closure".

Note 2 to entry: The protective housing contains a fibore management system.

Air and water tight

Sealed closures

3.17

wate
caus

Note
ed operating temperature range.
to entry: _Although often referred to as hermetic sealed closures, humidity can enter the inner clos

specif

Note J
diffusipn.

Note

H""\-\.
i
Free breathing
e r’f
Free breathing s ! i1
closures .l_r"-r { | \
;r,.'" I|II ll"!
s i
| | ODFM

Wall outlets
Boxes

Figure 1 — Relationship between various protective housing types

sealed closure
rtight and dust-tight housing that can hold a varying overpressure or underpres
bd by temperature changes or atmospheric pressure changes

to entry: There is(nojexchange of air with the outside environment when exposed to temperatures o\

to entry: Sealed boxes or sealed wall outlets shall be treated as sealed closures.

Complete inner filled housings are also considered to be sealed closures.

IEC

bsure

er the

ire by

Note 4 te 'entry:

3.18

ground

Note 1 to entry:

movement (e.g. torsion, bending) during operation.

3.19

Note 1 to entry: The wall outlet provides the interface to work area cabling.

street cabinet
free outdoor breathing above ground-installed housing that is permanently attached to the

A street cabinet is permanently fixed to the ground and is not specifically designed to allow cable

wall outlet
free breathing housing with fixed connecting devices where the horizontal cable terminates
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4 Abbreviations

FMC field mountable connector
FMS fibre management system
ODFM optical distribution frame module

5 Preparation of a performance standard

5.1

Performance standard title

2018

The

K
— th

|
—

n

5.2

The
shall
shall

The
used

The
meth

test methods may be defined. If an undefined test method is used, the test method and d

to be

Perfq
parti

5.3

The
meas
perfd
optio|

5.4

performance standard title shall be clear. This information shall include
e product description,
e appropriate performance category, and
andards.
Tests

ests to be carried out on the product in order for it to meet-the performance star

be allowed.

ny other variant or differentiation information to distinguish it from other performance

dard

be clearly defined, including those which are product specific. No ambiguity or options

selected tests combined with the severities/durations, groupings/sequencing, me¢thod

and pass/fail criteria shall be indicative of a defined operating service environment.

est method to be used shall be clearly defined for each test. Wherever possible, thg test

od shall be selected from the IEC 61300<(all parts), but where this is not possible

specified shall be included in the appropriate annex of the performance standard.

Cular connector or component.

Details

details to be considered (severities and durations) shall be given for all tests

hs are allowed.

Requirements

bther
ptails

rmance standards may call up‘additional tests that may be needed to fully characterjise a

and

urements defined in a performance standard. They shall be directly related t¢ the
rmance requirements defined by the operating service environment. No ambiguity or

The

herformance rnqnirnmnnfe that shall be satisfied in order for the prnr‘lnr\f to r\nmpl;

with

the

performance standard shall be specified for each test and/or measurement

ambiguities are allowed.

5.5

Sample size

. No

The sample size for each test shall be defined in the appropriate annex of the performance
standard. No deviations are allowed.

5.6

Sample definition

The sample to be tested shall be defined in the relevant performance standard.
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Groupings/sequences

In general, no sequencing is required and each test is intended to be performed individually.
When applicable, test groups and test sequences can be required by the user, user group or

man

5.8

ufacturer.

Pass/fail criteria

Where required by the performance category, the pass/fail criteria shall be unambiguously
stated for each test within the performance standard. No deviation or exceptions are allowed.

5.9

Reference product definition

Where a performance standard requires the use of a reference product or componént

refer

stan

dard.

5.10| Performance standard test report

Confprmance to a performance standard shall be supported by a test report. The test r

shal

of the performance standard and provide full details of the tésts together with a pas

decl
may

The

gration. All test and measurement requirements shall be’ satisfied before a compg
be declared to be in compliance with the performance standard.

failure of any product to comply with a particalar test or sequence of tests shg

repofted in the performance standard test report. Anr{analysis of the cause of the failure
be unpdertaken and any corrective actions taken,shall be described.

If no

occufred shall be rerun with the results ofiboth tests reported.

If de

undefrtaken. Any tests previously completed successfully shall be repeated with new sam

6

The
life

Environmental aspects

equirements concerning the reduction of adverse environmental impacts over the

asperts shall beimplemented according to the guidelines in IEC Guide 109.

, the

ence product shall be clearly defined in the appropriate annex of thecperformance

eport

l|clearly demonstrate that the tests were carried out in accordance with the requirements

s/fail
nent

Il be
shall

design changes are made to the product, the test or test sequence where the failure

Eign changes are made, another, complete performance standard test programme shall be

Dles.

hole

¢ycle of products are not covered in this document. The appropriate environmlental
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Annex A
(normative)

Tests, severities and criteria for performance standards

General

2018

Annex A defines the tests, the recommended severities and the recommended performance
criteria for the various performance categories, which reflect the operating service

enVIr nmeaents annlicahla ta nacciva fihrg Antic nradiicte  Thao lict Af thao Anaratina o
HHeHS—a PP SHSSH-E—HBPHE—O PG t HE—HSt— O+ e—0peratig—S

oo oo to— P o ooTy o o T o o ptro—pPTrotaotos

environments is given in Table A.1 and Table A.2.

The performance standards of the following components are covered by this docament:

fipre optic connectors and adaptors;

field mountable connectors (FMC);

splices (fusion splice protectors and mechanical splices);
ppssive optical components;

fipre management systems (FMS);

hprdened connectors.

rvice

The performance standards of the following protective-hQusings are covered by this document:

all outlets (indoor applications only);
bxes (wall mounted and pole mounted);

w
b

street cabinets;
optical distribution frame modules (OBDFM);
c

osures (sealed closures and free-breathing closures).

The ghoice of tests and associated severities in each performance category is based ug

harm

tests| that form a particular)performance category, given in Tables A.3 to A.15, ¢
combination of common, tests, which are applicable to all fibre optic product types,
prodlict specific tests.

Those tests which® constitute a performance category form a minimum set of t¢g
requirements. {Jt-*is recognised that additional tests may often be necessary to

cha

The
types

For
exc

racterize a particular component or connector.

cold;

cold temperate;
warm temperate;
warm dry;

mild warm dry;
extremely warm dry;
warm damp;

warm damp, equable.

on a

onized set of requirements’ determined to be appropriate for that category. The det of

re a
and

sting
fully

butdoor environmental conditions are derived from IEC 60721-2-1. The following clir'nate

category OP, the following climate types are covered (the "cold" environments are

luded):
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— cold temperate;

— warm temperate;

— warm dry;

—  mild warm dry;

— extremely warm dry;

— warm damp;

— warm damp, equable.

All of the performance categories contained in this Annex A are applicable to single mode and

requirements for connectors, mechanical splices, passive optical components;” [fibre

man
choid
the s|

The
by s
envir

multl mode fibre optic transmission. The minimum performance acceptance criteria| and

gement systems and various types of enclosures are given in Tables A.16 to/A.28| The
e of which values to include in the performance standard test schedules wilh depend on
ystem type and the required performance level.

ndicated minimum and maximum temperature limits include the thermal effects cgused
plar radiation or surface radiation during cloudless nights. Theréris” a possibility that in
onmental categories C, I, OP and OP+ the products are situated in a site or location

together with active electronics which generate heat. In this document, such situation$ are

calle
limit
+60
prod
+85
dissi

For 4
inten

in thg relevant performance standard.

H "sites with heat dissipation”. In these circumstances, the_maximum upper temperpture
s extended as listed in Table A.2. For category CHD, thé.temperature is increased|from
C to +70 °C. For the outdoor categories, it is increased to +85 °C. This means that a
ict in category OP shall withstand an upper tempetature of +70 °C and in category QPHD
C (HD indicates an extended upper temperature necessary due to additional [heat
bation by active electronics).

Il categories, there is no defined sequenge in which the tests shall be run. All testg are
ded to be performed individually. If a certain test sequence is required, it shall be deffined
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Table A.1 — Operating service environments and performance categories

2018

Fibre optic connectors, FMC, mechanical splices, fusion splice protectors, passive optical components
and fibre management systems

Performance Lo . . .
Description Operating service environment
category
C Indoor controlled Operating temperature: =10 °C to +60 °C
environment ) o
Relative humidity: 5 % RH to 93 % RH
Weather protected, partly temperature-controlled locations.
Typically within an office, home, building, indoor garage, cellar,
, hn
indoor protective housing of category C. Not subjectedta
condensed water.
OoP Outdoor protected Operating temperature: =25 °C to +70 °C
environment . _—
Relative humidity: 0 % RH to 95 % RH
Weather protected, locations with uncontrolled temperaturq.
Typically outdoors but enclosed or covered.
Locations: shacks, lofts, telephone 'booths, entrances of
buildings, open garage, unattended equipment stations, street
cabinets or enclosed in protective housings of categories A, G
or S.
Subject to salt mist, candensed water and limited wind driven
precipitation. In close proximity to sand or dust.
OP+ Outdoor protected Operating temperature: —40 °C to +75 °C
environment . )
Relative humidity: 0 % RH to 95 % RH
Same as OP with wider . .
operational temperature Weather, protected, locations with uncontrolled temperaturqg.
range for cold, dry heat and Typically outdoors but enclosed or covered.
change of temperature to
cover both cold and Locations: shacks, lofts, telephone booths, entrances of
extremely warm climates. buildings, open garages, unattended equipment stations, s{reet
Additional condensation test cabinets or enclosed in protective housings of categories A, G
or S.
Subject to salt mist, condensed water and limited wind driven
precipitation. In close proximity to sand or dust.
| Industrial environment Operating temperature: —40 °C to +70 °C
derived from MICE . L
Relative humidity: 0 % RH to 95 % RH
Locations: typically automation islands.
Subject to severe vibrations, industrial sources of corrosive
gasses, splashes of liquid solvents, not subjected to
immersion.
E Extreme environment Operating temperature —40 °C to +85 °C
Relative humidity 0 % RH to 100 % RH
Non-weather prnfnr\inr{‘ locations—with-uncontrolled

temperature. Locations: typically outdoors, not enclosed.

Direct exposed to open air climate, subject to industrial sources

of chemical emission.
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Hardened connectors and protective housings (wall outlets, boxes, ODFM, street cabinets and closures)

Performance Lo . . .
Description Operating service environment
category
C Indoor controlled Operating temperature —10 °C to +60 °C
environment ) o
Relative humidity 5 % RH to 93 % RH
Weather protected, partly temperature-controlled locations.
Typically within an office, home, building, indoor garage, cellar,
equipment room or telecommunication centre. Not subjected to
condensed water.
A OQutdoor aerial environment Operating temperature —40 °C to +65 °C
Relative humidity 0 % RH to 100 % RH
Outdoor, fully exposed environment, above ground4devel adrial
mounted. No flooding requirements.
G Outdoor ground level Operating temperature —40 °C to +65 °C
environment ) _—
Relative humidity 0 % RH to 100 % RH
Outdoor, fully exposed environment,,mounted just above of at
ground level with possibility of floodihg, or below ground lejel
inside footway boxes or hand holes‘continuously immersed|in
water.
—1 m < height £ +3 m (-: below ground level, +: above groynd
level)
S Outdoor subterranean or Operating temperature)—-30 °C to +60 °C
sub-surface environment
Relative humidity"5+% RH t0o100 % RH
Outdoor, eithet direct buried or stored below ground level if
hand holes*or manholes continuously immersed in water.
0Om<depth<5m



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

- 20 - IEC 61753-1:2018 © |IEC

Table A.2 — Operating service environments and performance categories for
components in locations with additional heat dissipation by active electronics

2018

Fibre optic connectors, mechanical splices, fusion splice protectors, passive optical components and

fibre management systems

Performance Lo . . .
Description Operating service environment
category
chpb Indoor controlled Operating temperature: =10 °C to +70 °C
environment with additional . R, o
heat dissipation. Relative humidity: 5 % RH to 93 % RH
Same as category C with Weather protected, partly temperature-controlled locations.
nigheroperdtornalrupper Typically within an office, home, building, indoor garage,\c¢llar,
temperature limit for dry heat | gquipment room, telecommunication centre or enclosed-in &
and change of temperature. protective housing of category C. Not subjected to condenged
water.
ppHD Outdoor protected Operating temperature: —25 °C to +85 °C
environment with additional . e o
heat dissipation. Relative humidity: 0 % RH to 95 % RH
Same as category OP with Weather protected, locations with uncontrolled temperaturqg.
higher operational upper Typically outdoors but enclosed or'covered.
temperature limit for dry heat
and change of temperature. Locations: shacks, lofts, telepiene booths, entrances of
buildings, open garage, unattended equipment stations, street
cabinets or enclosed in a/protective housing of categories p, G
and S.
Subject to salt mist, éondensed water and limited wind driven
precipitation. In cleSe proximity to sand or dust.
p+HD Outdoor protected Operating teMperature: —40 °C to +85 °C
environment with additional ) TR o
heat dissipation. Relative, humidity: 0 % RH to 95 % RH
Same as category OP+ with Weather protected, locations with uncontrolled temperaturqg.
higher operational upper Typically outdoors but enclosed or covered.
temperature limit for dry heat
and change of temperature. ['ocations: shacks, lofts, telephone booths, entrances of
buildings, open garages, unattended equipment stations, s{reet
cabinets or enclosed in a protective housing of categories pA, G

and S.

Subject to salt mist, condensed water and limited wind driv
precipitation. In close proximity to sand or dust.

|HD

Industrial enyironment with
additional heat dissipation.

Same(as category | with
higher operational upper
tefmperature limit for dry heat
and change of temperature.

Operating temperature: —40 °C to +85 °C
Relative humidity: 0 % RH to 95 % RH
Locations: typically automation islands.

Subject to severe vibrations, industrial sources of corrosivg
gasses, splashes of liquid solvents, not subjected to
immersion.

Fire

regulations.

erformance 15 outside the scope of this document and covered by other standards and

Resistance of polymer materials to ozone and UV radiation should be considered for
categories E, A or G, or in other environments with long-term UV light exposure. These
material related requirements shall be given in the relevant IEC 61753-series standard.

A.2

How to find the performance tests for the desired category?

The relevant category for the operating service environment of a product can be found by
following the flow chart as given in Figure A.1.
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Component or

housing?
Housing Component
y
Select operating Select operating
environment environment
category category

Active
electronics
involved?

YR

€) OP OP+ | E

NN -

C A G S
Tlble (Table (Table (Table
12) A.13) A.14) A.15)

>

(Fable (Table (Table (Table (Table
A.3) A.5) A7) A.9) A.11)

Yes (activ

b

CHD QpHD Qp+HD |HD
(Table (Table (Table (Table
A4)  AB) A8)  A.10)

Figure Ai1 - Flow chart to identify the relevant category for
the operating service environment

Oncqg the category. is identified, the following Tables A.3 to A.15 will give the min
required testsithe test methods and the recommended acceptance criteria for the sp

D
~

EC

mum
beific

produict. The_acceptance criteria S, O and/or V are given for the tests that need to be

perfgrmed for each product listed at the top of the columns.

S: alihg acceptance criteria

O: Optical acceptance criteria
V: Visual inspection acceptance criteria

The tests with a blank cell are not required for the selected product.

The detailed acceptance criteria for the relevant products are listed in Tables A.16 to A.28.
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Table A.3 — Connectors, passive components, mechanical splices, fusion splice
protectors and fibre management systems — Category C — Indoor controlled
environment

o 2
o [ »
. I o | 22| 8 »
Test Severity o = hol = =
s TR © 2 =% w
s o £ %)
o 3
Fibre/cable retention | Load:
IEC 61300-2-4 . )
50 N for 60 s for cables with aramid yarn strength
members
10 N for 60 s for tubes or cables without aramid yarn | O,V | O,V ?/
strength members
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibrg/cable retention | Load:
IEC $1300-2-4
i 10 N for 60 s for cables
o,v
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibrg/cable Load:
reterjtion® 0,
IEC 61300-2-4 10 N for 60 s for cables v
5,0 N for 60 s for cable elements and tuldes
Tendile strength of Load: 40 N for 60 s o)
coupling mechanism oV | OV V’
IEC $1300-2-6
Statip side load®-° Load: 1 N for 1 h for cables
IEC $1300-2-42 0,2 N for 5 min for buffered fibres oV oV
Two mutually perpendictlar directions
Statit side load® ¢ Load: 1,0 N for 1 hvfor cables
IEC $1300-2-42 0,5 N for, 5xmin for cable elements and tubes O,
\
Two mutually\perpendicular directions
Flexing of the strain Load: 2 N-for cables
relief of fibre optic
devites P Cyele™+90° o,v \C/)a’
IEC 1300-2-44 Number of cycles: 50
Tors|on Load: 10 N for cables
IEC $1300-2-5 2,0 N for primary coated and buffered fibres
oV | OV
25 cycles + 180°
Fibre/cable clamping distance: 25 cm + 5 cm
Torster Load—6-N-ferecables
IEC 61300-2-5
2,0 N for primary coated and buffered fibres
Cycle: £ 180°
O,
Number of cycles: 10 oV | vy
Fibre/cable
clamping
distance: 25
cm=5cm
Mating durability 200 cycles for cylindrical ferrules
IEC 61300-2-2 e}
50 cycles for rectangular ferrules oV | OV Vé
Not less than 3 s between engagements
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® 2
o o S )
. 5 o| 22| 8| o
Test Severity o = 20 = =
< TR FA-Y =% w
5 TE O
o )
Assembly and Open and re-install the mechanical splice
disassembly of fibre
optic mechanical 5 cycles
splices, fibre o
management vV
systems and
closures'
IEC $1300-2-33
Assgmbly and If applicable, move the fibre management system to
disagsembly of fibre gain access to the splice trays. Move the splice trays
optiq mechanical to gain access to splices and fibres.
splicks, fibre )
manfgement Rearrange splices and/or connectors. o,V
systgms and Add splice trays/splice modules when applicable.
closyres
Add fibre/cable.
IEC $1300-2-33
Vibration (sinusoidal) | Frequency range: 10 Hz to 55 Hz
IEC $1300-2-1 Number of sweeps: 15 sweeps, (10 — 55 - 10) Hz
per axis O,
Rate of frequency change: 1 octave/min oV | OV 0oV \Y
Number of axes: 3 mutually perpendicular axes
Amplitude: 0,75 mm
Vibration (sinusoidal) | Frequency range: 5 Hz to 500 Hz
IEC $1300-2-1 Number of sweeps per axis: 10 sweeps(
(5-500-5)Hz
Rate of change of frequency: 1 oktave/min o,V
Number of axes: 3 mutually perpendicular axes
Amplitude: 3,5 mm at frequenCi€s below 9 Hz
Acceleration: 10 m/s2 at frequencies above 9 Hz
Impgct (method A) 5 drops
IEC $1300-2-12 1,5 m drop height oV | oV
Shogk Acceleration:
IEC $1300-2-9
- Component or module mass < 0,125 kg:
5 000 m/s?
- 0,125 kg < module mass < 0,225 kg: 2 000 m/s?
- 0,225 kg < module mass < 1 kg: 500 m/s? 0, 0,
Wave form: half sine pulse ve v
Duration: 1 ms
Axes: 3 mutually perpendicular axes
Number of shocks: 2 shocks per axis and per
direction of axis, 12 shocks total.
Shock Waveformtratfsime
IEC 61300-2-9 Duration: 11 ms
Acceleration: 150 m/s?
Axes: 3 mutually perpendicular axes oV
Number of shocks: 3 shocks per axis and per
direction of axis, 18 shocks in total.
Cold Temperature: =10 °C O,
IEC 61300-2-17 Duration: 96 h oV | oV oV \
Dry heat — High Temperature: +60 °C
temperature Duration: 96 h ov | ov | ov O,
endurance \%
IEC 61300-2-18
Damp heat (steady Temperature: +40 °C 0
state) Humidity: 93 % RH oV | OV | OV V1 o,v

IEC 61300-2-19

Duration: 96 h
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@ 2
o o S )
) ] o | ZE| 8| @
Test Severity e = ® g_ = E
w o
S cE| o
o 3
Change of Temperature: =10 °C to +60 °C
temperature Duration: 60 min at extremes O,
IEC 61300-2-22 Rate of temperature change: 1°C/min OV | oV 0oV \ oV
5 cycles

2 These tests shall be applicable to passive optical components with a strain relief boot attached to the
component. The test is not applicable for components without a strain relief boot.

b I{ cables or cable elements (loose tubes) are not fixed to the entry: ports of the fibore management sydtem,
he test shall not be performed.

—

Ytatic side load shall be applied in two mutually perpendicular directions as permitted by the product defign.
Hor example, a product with a base plate extending beyond the fibre exit may prohibit leading in| that
direction.

Applicable only if the component contains a receptacle.
€ If the product is normally mounted in a shock resistant mounting, then it shall be tested in this configuratjon.

f Tlhis test is only applicable for re-installable mechanical splices.

Tabje A.4 — Connectors, field mountable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category CHD|—
Indoor controlled environment with additional heat dissipation

o 2
S c
2l o] 2g 8| o
Test Severity ] = s o 2 =
= [ c 2 [-3 w
o o €| o
o 3
Dry heat Temperature: +70 °C e} e}
IEC $1300-2-18 , OV |V | OV |y
Duration: 96 h
Change of Temperature: —-10:°C to +70 °C
temperature Duration at_extteme temperatures: 60 min oV 0, oV 0, 0,
IEC $1300-2-22 1 °C/min rateof change ' \ ' \ v
5 cycles

NOTE 1 Category CHP gontains the tests from category C with the addition of the following more severe tegts:
dry Heat (+70°C) and change of temperature (—10°C/+70°C).

NOTE 2 When a praduct is immediately qualified for category CHP, there is no need to perform the following
less severe tests’/from category C: dry heat (+60°C) and change of temperature (-10°C/+60°C).

NOTE 3 When_the tests are performed for category CHP, the product will be automatically qualified for
category C.
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Table A.5 — Connectors, field mountable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category OP —

Outdoor protected environment

Not less than 3 s between engagements

v 2
5 c
2 o| 28 3| o
. 7] —
Test Severity dga E @ g_ = E
o o g n
o Ix)
Fibre/cable retention Load:
IEC 61300-2-4 . .
70 N for 60 s for cables with aramid yarn strength
members
10 N for 60 s for tubes or cables without aramid oVv | oV Q,
yarn strength members v
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibrg/cable retention Load:
IEC $1300-2-4
i 10 N for 60 s for cables
o,v
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibrd/cable retention® | Load: o
IEC £1300-2-4 10 N for 60 s for cables Vb
5,0 N for 60 s for cable elements or tubes
Tendile strength of Load: 40 N o
coupling mechanism L oV | OV Vé
IEC 61300-2-6 Duration: 60 s
Statif side load® Load: 0,2 N for 5 min for buffered fibres o
IEC p1300-2-42 1N for 1 h for cable oV v
Two mutually perpendicular directions
Statit side load?®?:¢ Load: 1,0 N for 1 h for cables
IEC $1300-2-42 0,5 N for 5 min<for cable elements or tubes \?'a
Two mutually.perpendicular directions ©
Flexing of the strain Load: 5 N-for cables
relief of fibre optic Cycle: £906°
deviges ? Numberof cycles: 50 oV oV
IEC $1300-2-44
Fibrg optic connector {_Lload: 5 N on buffered fibres
proof test 90° 15 N on cables
IEC $1300-2-50 oV | OV
Duration: 5 s
Optical performance checked after test
Tors|on Load: 10 N for cables
IEC $1300-2-5
2-0-N-forprimary-ceated-and-buffered-fibres
’ v 7 oV | OV
25 cycles = 180°
Fibre/cable clamping distance: 25 cm = 5 cm
Torsion Load: 5 N for cables
IEC 61300-2-5 . )
2,0 N for primary coated and buffered fibres ov o,
’ \Y
10 cycles + 180°
Fibre/cable clamping distance: 25 cm = 5 cm
Mating durability 200 cycles for cylindrical ferrules
IEC 61300-2-2
50 cycles for rectangular ferrules oV | OV 8&
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® 2
o o < o
Severit g o | 22| 8 2
o a—
Test everity 2 E «2 3 =
s o £ (7]
o 3
Bending moment Load: 2 N for splices
IEC 61300-2-7 10 N for connectors oV | OV 8& (\)/
Duration: minimum 10 s
Assembly and If applicable, move the fibre management system to
disassembly of fibre gain access to the splice trays. Move the splice
optic-mechanical frays to gain access to splices and fibres
splicks, fibre Rearrange splices and/or connectors. o,V
manggement Add splice trays/splice modules when applicable.
syst¢gms and closures | Add fibre/cable.
IEC $1300-2-33
Assgmbly and Open and re-install the mechanical splice’.
disagsembly of fibre 5 cycles
optid mechanical
splicps, fibre 0O,
mang@gement \%
systé¢ms and
closures'
IEC $1300-2-33
Vibrgtion (sinusoidal) | Frequency range:10 Hz to 55 Hz
IEC $1300-2-1 Number of sweeps:15 sweeps (10 — 55 — 10) Hz per
axis 0,
Rate of frequency change: 1 octave/min oV | OV | 0oV \Y
Number of axes: 3 mutually perpendiculariaxes
Amplitude: 0,75 mm
Vibration (sinusoidal) | Frequency range: 5 Hz to 500 Hz
IEC $1300-2-1 Number of sweeps per axis: 10-sweeps (5 — 500 —
5) Hz
Rate of frequency change; \octave/min o,V
Number of axes: 3 mutually perpendicular axes
Amplitude: 3,5 mm atfrequencies below 9 Hz
Acceleration: 10 m/s2\ at frequencies above 9 Hz
Impgct (method A) 5 drops
IEC $1300-2-12 1,5 m drop height oV | oV
Shogk Acceleration:
IEC $1300-2-9 Component or module mass
- .£:0,125 kg: 5 000 m/s?
{0,125 kg < module mass < 0,225 kg: 2 000 m/s?
-) 0,225 kg < module mass < 1 kg: 500 m/s? o, | o
Ve \Y,
Wave form: half sine pulse
Duration: 1 ms
Axes: 3 mutually perpendicular axes
Number of shocks: 2 shocks per axis and per
direction of axis, 12 shocks total
Shoadk Wave form: half sine
IEC 61300-2-9 Duration: 11 ms
Acceleration: 150 m/s?
) . o,V
Axes: 3 mutually perpendicular axes
Number of shocks: 3 shocks per axis and per
direction of axis, 18 shocks in total
Cold Temperature: —25 °C O,
IEC 61300-2-17 Duration: 96 h OV 1OV OV Iy
Dry heat — High Temperature: +70 °C
temperature Duration: 96 h ov | ov oV 0,
endurance \%
IEC 61300-2-18
Damp heat (cyclic) Temperature: +25 °C to +55 °C o
IEC 61300-2-46 Humidity: > 90 % RH oV | OV | OV V’ o,v
6 cycles (24 h/cycle)
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o o < o
] S o | 22| 8 o
Test Severity ] E o g_ = E
S o €| 0
o 3
Change of Temperature range: -25 °C to +70 °C
temperature Duration at extreme temperatures: 60 min o,
IEC 61300-2-22 1 °C/min rate of change OV OV IOV | | OV
12 cycles
Dust Dust type: talc
IEC 61300-2-27 . . 0
Particle size: d <150 um QN | Q\ QN J
Duration: 10 min v
Dust concentration: 10,6 g/m3 + 7,1 g/m3
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2)
IEC $1300-2-26 O, o, 0, O,
Temperature: 35 °C V9 V9 Vi \VZ:]
Duration: 96 h
a8 TJhese tests shall be applicable to passive optical components with a strain relief ‘oéot attached tq the
component. The test is not applicable for components without strain relief boot.
b If cables or cable elements (loose tubes) are not fixed to the entry ports of the fibr&’ management systen], the

test shall not be performed.

tatic side load shall be applied in two mutually perpendicular directions{as permitted by the product depign.

g
Hor example, a product with a base plate extending beyond the fibre“exit may prohibit loading in| that
direction.
d  Applicable only if the component contains a receptacle.
¢ I{ the product is normally mounted in a shock resistant mounting, then it shall be tested in this configuratjon.
f This test is only applicable for re-installable mechanical.splices.
9 duitable material degradation and corrosion accéptance criteria shall be specified in the relgvant
performance standards.

Tabje A.6 — Connectors, field mountable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category OPHD —
Outdoor protected environment with additional heat dissipation

® 2
o [ »
. ° o | 22| 8 o
Test Severity o = bol = =
c w c 2 o ™
[=
o o€ o
o 3
Dry heat Temperature: +85 °C 0
IEC $1300-2-18 . oV | OV | OV V‘
Duration: 96 h
Changéeo©f Temperature range: —25 °C to +85 °C
temperature Duration-at-extreme—temperatures—60—min 5V T OV IOV O ov
IEC 61300-2-22 1 °C/min rate of change ’ ’ ’ \Y ’
12 cycles
NOTE 1 Category OPHP contains the tests from category OP with the addition of the following more severe
tests: dry heat (+85°C) and change of temperature (-25°C/+85°C).
NOTE 2 When a product is immediately qualified for category OPHP, there is no need to perform the following
less severe tests from category OP: dry heat (+70°C) and change of temperature (-25°C/+70°C).
NOTE 3 When the tests are performed for category OPMP| the product will be automatically qualified for
categories OP, OPHP C and CHP.
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Table A.7 — Connectors, field mountable connectors, passive components, mechanical
splices, fusion splice protectors and fibre management systems — Category OP+ —
Extended outdoor protected environment

o 2
o [ »
. 5 o| 22| 8| o
Test Severity o = hol|l = =
s TR © 2 o w
° o £ »
S g
Cold Temperature: —40 °C ov | ov | ov o,
IEC §4306=2=4F Buratiom—96h . . . v
Dry heat Temperature: +75 °C o,
IEC $1300-2-18 Duration: 96 h OV | oV oV V
Composite Z/AD profile with exposure to cold and humidity
tempgerature humidity | cycles
cyclif test Temperature range: =10 °C to +65 °C o,
IEC $1300-2-21 Humidity: 93 % RH at the maximum temperature OV | ON VOV \Y oV
3 h dwells at the temperature extremes
10 cycles
Change of Temperature range: —40 °C to +75 °C
temperature Duration: 60 min at extremes oV oV oV O, oV
IEC $1300-2-22 1°C/min rate of change ’ ’ ’ \Y ’
12 cycles
NOTE 1 Category OP+ contains the tests from category OP with the addition or replacement by the followifg
morqg severe tests: cold (-40 °C), dry heat (+75 °C), composite temperature humidity cyclic test Z/AD
(=10]°C/+65 °C/93 % RH) and change of temperature (-40 °C/+75.°C).
NOTE 2 When a product is immediately qualified for category. ©OP+, there is no need to perform the following
less severe tests from category OP: cold (-25 °C), dry heat\(+70 °C), damp heat (cyclic)
(+25]°C/+55 °C/90 % RH) and change of temperature (-25.°€/+70 °C).
NOTE 3 When the tests are performed for category OR#*, the product will be automatically qualified for
category OP and category C.

Tabje A.8 — Connectors, field mountable connectors, passive components, mechanical

O

splices, fusion splice protectors and fibre management systems — Category OP+HP —
Extended outdoor protected environment with additional heat dissipation
@ ]
o [ »
. B ol 22| 8| @
Test Severity o = hol = =
s TR © 2 o w
° o £ 7]
o 3
Dry heat Temperature: 85 °C o
IEC $1300-2-18 ) oV | oV |OoV | |
Duration: 96 h
Change of Temperature range: —-40 °C to +85 °C
temperature Duration at extreme temperatures: 60 min o,
IEC 61300-2-22 1 °C/min rate of change OV | OV IOV |0V
12 cycles

NOT

E1

Category OP+HD contains the tests from category OP+ with the replacement of the following more
severe tests: dry heat (+85 °C) and change of temperature (-40 °C/+85 °C).

NOTE 2 When a product is immediately qualified for category OP+"P, there is no need to perform the following
less severe tests from category OP+: dry heat (+75 °C) and change of temperature

(-40

°C/+75 °C).

NOTE 3 When the tests are performed for category OP+MP| the product will be automatically qualified for
categories OP+, OP, OPHP, C and CHP,
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Table A.9 — Connectors, passive optical components — Category | —

Industrial environment

o 2
i 7]
Test Severity dé o g_
o o €
o 3
Vibration (sinusoidal) Frequency range: 2 Hz to 200 Hz
IEC 61300-2-1 Number of sweeps per axis: 15 sweeps (2 — 200 — 2) Hz
Change of frequency: 1 octave/min
. - OV VvV
Number of axes: 3 mutually perpendicular axes
Amplitude: 15 mm at frequencies below 9 Hz
Acceleration: 50 m/s2 at frequencies above 9 Hz
Change of temperature | Temperature range: -40 °C £ 2 °C to +70 °C £ 2 °C
IEC $1300-2-22 Duration: 4 h at extremes oV o v
Test|Nb 3 °C/min rate of change ’ ’
12 cycles
Damp heat (cyclic) Temperature range: +25 °C to +55 °C
IEC $1300-2-46 Humidity: > 90 % RH o,V O,V
6 cycles (24 h/cycle)
Dust| (IP 6x) Dust type: talcum powder
IEC $0529 Particle size < 75 um
Dust density: 2 kg/m? o,v 0,V
Pressure: 2 kPa underpressure inside/housing
Duration: 8 h
Protgction against Spray medium: tap water at ambient temperature
ingrgss of water (IP x5)
Internal @ nozzle: 6,3 mm
IEC $0529 )
Flow rate: 12,5 I/min £ 5 %
Water pressure adjusted to get specified flow rate V Vv
Distance nozzle~sample: between 2,5 m and 3 m
Sample position: depending application
Durations3 min in total
Protgction against Depth of water: lowest point of sample shall be 1 m below the
ingrgss of water (IP x7) | surface of the water, the highest point shall be at minimum 0,15 m
X below the surface of the water \Y \
IEC $0529 Temperature: +23 °C + 3 °C
Duration: 30 min
Corrpsive atmosphere Sulphur dioxide SO,. 10 ppm
mixed gas '
( gas) Hydrogen sulphide H,S: 5 ppm o,vd D,vd
3 =2u54 1
IEC p130=364 Duration: 96 h
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2)
IEC 61300-2-26 d d
Temperature: +35 °C oV oV
Duration: 96 h
Resistance to solvents Solvents:
and contaminating 6 .
fluids - NaCl 0,3 x107° at 30 °C
IEC 61300-2-34 - Mineral 0il 0,5 x 106 at 70 °C o,v¢ | o
. Soap 50 000 x 1076 at 30 °C
Duration: 24 h
Tensile strength of Load: 60 N smoothly applied at 2 N/s
coupling mechanism Duration: 60 s o,V o,vb

IEC 61300-2-6

1 Under preparation. Stage at the time of publication: IEC/CDM 61300-2-54:2018.
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® 2
s | 2§
- 0 = c
Test Severity o » S
5 @ £
4 )
o )
Torsion Load: 10 N for cables
IEC 61300-2-5 clamping distance: 300 mm ov | (©V)
25 cycles = 180°
Bending moment Load: 10 N for 30 s
IEC 61300-2-7 ) (0,V)
2 perpendicular axes o,V B
Duration: minimum 10 s
Matiphg durability 200 cycles for cylindrical ferrules
IEC $1300-2-2 (o.v)
50 cycles for rectangular ferrules [ORY) B
not less than 3 s between engagements
Fibrg/cable retention? Load: 100 N for 120 s on cable oV o,Vv)
IEC $1300-2-4 ' a
Nutation Load: 10 N
IEC $1300-2-35 Point of application: 0,2 m from rear of body plug o,V (Oév)
100 cycles of 360°
Impgct (method A) Drop height: 1,5 m
IEC $1300-2-12 Drop locations at 0°, 90°, 180° and 270° around longitudinal axis of ovV o v
housing ’ ’
5 impacts per location
Shogk® Acceleration: 250 m/s?
IEC $1300-2-9 )
Pulse shape: half sine pulse
Duration pulse: 6 ms ovV b v
Axes: 3 mutually perpendicular axes
Number of shocks;\5vshocks per axis and per direction of axis, 30
shocks in total
Crush resistance Load: 2 200N
IEC $1300-2-10 Applicatiof.area: 25 cm? (circular shape)
Locationy'eentre of housing at 0° and 90° around longitudinal axis of o,V 0,V
housing
Duration: 60 s per location
2 Tlhese tests shall be ‘applicable to passive optical components which incorporate fibre or fibre cable pigtails
im their product design.
b \pplicable onlyiifithe component contains a receptacle.
¢ f the product'is normally mounted in a shock resistant mounting, then it shall be tested in this configuraltion.
d  duitable \material degradation and corrosion acceptance criteria shall be specified in the relgvant
perférmance standards.
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Table A.10 — Connectors, passive optical components — Category IHD —
Industrial environment with additional heat dissipation

v @
H c
gz
Test Severity o 6o
f= © o
c
o o £
o 3
Change of temperature Temperature range: —40 °C to +85 °C
IEC 61300-2-22 Duration at extreme temperatures: 4 h duration
A aarfde o,V | OV
J 7T Taltc Ut \aIIaIIBC
12 cycles
NOTE 1 Category I"P contains the tests from category | with the replacement of the following moreevere ftest:
Change of temperature (-40 °C/+85 °C).
NOTE 2 When a product is immediately qualified for category I"D, there is no need to performrthe following
less severe tests from category |: change of temperature (-40 °C/+70 °C).
NOTE 3 When the tests are performed for category I"P, the product will be automatically, qualified for
category I.
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Table A.11 — Connectors and passive optical components —
Category E — Extreme environment

o e
Test Severity ] § S
c
o o €
o 3
Vibration (sinusoidal) Frequency range: 10 Hz to 55 Hz
IEC 61300-2-1 Sweep: 15 sweeps (10 — 55 - 10) Hz
Change-t-fregqueney—oetavermin O \Y
J 1 J Y 3
Axes: 3 mutually perpendicular axes
Amplitude: 0,75 mm
Cold Temperature: —40 °C
IEC $1300-2-17 Duration: 96 h oV 1PV
Dry Hheat Temperature: +85 °C oV b v
IEC 61300-2-18 Duration: 96 h ) )
Change of temperature | Temperature range: —40 °C to +85 °C
IEC $1300-2-22 Duration at extreme temperatures: 1 h oV oV
Test|Nb 1 °C/min rate of change ’ ’
12 cycles
Dust Particle size: d < 150 um
IEC $1300-2-27 Dust t.yp(-e: talc. oV oV
Duration: 10 min
Dust concentration: (10,6 + 7,1) g/m3
Composite temperature | Z/AD profile with exposure to cold
humidity cyclic test Temperature range: —10 °C to +65:2C
IEC $1300-2-21 93 % RH + 3 % RH at the maximium temperature oV SAY
3 h dwells at the temperaturezextremes
10 cycles
Corrpsive atmosphere Sulphur dioxide SO,. 25ppm ove b ve
IEC $1300-2-28 Duration: 96 h ( ’ ’
Salt mist Salt solution 5 %NaCl (pH 6,5 to 7,2)
IEC $1300-2-26
i Temperature}.+35°C o,ve p,V*
Duration;96’h
Durapility by water Depth ofwater: sample shall be 5 cm below the surface of the water
immersion Test temperature: +25 °C + 2 °C oV oV
IEC $1300-2-45 Duration: 1 h ' '
Immersion cycles: 1 cycle
Optigal fibre cable Load: 5 N for cable
fleximg R .
IEC 61300-2-44 Cycle: +90° and -90 O‘V
Number of cycles: 100
Optigaldfibre cable Load: 5 N for cable
fleximg ) L A do v
|EC 31300_2_44 Cyulic. TouU diiu =Ju A) é )
Number of cycles: 30
Fibre/cable retention Load:
IEC 61300-2-4 ) )
100 N for 60 s for cables with diameter > 2 mm
70 N for 60 s for cables with diameter £ 2 mm [OAY)
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
Fibre/cable retention Load:
IEC 61300-2-4
10 N for 60 s for cables
(O,V)
5,0 N for 60 s for buffered fibres
2,0 N for 60 s for primary coated fibres
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® 2
2 23
; %] = c
Test Severity o ® o
M-
o o E
o 3
Impact (method A) 5 drops ovV
IEC 61300-2-12 1,5 m drop height ’
ShockP Acceleration of component or module mass:
IEC 61300-2-9 2
- < 0,125 kg: 5 000 m/s
- 0,125 kg < module mass < 0,225 kg: 2 000 m/s*
- 0,225 kg < module mass < 1 kg: 500 m/s?
b
Wave form: half sine pulse D,V
Duration: 1 ms
Axes: 3 mutually perpendicular axes
Number of shocks: 2 shocks per axis and per direction of axis;
12 shocks in total.
Tors|on Load: 15 N for cables
IEC $1300-2-5 2,0 N for primary coated and buffered fibres o,V
25 cycles + 180°
Tors|on Load: 5.0 N for cables o
IEC $1300-2-5 2,0 N for primary coated and buffered-fibres ( év)
10 cycles + 180°
Tendile strength of Load: 40 N
coupling mechanism Duration: 120 s o,V (OdV)
IEC $1300-2-6
Statik side load © Load: 1 N for 1 h for cable
IEC $1300-2-42 0,2 N for 5 min for.bUffered fibres oV (OéV)
Two mutually perpendigular directions
Matipg durability 500 cycles at not less'than 3 s between engagements oV (0,V)
IEC $1300-2-2 ' d
Bending moment Load: 10 N
IEC $1300-2-7 . BN oV (OdV)
Duration®\minimum 10 s
a8 TJhese tests shall be applicable to passive optical components which incorporate fibre or fibre cable pigtails
im their product design.
b |{ the product is nopmally mounted in a shock resistant mounting, then it shall be tested in this configuratjon.
¢ dtatic side load shall be applied in two mutually perpendicular directions as permitted by the product depign.
Hor examples/a\product with a base plate extending beyond the fibre exit may prohibit loading in| that
direction.
4 Applicabte only if the component contains a receptacle.
¢ duitable” material degradation and corrosion acceptance criteria shall be specified in the relgvant
performance standards.
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Table A.12 — Wall outlets, boxes, optical distribution frame modules and closures —
Category C - Indoor controlled environment

2
= o | = 9
@ 1
Test Severity 3 X & Frd
= m (o) 8
=
Vibration (sinusoidal) | Frequency: 10 Hz
IEC 61300-2-1
Amplitude: 3 mm
Cables clamped at 500 mm from connector or closure SV SV SAY
Number of cycles: 1 000 000 (about 28 h)
Test conducted at +23°C + 3°C
Vibration Frequency range: 5 Hz to 500 Hz
(sinysoidal)® Number of sweeps per axis: 10 sweeps (5 — 500 — 5) Hz
IEC $1300-2-1 Change of frequency: 1 octave/min
Number of axes: 3 mutually perpendicular axes oV ov |lovilov
Amplitude: 1,5 mm at frequencies below 9 Hz ) ’ ’ ’
Acceleration: 5 m/s? at frequencies above 9 Hz
Test conducted at +23°C + 3°C
Shogk Wave form: Half sine
IEC $1300-2-9 Duration: 11 ms
Acceleration: 150 m/s2 (~15 g)
Axes: 3 mutually perpendicular axes oV ov |lovilov
Number of shocks: 3 shocks per axis and ger direction of ' ’ ’ ’
axis, 18 shocks in total
Test conducted at +23 °C £ 3 °C
Change of Temperature range: —10 °C to +60°°C
temperature® Duration at extreme temperatures: 4 h duration SOV S,0, oV S,
IEC $1300-2-22 1 °C/min rate of temperature{change T \% ’ o,V
Test|Nb 5 cycles
Assgmbly and 5 disassembly/assenibly/cycles
disagsembly of fibre R R
optid mechanical At least one "Change of temperature" cycle between each
splics, fibre disassembly/assembly cycle SV SV
manggement Test condusted at +23 °C + 3 °C
syst¢ms and closures
IEC $1300-2-33
Assgmbly and If applicable, move the fibre management system to gain
disagsembly of fibre access to the splice trays. Move the splice trays to gain
optig mechanical access to splices and fibres. All movements shall include
splicps, fibre the most extreme position allowed by the fibre
mangagement management system.
syst¢ms and closdres
II%IC 51300-2-33 Rearrange splices and/or connectors. oV oV | OV OV
Add splice trays/splice modules when applicable.
Add fibre/cable.
Test conducted at +23 °C £ 3 °C.
Fibre/cable retention® | Load: 25 N on cables or cords s o
IEC 61300-2-4 60 s load duration per cable/cord S,0,v V 1OV
Test conducted at +23 °C + 3 °C
Fibre/cable retention® | Load on cable (N): 10 x cable diameter (mm) so
IEC 61300-2-4 1 h load duration per cable V ’
Test conducted at +23 °C + 3 °C
Axial compression Axial load: 450 N on rigid strength member cable
IEC 61300-2-11 30 min duration per central strength member vV

Test conducted at +23 °C £ 3 °C
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e product.

eparate test samples for sealing performance and optical performance evaluation may be used.

2
= e | =] @
Test Severity 3 X 5 a
= m (¢) 8
2
Torsion® Torque angle: +90° and —90° in 2 directions
IEC 61300-2-5 Poi ‘ lication: 400 ‘ d of 2
oint of application: mm from end of sea 5,0, | (5,0 | (0, | s,0,
5 min in each extreme position Ok V)P V)P \
5 cycles per cable
Test® conducted at +23 °C £ 3 °C
Cablg-benrdings Benpdingangte—360—and—3062
IEC $1300-2-37 . o
Point of application: 400 mm from end of seal®
5 min in each extreme position (S,0, | (5,0 {40, | S,0,
V)P V)| V)P Vv
5 cycles per cable ’
Duration at extreme position: 5 min
Tests® conducted at +23 °C + 3 °C
Impgct (method B) Impact tool: 1 kg mass steel ball
IEC $1300-2-12 Drop height: 0,5 m
Impact locations: centre of closure at 0°, 90°, 180° and SV
270° around longitudinal axis of closure ’
1 impact per location
Sealing test conducted at +23 °C + 3 °C
Impgct (method B) Impact tool: 1 kg mass steel ball
IEC $1300-2-12 Drop height: 0,2 m
Impact locations: top (in centre) and fropf\in centre)
! , SAY SAY
1 impact per location
Sealing test conducted at +23 °C + 3 °C
@  Hor rigid cables with diameter @> 25 mm, the clamping‘distance may be increased to 1 000 mm.
est only required when product is pre-cabled and. cable handling is expected when unpacking and installing
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Category A — Outdoor aerial environment

[
25| 2| 2
c % [T o =
Test Severity se| £ ._g X S
; c (7] 8 m 8
¥
Assembly and 5 disassembly/assembly cycles
disassembly of fibre R "
optic mechanical At Ieas_t one "Change of temperature" cycle between
splices, fibre Eactl d|s‘asslemblyla‘ss?mlblyﬂsycle . siv | sV SV S,V
man 1gement Systems LTIy 1Tol LUTTUULITU at T2 o o LY A>3
and glosures
IEC $1300-2-33
Assgmbly and If applicable, move the fibre management system to
disagsembly of fibre gain access to the splice trays. Move the splice trays
optig mechanical to gain access to splices and fibres.
splicps, fibre
mpan hgement systems Rearrange splices and/or connectors. oV | OV [|OV
and glosures Add splice trays/splice modules when applicable.
IEC $1300-2-33
Add fibre/cable.
Matihg durabilityd 20 cycles g
IEC $1300-2-2 . o,V
Optical test conducted at +23 °C + 3 °C
Fibrg optic connector Load: 300 N (straight pull 0°)
proof test with static )
load Load: 25 N (side pull 90°) S,0,
IEC $1300-2-50 Duration: 5's v
Test conducted at +23 °C + 3¢C
Fibrg/cable retention® Load (N): 20 x cable diameter (mm)
IEC $1300-2-4 1 h load duration per cable per test temperature
Sealing test® conducted\at test temperatures —15 °C S0, | S,0,
and +45 °C v v
Optical test® conducted at +23 °C + 3 °C
Fibrg/cable retention® Load (N): 10.x cable diameter (mm) for 1 h per feeder
IEC $1300-2-4 cable pertest temperature
25 N for)60 s per cord and work area cable and per
temperature S,
o,v
Sealing test® conducted at test temperatures —15 °C
and +45 °C
Optical test® conducted at +23 °C + 3 °C
Axial compressiaon Axial load: 450 N on (rigid) strength member of cable
IEC $1300-2-44 30 min duration per central strength member v
Test conducted at +23 °C + 3 °C
Cable bending® Cycle with bending angle: +30° and —30°
IEC 61300-2-37 Point of application: 400 mm from end of seal?®
5 cycles per cable per test temperature s
5 min at each extreme position VP 0,7 S’VO’
Sealing test conducted at test temperatures —15 °C ¢ V)P
2°C and +45°C = 2°C
Optical test conducted at +23 °C + 3 °C
Cable bending® Cycle with bending angle: +90° and -90°
IEC 61300-2-37 Point of application: 400 mm from end of seal®
5 cycles per cable per test temperature
5 min at each extreme position S’VO’

Sealing test conducted at test temperatures —15 °C +
2°C and +45°C + 2°C

Optical test conducted at +23 °C + 3 °C



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

IEC 61753-1:2018 © IEC 2018 - 37 -

Test

Severity

Hardened
connectors

Street
cabinets

Boxes

Closures

Torsion®
IEC 61300-2-5

Cycle with torque angle: +90° and —90°
Point of application: 400 mm from end of seal®
5 cycles per cable per test temperature

5 min in each extreme position
Sealing test® conducted at test temperatures —15 °C +
2°C and +45°C = 2°C

Vb

Optical test” conducted at +23 °C £ 3 °C

Imp43
IEC

ct (method A)
51300-2-12

5 drops per test sample

1,5 m drop height per test temperature

Sealing test® conducted at test temperatures —15 °C +
2°C and +45 °C = 2°C

Optical test® conducted at +23 °C + 3 °C

Impgct (method B)
51300-2-12

IEC

Impact tool: 1 kg mass steel ball

Drop height: 1 m

Impact locations: centre of closure at 0°, 90°, 180°
and 270° around longitudinal axis of enclosure

1 impact per location per test temperature

Sealing test conducted at test temperatures —1§°9C *
2°C and +45°C +2°C

SAY

Imp43
IEC

ct (method B)
1300-2-12

Impact tool: 1 kg mass steel ball

Drop height: 1 m

Impact locations: in the centre of tdp), ffont and sides
(if accessible)

1 impact per location per test temperature

Sealing test conducted atdest temperatures —-15 °C %
2°C and +45°C = 2°C

SV

SAY

Vibrg
IEC

51300-2-1

tion (sinusoidal)

Frequency: 10 Hz

Amplitude: 3 mm

Cables claniped at 500 mm from connector or closure
Number'of cycles: 1 000 000 (about 28 h)

Test conducted at +23 °C £ 3 °C

SV

SAY

S,V

Vibrg
IEC

51300-2-1

tion (sinusoidal)

Frequency range: 5 Hz to 500 Hz

Number of sweeps per axis: 10 sweeps
(6-500-5)Hz

Change of frequency: 1 octave/min

Number of axes: 3 mutually perpendicular axes
Amplitude: 3,5 mm at frequencies below 9 Hz
Acceleration: 10 m/s? at frequencies above 9 Hz

Tests conducted at +23 °C + 3 °C

oV

oV

oV

EQ =

Vibra

IEC 61300-2-1

tiah (ol i
RSSO

Eroauaonoy ranan: B Lo +
Frequeney-—range—b-Hzte-56
Number of sweeps per axis:
(5-500-5)Hz

Change of frequency: 1 octave/min

Number of axes: 3 mutually perpendicular axes
Amplitude: 1,2 mm at frequencies below 9 Hz
Acceleration: 4 m/s2 at frequencies above 9 Hz

Test conducted at +23 °C £ 3 °C

0=
10 sweeps

o,v

Shock
IEC 61300-2-9

Wave form: half sine

Duration: 11 ms

Acceleration: 150 m/s?

Axes: 3 mutually perpendicular axes

Number of shocks: 3 shocks per axis and per direction
of axis, 18 shocks in total

Test conducted at +23 °C + 3 °C

o,V

o\v

o,V
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[
35| w2 o
=3y o Q0 o 5
Test Severity Jo| 25 X e
e c = O o o
© (72} 8 [11] o
T8
Shock Wave form: half sine
Duration: 11 ms
IEC 61300-2-9 Acceleration: 50 m/s? (~5 g)
Axes: 3 mutually perpendicular axes o,V
Number of shocks: 3 shocks per axis and per direction
of axis, 18 shocks in total
I rest COnauciied dl 7T2o U T o U
Crush resistance Vertical load (N): 1 750 (Pa) x width (m) x cabinet
IEC $1300-2-10 depth (m)
Application area: evenly distributed on top surface of SV
cabinet ’
Duration: 10 min per location per test temperature
Test conducted at —15 °C and +45 °C
Statif load on doors Vertical load: 200 N
IEC $1300-2-10 Point of application: on top of open door at most
extreme point that creates the highest momentum in SAY
the hinge of the door
Duration: 10 min
Charge of temperature® | Temperature range: —40 °C to +65 °C
IEC $1300-2-22 Duration at extreme temperatures: 4 h duratien §,0, | S,0, | S,0, | S,0,
Temperature change rate: 1 °C/min \% \% \ V
12 cycles
Composite temperature Z/AD profile with exposure to cold ‘and humidity cycles
humidity cyclic test Temperature range: —10 °C to +65.°C
IEC $1300-2-21 Humidity: 93 % RH at the maximum temperature o,V
3 h dwells at the temperature extremes
10 cycles
Resigtance to solvents Solvents:
and gontaminating - HCl at pH 2 S9, ve ve S9 Vv
fluid$® - NaOH at pH 12 ve °
IEC $1300-2-34 Duration: 5 days
Salt mist Salt solution5 % NaCl (pH: between 6,5 and 7,2)
IEC $1300-2-26 Temperature: +35 °C S,ve ve ve S,Vve
Duration:'5 days
Dust|(IP 5x) Dust type: talcum powder
IEC $0529 Particle size: < 75 um
Dust density: 2 kg/m3 \ \
Pressure: no pressure difference
Duration: 8 h
Dust|(IP 6x) Dust type: talcum powder
IEC $0529 Particle size: < 75 um
Dust density: 2 kg/m3 oV
Test underpressure: 2 kPa regulated underpressure ’
inside protective housing

@8  For rigid cables with diameter & > 25 mm, the clamping distance may be increased to 1 000 mm.

Test only required when product is pre-cabled and cable handling is expected when unpacking and installing
the product.

Separate test samples for hardened connector/closure sealing performance and optical evaluation may be
used.

Sealing medium may be replaced for sealing test.

Suitable material degradation and corrosion acceptance criteria shall in the relevant

performance standards.

be specified

Test only when the closure is provided with an integrated mounting fixture.

Sealing requirement only required for sealed closures and hardened connectors that can be immersed in the
fluids. For all other free breathing protective housings (that are not able to hold a permanent overpressure or
underpressure), the test shall be carried out on material slabs.
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Table A.14 — Hardened optical connectors and closures —

— 39—

Category G — Outdoor ground environment

38 8
c o —
Test Severity s2 4
= c o
£3| ©
Assembly and 5 disassembly/assembly cycles.
disassembly of fihre
optid mechanical At least one "Change of temperature” cycle between each
splics, fibre disassembly/assembly cycle. sdy A
manggement systems Test conducted at +23 °C + 3 °C.
and glosures
IEC $1300-2-33
Assgmbly and If applicable, move the fibre management system to gain accessto
disagsembly of fibre the splice trays. Move the splice trays to gain access to splices.and
optid mechanical fibres.
splicps, fibre . o v
manggement systems Rearrange splices and/or connectors. )
and tlosures Add splice trays/splice modules when applicable.
IEC $1300-2-33
Add fibre/cable.
Mating durability 20 cycles g
IEC $1300-2-2 ) . . (ORY
Optical test conducted at +23 °C + 3 °C
Fibrg optic connector Load: 300 N (straight pull 0°)
roof test with static
Ipoad Load: 25 N (side pull 90°) so
IEC 61300-2-50 Duration: 5 s ‘\/ '
TestsP conducted at +232G.£/3°C
Sealing and optical performance checked after test
Fibrd/cable retention® Load (N): 20 x cable’diameter (mm)
IEC $1300-2-4 1 h load duration-per cable per test temperature. S0 o)
Sealing test® conducted at =15 °C + 2°C and + 45 °C + 2°C v v
Optical testb-conducted at +23 °C + 3 °C
Axial compression Axialdoad: 450 N on (rigid) strength member of cable
IEC $1300-2-11 Duration: 30 min per central strength member v
Test conducted at +23°C + 3°C
Cable bending® Cycle with bending angle: +30° and —-30°
IEC $1300-2-37 Point of application: 400 mm from end of seal?®
5 cycles per cable per test temperature 5 o
5,0,
5 min at each extreme position Vv
Sealing test® conducted at —15 °C and +45 °C
Optical monitoring test® conducted at +23 °C + 3 °C
Cable hnndingb (‘I\IM‘IA with hnnr\ling nnglﬁ' +90Q° and —-9Q°
IEC 61300-2-37 Point of application: 400 mm from end of plug?®
5 cycles per cable per test temperature so
5 min at each extreme position Vv
Sealing test® conducted at —15 °C + 2°C and +45 °C + 2°C
Optical test? conducted at +23 °C + 3 °C
Torsion® Cycle with torque angle: +90° and -90°
IEC 61300-2-5 Point of application: 400 mm from end of seal?®
5 cycles per cable per test temperature
S,0, S,0,
5 min in each extreme position \% \%
Sealing test® conducted at —15 °C and +45 °C
Optical test? conducted at +23 °C + 3 °C
Impact 5 drops per test sample S0
IEC 61300-2-12 1,5 m drop height V ’

(method A)

Test conducted at +23 °C £ 3 °C



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

—40 - IEC 61753-1:2018 © IEC 2018

Test Severity

Hardened
Connector
Closures

Impact Impact tool: 1 kg mass steel ball

IEC 61300-2-12 Drop height: 1 m

(method B) Impact locations: centre of closure at 0°, 90°, 180° and 270° around
longitudinal axis of enclosure

1 impact per location per test temperature

Sealing test conducted at —-15° C £+ 2° C and +45°C + 2 °C

Vibration (sinusoidal) Erequency: 10 Hz

IEC $1300-2-1

Amplitude: 3 mm
Cables clamped at 500 mm from connector or closure SV S,V
Number of cycles: 1 000 000 (about 28 h)
Test conducted at +23 °C + 3 °C

Vibration (sinusoidal) Frequency range: 5 Hz to 500 Hz

IEC $1300-2-1 Number of sweeps per axis: 10 sweeps (5 — 500 — 5) Hz
Change of frequency: 1 octave/min

Number of axes: 3 mutually perpendicular axes oV oY
Amplitude: 3,5 mm at frequencies below 9 Hz
Acceleration: 10 m/s2 at frequencies above 9 HZ

Test conducted at +23 °C £ 3 °C

Shogk Wave form: Half sine
IEC $1300-2-9 Duration: 11 ms
Acceleration: 150 m/s?
Axes: 3 mutually perpendicular axes oV o Vv
Number of shocks: 3 shocks pefaxis and per direction of axis, ' '
18 shocks in total

Test conducted at +23 °C 43 °C

Crush resistance Load: 1 000 N

IEC $1300-2-10 Application area: 257cm? (circular shape)

Location: centre of closure/connector at 0° and 90° around
longitudinal axis,of closure/connector CAY S,V
Duration: 10 min per location per test temperature

Test conducted at —15°C and +45°C

Change of temperature® | Temperature range: —40 °C to +65 °C
IEC $1300-2-22 Duration at extreme temperatures: 4 h S,0, 5,0,
Test|Nb 1+2C/min rate of change 12 cycles Vv Vv

12 cycles

Composite temperature Z/AD profile with exposure to cold and humidity cycles
humidity cyclic test Temperature range: —10 °C to +65 °C

IEC $1300-2-21 Humidity: 93 % RH at the maximum temperature o,V
3 h dwells at the temperature extremes
10 cycles

Dust| (IR6X) Dust type: Talcum powder
IEC $0529

Particle size: < 75 pm
Dust density: 2 kg/m3 o,V
Pressure: 2 kPa regulated underpressure inside protective housing

Duration: 8 h
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Test Severity 32 4
55| 8
T 8 o
Resistance to solvents Solvents:
and contaminating fluids
IEC 61300-2-34 - HClatpH2
- NaOH at pH 12
- Cable compound (petroleum jelly), ISO 1998-1:1998, 1.60.132
- Automotive diesel 0il ISO 1998-1:1998 120131 and EN 590 | S,V® | S,V°
- 10 % Nonyl Phenol Ethoxylate solution (Igepal) (at 50 °C +
2 °C)
Duration: Automotive diesel — 1 hour immersion, 24 hour drying
Others: 5 days, no drying
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2)
IEC $1300-2-26 S Ve 5 /e
Temperature: +35 °C . P
Duration: 5 days
Watgr immersion Depth of water above highest point of closure: 1 m (Oran equivalent
IEC $1300-2-23 water pressure of 10 kPa)
MetHod 2 Test conducted at +23 °C + 3 °C \ \
Duration: 7 days
No wetting agent

Yuitable material degradation and corrosion acceptance criteria shall be specified
performance standards.
S

ealing medium may be replaced for sealing test.

@  Hor rigid cables with diameter @ > 25 mm, the clamping distance may be increased to 1 000 mm.

b deparate test samples for sealing performance and optical‘gerformance evaluation may be used.

in the relgvant
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Table A.15 — Hardened optical connectors and closures — Category S —

Outdoor subterranean environment
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S
22| 8
c o =
Test Severity s 7
- - 2
£8 | ©
Assembly and 5 disassembly/assembly cycles
disassembly of fibre " R
optic mechanical At least one "Change of temperature" cycle between each
splices, fibre disassembly/assembly cycle scv SV
man&gement systems Seating-testconduetedat—+23=6—+3—=C
and ¢losures
IEC $1300-2-33
Assgmbly and If applicable, move the fibre management system to gain access
disagsembly of fibre to the splice trays. Move the splice trays to gain access to splices
optiqd mechanical and fibres.
splicks, fibre )
manfgement systems Rearrange splices and/or connectors. oV
and glosures Add splice trays/splice modules when applicable.
IEC $1300-2-33
Add fibre/cable.
Mating durability® 20 cycles
IEC $1300-2-2 _ o.v
Optical test conducted at +23 °C + 3 °C
Fibrg optic connector Load: 300 N (straight pull 0°)
proof test with static . .
load Load: 25 N (side pull 90°)
IEC 61300-2-50 Duration: 5 s S,O,V
Tests conducted at +23 °C + 3.°C
Sealing and optical perform@nce checked after test
Fibrg/cable retention® Load (N): 20 x cable diameter (mm)
IEC $1300-2-4 Duration: 1 h per cable at test temperature
Sealing test conducted at —15 °C £ 2 °C and +45 °C £ 2 °C S,0,V | S{OV
Optical test conducted at +23 °C + 3°C
Axial compression Axial load*450 N on (rigid) strength member of cable
IEC $1300-2-11 Durations30 min per central strength member vV
Test conducted at +23°C £ 3°C
Cable bending® €ycle with bending angle: +30° and —30°
IEC $1300-2-37 Point of application: 400 mm from end of seal?®
5 cycles per cable at test temperature
5 min at each extreme position SV
Sealing test® conducted at —15 °C + 2 °C and +45 °C + 2 °C
Optical test? conducted at +23 °C + 3 °C
Cable bendihg® Cycle with bending angle: +90° and —90°
IEC $1300-2-37 Point of application: 400 mm from end of plug?®
5 by\z:UD M1 \,ab:c dt tcat tcnlpcratulc
5 min at each extreme position S.0V
Sealing test® conducted at —15 °C + 2 °C and +45 °C + 2 °C
Optical test? conducted at +23 °C + 3 °C
Torsion® Cycle with torque angle: +90° and —90°
IEC 61300-2-5 Point of application: 400 mm from end of seal?®
5 cycles per cable at test temperature
S,0,v | S,0,V

5 min in each extreme position
Sealing test® conducted at —15 °C + 2 °C and +45 °C+ 2 °C

Optical test? conducted at +23 °C + 3 °C
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Test Severity s o
S|
T S o
Impact Impact tool: 1 kg mass steel ball
IEC 61300-2-12 Drop height: 2 m
(method B) Impact locations: centre of closure at 0°, 90°, 180° and 270° SV
around longitudinal axis of enclosure ’
Number of impacts: 1x per location per test temperature
Sealing test conducted at =15 °C + 2 °C and +45°C + 2 °C
Impact (free fall) 5 drops per test sample
IEC $1300-2-12 1,5 m drop height S,0,V
(method A) Test conducted at +23 °C + 3 °C
Vibration (sinusoidal) Frequency: 10 Hz
IEC $1300-2-1 )
Amplitude: 3 mm
Cables clamped at 500 mm from connector or closure SAY 3.V
Number of cycles: 1 000 000 (about 28 h)
Test conducted at +23 °C + 3 °C
Vibration (sinusoidal) Frequency range: 5 Hz to 500 Hz
IEC $1300-2-1 Number of sweeps per axis: 10 sweeps (5 — 500 =.5)\Hz
Change of frequency: 1 octave/min
Number of axes: 3 mutually perpendicular axes oV oV
Amplitude: 3,5 mm at frequencies below 9 Hz ’ '
Acceleration: 10 m/s? at frequencies above)9 Hz
Tests conducted at +23 °C  3°C
Shogk Wave form: Half sine
| Duration: 11 milliseconds
IEC $1300-2-9 Acceleration: 150 m/s?
Axes: 3 mutually perpendicUlar axes oV oV
Number of shocks: 3 shecks per axis and per direction of axis, ' '
18 shocks in total
Test conducted at23 °C + 3 °C
Crush resistance Load: 1 000 N
IEC $1300-2-10 Application aréa: 25 cm? (circular shape)
Location:centre of closure at 0° and 90° around longitudinal axis
of closure SAY $V
Duration: 10 min per location per test temperature
Sealing test conducted at —-15 °C £+ 2 °C and +45°C £+ 2 °C
Change of temperature®- \|Temperature range: =30 °C to +60 °C
IEC $1300-2-22 Duration at extreme temp.eract,ures.: 4 h sov | slov
Temperature change rate: 1 °C/min
12 cycles
Composite temperature Z/AD profile with exposure to cold and humidity cycles
humidity eyclic test Temperature range: —10 °C to +65 °C
IEC $1300-2-21 Humidity: 93 % RH at the maximum temperature o,V
3 h dwells at the temperature extremes
foTycies
Resistance to solvents Solvents:
and contaminating fluids
IEC 61300-2-34 - HClatpH2
- NaOH at pH 12
- Cable compound (petroleum jelly), ISO1998-1:1998,
1.60.132
- Automotive diesel oil ISO 1998-1:1998, 1.20.131, and s,vd s,vd
EN 590

- 10 % nonylphenol ethoxylate solution (Igepal)
- (at 50 °C £ 2 °C)

Duration: Automotive diesel — 1 hour immersion, 24 hour drying at
RT

Others: 5 days, no drying
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38| 8
c o =]
Test Severity s o
S|
T S o
Dust (IP 6x) Dust type: talcum powder
IEC 60529 Particle size: < 75 pm
Dust density: 2 kg/m3 o,v
Pressure: 2 kPa underpressure inside enclosure
8 h duration
Watgr immersion Depth of water above highest point of closure: 5 m (or an
IEC $1300-2-23 equivalent water pressure of 50 kPa)
Method 2 Test conducted at +23 °C + 3 °C V \%
Duration: 7 days
No wetting agent
Salt mist Salt solution 5 % NaCl (pH: between 6,5 and 7,2)
IEC $1300-2-26 d d
i Temperature: +35 °C SV Vv
Duration: 5 days

@  Hor rigid cables with diameter @ > 25 mm, the clamping distance may be increased to 1 000 mm.
Yeparate test samples for sealing performance and optical performance évaluation may be used.
¢ dealing medium may be replaced for sealing test.

Yuitable material degradation and corrosion acceptance criteria shall be specified in the relgvant
performance standards.
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Performance criteria

Table A.16 — Single mode connectors

Optical performance criteria for single mode connectors

fibre

Test Requirement
Attenuation of random Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm
mated connector grades
IEC 61300-3-34 for single- Grade A Not specified at this time
connector and
IEC 64300-3—45-fortuit Grade B 012 dB mean

charn
inr

IEC

path):

fibrelconnector 2 ¢ < 0,25 dB max. for =2 97 % of the connections
Grade C < 0,25 dB mean
< 0,50 dB max. for 2 97 % of the connections
Grade D < 0,50 dB mean
< 1,0 dB max. for 2 97 % of the'connections
Random mated return loss: Return loss Return loss at 1 310 nm, 1 550-nm and 1625 nm
| grades
IEC $1300-3-6 ¢
Grade 1 > 60 dB (mated) and > 55 dB (unmated)
Grade 2 > 45 dB
Grade 3 > 35 dB
Grade 4 > 26 dB
Actiye monitoring of Change in attenuation during test:

ges in attenuation and
urn loss (multiple

51300-3-3 - ¢

6<0,2dBat1310 nmand 1 550«0m and & < 0,3 at 1 625 nm for pigtails (1
connection)

6=<05dBat1310nm,§<0.6dBat1550 nmand 6<0,8dB at1625nm

for patch cords (= 2 cennections)

Change in attepuation after test:

8 <0,2dB at1 310 nm, 1 550 nm and 1 625 nm for pigtails (1 connection)

5<0,4,dBat 1310 nm, 1 550 nm and 1 625 nm for patch cords
(= 2 eonnections)

The“return loss requirement of the specified return loss grade shall be met
during and after the test.

IEC

Tranlsient loss:

51300-3-28 - ©

Change in attenuation during test:

8 <0,5dB at 1 550 nm per connection
3<1,0dB at 1 625 nm per connection
Change in attenuation after test:

5 <0,2dB at 1 550 nm and 1 625 nm per connection

2 F

consl

deration-

br MT-ferule based connectors with more than 12 fibres, the random mating attenuation method is unde

b
start

of the test.

The change in attenuation refers to the +/- deviation from the original value of the transmitted power at the

¢ Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.
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Table A.17 — Single mode field mountable connectors

Optical performance criteria for single mode FMC

Acceptance criteria Requirement
Attenuation of random Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm
mated connectors grades
IEC 61300-3-34 for single — Performance criteria are under consideration.

fibre connector @

Wavplength dependence of Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm|
attenpuation for connection grades

with|2 field mountable — - -

connectors Performance criteria are under consideration.

IEC $1300-3-7 for single-
fibre|connector 2

Random mated return loss: Return loss Return loss at 1 310 nm,;*1 550 nm and 1625 nm
IEC $1300-3-6 2 grades
Grade 1 > 60 dB (mated) and > 55 dB (unmated)
Grade 2 > 45 dB
Grade 3 > 35 dB
Grade 4 > 26 dB
Actiye monitoring of Change in attenuation during test:

changes in attenuation and
in refturn loss

IEC $1300-3-3 2 ®

1]

§<0,2dB at 1310 nm@nd 1 550 nm and § < 0,3 dB at 1 625 nm for pigtail
(1 connection)

5<0,5dBat 1310 nm, 3<0,7dB at1550 nmand<1,0dB at1625nm fjor
patch cords (2’connections)

Change.in_attenuation after test:
8 £0,2dB at 1 310 nm, 1 550 nm and 1 625 nm for pigtails (1 connection)

$ £90,4 dB at 1 310 nm, 1 550 nm and 1 625 nm for patch cords
(=2 connections)

The return loss requirement of the specified return loss grade shall be met
during and after the test.

Transient loss Change in attenuation during test:
IEC $1300-3-28 &0 5 <0,5dB at 1 550 nm per connection
3 <1,0dB at 1 625 nm per connection

Change in attenuation after test:

< n") dB at1 550 nmand 1625 nm per connection

a8 Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.

b The change in attenuation refers to the +/- deviation from the original value of the transmitted power at the
start of the test.
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Table A.18 — Multi mode connectors

Optical performance criteria for multi mode connectors

Test Requirement
Attenuation of random mated Attenuation Attenuation at 850 nm
connectors grades
IEC 61300-3-34 for single-fibre Grade A Not specified at this time
connector and IEC 61300-3-45
for multi-fibre connector Grade B | < 0,3 dB mean
(Note 1) < 0,6 dB max. for 2 97 % of the connections
Grade C <05 dB mean
< 1,0 dB max. for 2 97 % of the connection§
Grade D Not specified at this moment
Random mated return loss: Return loss Return loss at 850 nm
rades
IEC §1300-3-6 . — —=
Grade 1 Not specified at this'time
Grade 2 > 20 dB (mated)

Actiye monitoring of changes | Change in attenuation at 850 nm: see relevant pérfermance specification

in atfenuation and in return . .
The return loss requirement of the specified feturn loss grade shall be mgt

loss ’

during and after the test.
IEC $1300-3-3
(Note 2)
Transient loss Change in attenuation at 850 nnj;
IEC $1300-3-28 8 < 0,5 dB per connection during test.
(Notg 2) 5 < 0,2 dB per connectiotnafter test.

NOTE 1 For MT ferule based connectors with more than 12 fibres, the random mating attenuation method is
undgr consideration.

NOTE 2 The change in attenuation refers to the «/- deviation from the original value of the transmitted power at
the dtart of the test.
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Table A.19 — Single mode mechanical splices

Optical performance criteria for single mode mechanical splices

Test Requirement
Attenuation for Attenuation Attenuation at 1 310 nm, 1 550 nm and 1 625 nm
mechanical splices grades
IEC 61300-3-4 ° Grade A Not specified at this time
Grade B < 0,12 dB mean
< 0,25 dB max. for 2 97 % of the connections
Grade C < 0,25 dB mean
< 0,50 dB max. for 2 97 % of the connections
Grade D < 0,50 dB mean
< 1,0 dB max. for 2 97 % of the connections
Return loss Return loss Return loss at 1 310 nm, 1 550 nmand 1 625 nm
X b grades
IEC $1300-3-6
Grade 1 > 60 dB (mated)
Grade 2 > 45 dB
Grade 3 > 35 dB
Grade 4 > 26 dB

Actiye monitoring

charnges in attenuation

and feturn loss

IEC $1300-3-3 2. ®

and after the test.

Change in attenuation during and aftertest:

6<0,2dB at1310 nm, 1 550 nmvand 1 625 nm

The return loss requirement of the specified return loss grade shall be met during

Tranlsient loss:

IEC $1300-3-28 &0

Change in attenuation'during test:
8 < 0,5 dB per splice at 1 550 nm
6 < 1,0 dB,persplice at 1 625 nm

Change in attenuation after test:

8'< 0,2 dB per splice at 1 550 nm and 1 625 nm

2 The change in attenuation refers to the +/- deviation from the original value of the transmitted power at th

start|of the test.

b1 psting at 1 625 nm is optional for enterprise applications but required for carrier applications.

[)



https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

IEC 61753-1:2018 © IEC 2018 —49 -

Table A.20 — Multi mode mechanical splices

Optical performance criteria for multi mode mechanical splices

Test Requirement
Attenuation of mechanical Attenuation Attenuation at 850 nm
splices grades
IEC 61300-3-4 Grade A Not specified at this time
Grade B < 0,3 dB mean
< 0,6 dB max. for 2 97 % of the connections
Grade C <05 dB mean
< 1.0 dB max. for 2 97 % of the connection§
Grade D Not specified at this moment
Random mated return loss: Return loss Return loss at 850 nm
rades
IEC §1300-3-6 . — —=
Grade 1 Not specified at this'time
Grade 2 > 20 dB (mated)

Actiye monitoring of changes
in attenuation and return loss

IEC $1300-3-3
(Not¢ 1)

Change in attenuation at 850 nm: see relevant pérfermance specification

The return loss requirement of the specified feturn loss grade shall be mgt
during and after the test.

Transient loss
IEC $1300-3-28
(Not¢ 1)

Change in attenuation at 850 nm:
5 < 0,5 dB per splice during test,
8 < 0,2 dB per splice after test.

NOTE 1 The change in attenuation refers to the +/- deviation from the original value of the transmitted pow

the dtart of the test.

Table A.21 — Singlée’mode fusion splice protectors

Optical performance requirements for single mode fusion splice protectors

Acceptance criteria

Requirement

Actije monitoring of changes in
atterjuation and return loss

IEC $1300-3-3 @:b

Change in attenuation for 5 splice protectors:
8<0,2dBat1310 nm, 1 550 nm and 1 625 nm during test.
8§<0,1dB at1310 nm, 1550 nm and 1 625 nm after test.

2 The change i attenuation refers to the +/- deviation from the original value of the transmitted power at th

start|of the tesf.

b1 bsting=at,1 625 nm is optional for enterprise applications but required for carrier applications.

[©)

er at
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Table A.22 — Passive optical components

Optical performance criteria for single mode passive optical components 2

Test Requirement

Attenuation: Refer to the relevant performance standard P

IEC 61300-3-4

IEC 61300-3-7

IEC 61300-3-29

Return loss: Return loss Return loss

IEC $1300-3-6 grades
Grade T > 35 dB
Grade R >40 dB
Grade U > 50 dB
Grade V > 60 dB

Actile monitoring of changes in | Change in attenuation: refer to the relevant performahée standard © ¢

atterjuation and return loss
The return loss requirement of the specified returh [0ss grade shall be mgt

IEC $1300-3-3 during and after the test.

2 Mpultimode performance criteria are under consideration.

b Other optical parameters, for example isolation, directivity, polarization dependent loss and wavelengthis for
measgurements, can be found in the relevant performance standard,

¢ The change in attenuation refers to the +/- deviation from the _original value of the transmitted power aft the
start|of the test.

d becific optical values shall be specified in the relevant performance standard for each type of pagsive
optidal component and the environment required.

n
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Table A.23 — Fibre management systems

Optical performance requirements for single mode fibre management systems

Test Requirement
Active monitoring of change in Change in attenuation during test:
attenuation and return loss

IEC 61300-3-3 @: b

8<0,2dB at 1310 nm and 1 550 nm per incoming fibre
8 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:
8<0,17dBat1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set and splices:

5<0,2dB at1310 nm, 1550 nm and 1 625 nm per incomingyfibre

Trangient loss Change in attenuation during test:

IEC

51300-3-28 @ b 8 <0,5dB at 1 550 nm per life circuit
8 < 1,0 dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

8 <0,1dB at 1550 nm and 1 628 nm per optical circuit
For circuit containing an optical’ connector set and splices:

8 <0,2dB at 1550 nm and'1 625 nm per optical circuit

a T
start

b T

he change in attenuation refers to the +/- deviation(from the original value of the transmitted power at th
of the test.

bsting at 1 625 nm is optional for enterprise applications but required for carrier applications.

[¢)
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Table A.24 — Category C — Wall outlets and boxes

Performance requirements for single mode category C — Wall outlets and boxes

Test Requirement

Optical performance criteria

Active monitoring of changes in | Change in attenuation during test:
attenuation and return loss

) 5<0,2dB at 1310 nm and 1 550 nm per incoming fibre
IEC 61300-3-3 2

8 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:

8§<0,17dBat1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set and splices;

§<0,2dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre

Tranpient loss Change in attenuation during test:
IEC $1300-3-28 @ b 3 <0,5dB at 1 550 nm per life circuit
5 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

3<0,1dB at 1550 nm and</625 nm per optical circuit
For circuit containing an ‘eptical connector set and splices:

8 <0,2dB at 1 550 nm and 1 625 nm per optical circuit

Seal'ng performance criteria

Degrlees of protection provided Category C.wall outlets and boxes shall meet at minimum IP 30 after the
by epclosures tests.

IEC $0529 (IP 30"=After installation protected against ingress of objects with size lafger
than!2,5 mm. No protection against water)

2 The change in attenuation refers,to the +/- deviation from the original value of the transmitted power at th
start|of the test.

[

b Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.
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Table A.25 — Category C — Optical distribution frame modules (OFDM)

Performance requirements for category C single mode ODFM

Test Requirement

Optical performance criteria

Active monitoring of changes in | Change in attenuation during test:
attenuation and return loss

) 5<0,2dB at 1310 nm and 1 550 nm per incoming fibre
IEC 61300-3-3 2

8 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:

§<0,1dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set and splices;

§<0,2dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre

Tranpient loss Change in attenuation during test:
IEC $1300-3-28 @ b 3 <0,5dB at 1 550 nm per life circuit
5 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

8 <0,1dB at 1550 nm and<1/625 nm per optical circuit
For circuit containing an ‘eptical connector set and splices:

8 <0,2dB at 1 550 nm and 1 625 nm per optical circuit

28 The change in attenuation refers to the +/- deviation from the original value of the transmitted power at th
start|of the test.

b Testing at 1 625 nm is optional for enterpriseé applications but required for carrier applications.

[)
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Table A.26 — Category A, single mode boxes, street cabinets

and free breathing closures

Performance requirements for category A, single mode boxes, street cabinets and free breathing

closures

Test

Requirement

Optical performance criteria

Active monitoring of changes in
attenuation and return loss

IEC 61300-3-3 2:®

Change in attenuation during test:
8 <0,2dB at1310 nm and 1 550 nm per incoming fibre

5 <05 dBat1625 nm perincoming fibre

Change in attenuation after test:

For circuit with splices only:

§<0,1dBat1310 nm, 1 550 nm and 1 625 nm per incoming“fibre
For circuit containing an optical connector set and splices:

§<0,2dB at1310 nm, 1 550 nm and 1 625 nm périificoming fibre

Trangient loss

IEC $1300-3-28 2. b

Change in attenuation during test:
3 <0,5dB at 1 550 nm per life circuit
5 <1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

3<0,1dB at 1550 nmxand 1 625 nm per optical circuit
For circuit containing-an optical connector set and splices:

8 <0,2 dB at 1:550 nm and 1 625 nm per optical circuit

Seal'ng performance criteria

Degrlees of protection provided
by enpclosures

IEC 0529

The IEC.60529 IP 54 sealing criterion is used for boxes, street cabinets a
free_breathing closures.

Category A boxes, street cabinets and free breathing enclosures shall mq
minimum IP 54 after the tests.

IP 54 means that after installation the product is protected against ingres
dust and water sprayed from all possible directions.

et at

5 of

28 The change in-attenuation refers to the +/- deviation from the original value of the transmitted power at th

start|of the test:

b Testing at-h 625 nm is optional for enterprise applications but required for carrier applications.

[)
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Table A.27 — Category C, A, G and S single mode sealed closures

Performance requirements for single mode sealed closures

Test

Requirement

Optical performance criteria

Active monitoring of changes in
attenuation and return loss

IEC 61300-3-3 2. b

Change in attenuation during test:
5<0,2dB at 1310 nm and 1 550 nm per incoming fibre
8 <0,5dB at 1 625 nm per incoming fibre

Change in attenuation after test:

For circuit with splices only:

§<0,17dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre
For circuit containing an optical connector set:

§<0,2dB at1310 nm, 1 550 nm and 1 625 nm per incoming fibre

Trangient loss

IEC $1300-3-28 & 0

Change in attenuation during test:
3 <0,5dB at 1 550 nm per life circuit
5<1,0dB at 1 625 nm per life circuit

Change in attenuation after test:

For circuit with splices only:

3<0,1dB at 1550 nm and</625 nm per optical circuit
For circuit containing an ‘eptical connector set:

3<0,2dB at 1550 nm and 1 625 nm per optical circuit

Sealfng performance criteria

Seal|ng for pressurized
closyres of fibre optic devices
IEC $1300-2-38

This sealing (eniterion is mentioned for sealed closures that are able to ho
test over pressure of 20 kPa (categories C, A and G) or 40 kPa (category

Method A shall be used after completion of the test.

Method B is used for all mechanical tests at the specified test temperatur
After the test, the internal test pressure shall not be reduced by more
than 2 kPa (measured at the same atmospheric conditions as at the start

the test).

da
S).

of

2 The change in attenuation refers to the +/- deviation from the original value of the transmitted power at th

start|of the test.

b1 psting at 1 625\nm is optional for enterprise applications but required for carrier applications.

[)
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Table A.28 — Category A, G and S single mode hardened fibre optic connectors

2018

Performance requirements for single mode hardened fibre optic connectors 2

Test

Requirement

Opti

cal performance criteria

Attenuation of random mated

Attenuation

Attenuation at 1 310 nm, 1 550 nm and 1 625 nm

connectors grades
IEC 61300-3-34 for single — Grade A: Not specified at this time
fibre connector and IEC 61300-
3-45 for multi-fibre connector Grade B: < 0,12 dB mean
a ¢ < 0,25 dB max. for > 97 % of the connections
Grade C: < 0,25 dB mean
< 0,50 dB max. for =2 97 % of the connections
Grade D: < 0,50 dB mean
< 1,0 dB max. for 2 97 % of the connections.
Retufn loss of random mated Return Loss Return loss at 1 310 nm, 1 550 nm and+1 625 nm
connlectors | grades
IEC $1300-3-6 © Grade 1: > 60 dB (mated) and > 55 dB (uhmated)
Grade 2: > 45 dB
Grade 3: > 35 dB
Grade 4: > 26 dB

Actije monitoring of changes in
atterjuation and return loss

IEC

51300-3-3 b ¢

Change in attenuation during {€est:

8 <0,2dB at 1310 nm and 1,550 nm per connection

8 < 0,5 dB at 1 625 nmikper connection

Change in attenuation after test:

6<0,2dB at4 310 nm, 1 550 and 1 625 nm per connection

Changeg(in return loss:

Thevreturn loss for the specified grade shall be met during and after the t

psts

Tran

IEC

gient loss

51300-3-28 b ¢

Change in attenuation during test:

8 <0,5dB at 1 550 nm per connection

8 < 1,0 dB at 1 625 nm per connection

Change in attenuation after test:

6 <0,2dB at 1550 nm and 1 625 nm per connection

Sealfng,performance criteria
Seal|ng.for pressurised This sealing criterion is for hardened connectors that are used on sealed
closures closures that are capable to hold a test over pressure of 20 kPa (categories A

IEC 61300-2-38

and G) or 40 kPa (category S).
Method A shall be used after all tests.

Method B is used for all mechanical tests at the specified test temperature.
After the test, the internal test pressure shall not be reduced by more
than 2 kPa (measured at the same atmospheric conditions as at the start of

the test).
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Performance requirements for single mode hardened fibre optic connectors 2

Test Requirement
Degrees of protection provided This sealing criterion is for hardened connectors of Category A used on boxes
by enclosures or street cabinets (free breathing enclosures). They shall meet at minimum
IEC 60529 IP 65 and IP 67 after the tests.

IP 65/IP 67 means that after installation the hardened connector is completely
protected against ingress of dust, protected against jets of water from all
directions and that temporary immersion in water up to 1 m depth is allowed.

NOTE 1 For MT ferule based connectors with more than 12 fibres, the random mating attenuation method is
under consideration.

2 Multimode performance criteria are under consideration.

[

b The change in attenuation refers to the +/- deviation from the original value of the transmitted powerat t{
start|of the test.

¢ Testing at 1 625 nm is optional for enterprise applications but required for carrier applications.
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Annex B
(normative)

Performance standard numbering

The numbering of performance standards shall take the form IEC 61753-xxx-y. Where xxx
defines the component type. The third x is used to categorize the variants of the component
(e.g. pigtailed version, wavelength ranges or other). And y defines the environmental category.

The numbering scheme for fibre optic interconnecting devices and passive components is as
follows:

xxx|= 02x Connectors y = 2 Category C
xxx [= 03x Branching devices y = 3 Category OP
xxx |= 04x Filters y = 4 Category |

xxx| = 05x Passive optical power control y =5 Category E

devices y = 6 Category OP+

xxx[= 06x Isolators y = 7 Category A
xxx|= 07x Switches
xxx|= 08x WDM

xxx|= 09x Circulators

y = 8 Category G
y = 9 Category S

xxx = 10x Fibre management systems
xxx|= 11x Closures

xxx|= 12x Simplex and duplex cords
xxx|= 13x Fibre splice

xxx|= 14x Dispersion compensator
xxx|= 32x Connectors

xxx [= 33x Branching devices

xxx |= 34x Filters

xxx| = 35x Passive optical power control
dev|ces

xxX |= 36x Isolators
xxx |= 37x Switches
xxx|= 38x WDM
xxx|= 39x Circulators

xxx [=40x Fibre management systems

xxx = 41x Closures
xxx = 42x Patch cords
xxx = 43x Mechanical fibre splice

xxx = 44x Dispersion compensator
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Examples:

e |EC 61753-031-3 refers to a performance standard written for fibre optic branching
devices which are designed to operate in an outdoor but protected environment.

e |EC 61753-021-2 refers to a performance standard written for connectors terminated onto
single mode fibre which are designed to operate in an indoor controlled environment.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS D'INTERCONNEXION ET COMPOSANTS PASSIFS
FIBRONIQUES - NORME DE PERFORMANCE -

Partie 1: Généralités et recommandations

2018

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ormalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’'IEC

h pour

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans’les domaines

del I'électricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie des Norfmes internati
dejs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
Gyides (ci-aprés dénommés "Publication(s) de I'l|EC"). Leur élaboration est confiée a des_comités d'étud
trgvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organi
infernationales, gouvernementales et non gouvernementales, en liaison avec I'l|EG; participent égaleme
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selo
copditions fixées par accord entre les deux organisations.

nales,
bt des
, aux
tions
Nt aux
h des

Lejs décisions ou accords officiels de I'lEC concernant les questions technigues représentent, dans la njesure
dul possible, un accord international sur les sujets étudiés, étant donfié .que les Comités nationaux dg I'lEC

inéressés sont représentés dans chaque comité d’études.

Lefs Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'l[EC. Tous les efforts raisonnables sont entrepris afin qug I'lEC

s'gssure de I'exactitude du contenu technique de ses publicatiens; I'|EC ne peut pas étre tenue responsa
I'épyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

ble de

D4gns le but d'encourager l'uniformité internationale, les, €omités nationaux de I'lEC s'engagent, dans tdute la

mgsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées.en termes clairs dans ces derniéres.

L’'IIEC elle-méme ne fournit aucune attestatioh®*de conformité. Des organismes de certification indépe
folirnissent des services d'évaluation de_cenformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tdus les utilisateurs doivent s'assufer qu'ils sont en possession de la derniére édition de cette publication|.

y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
pour tout préjudice causé_en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soit, diréete ou indirecte, ou pour supporter les colts (y compris les frais de justice)
enses découlant”de”la publication ou de l'utilisation de cette Publication de I'lEC ou de toute

I'opjet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
del brevets et de ne pas avoir signalé leur existence.

nales
es ou

dants
es de
cation

aires,
I'lEC,
elque
et les
autre

ations

t faire
droits

La Norme internationale IEC 61753-1 a été établie par le sous-comité 86B: Dispositifs
d’interconnexion et composants passifs a fibres optiques, du comité d’études 86 de I'lEC:
Fibres optiques.

Cette deuxieme édition annule et remplace la premiére édition parue en 2007. Elle constitue
une révision technique.

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

a) définitions mises a jour avec de nouveaux produits: prises murales, coffrets a montage

mural ou sur poteau, épissures, modules ODF, armoires d’environnement ur
connecteurs renforcés et connexions montables sur le terrain;

bain,
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b)

c)
d)

e)

f)

g)

h)

Le textede cette Norme internationale est issu des documents suivants:

Le

les catégories U et O ont été remplacées par les catégories OP et OP+. Pas de séquence
obligatoire dans la catégorie OP+. La catégorie OP+ contient les essais de la
catégorie OP avec I'ajout de seulement 4 autres essais;

ajout de la catégorie | (industriel);

ajout des plages de température (avec le suffixe HD aux catégories C, OP, OP+ et I) au
cas ou des composants optiques passifs sont placés dans un boftier avec des composants
électroniques actifs (HD signifie Heat Dissipation, dissipation thermique);

la hauteur de la catégorie A a été modifiée de 3 m au niveau du sol (0 m);

la hauteur du niveau inférieur de I’environnement de catégorie G a été modifiée du niveau
du sol (Om) a —1 m en dessous du niveau du sol. L.e niveau supérieur reste a 3 m au-
essus du niveau du sol;

d

ajJout d’essais de performance, de sévérités d'essai et de criteres de Qualit¢ de
fgnctionnement pour de nouveaux produits: prises murales, coffrets a montage' murpl ou
siir poteau, épissures mécaniques, protecteurs d’épissures par fusion,~modules DDF,
armoires d’environnement urbain, connexions montables sur le terrain) et connecteurs
optiques renforcés;

Q.

sévérité de l'essai «Durabilité de [I'accouplement» pour{les connecteurs| des
htégories C, OP, OP+ et | a été ramenée a 200 cycles pour les_connecteurs avec férules
ylindriques et a 50 cycles pour les connecteurs avec férules rectangulaires;

[eIK?)

Ig sévérité de I'’essai «Variations de température» pour leg’ connecteurs et les composgants
optiques passifs de la catégorie | a été ramenée de 20'Cycles a 12 cycles (harmohisée
ayec les connecteurs et les composants d’autres catégories);

g sévérité de I'essai «Flexion du serre-cable» pourles connecteurs des catégories ¢, OP
el OP+ a été ramenée a 50 cycles;

lgs sévérités de I'essai «Montage et démontage des épissures mécaniques fibroniques,
des systémes de gestion des fibres et des boftiers» pour tous les boiltiers on} été
rgmenées a 5 cycles;

lgs sévérités de I'essai «Variations de*température» pour tous les boitiers de protegction
des catégories C, A, G et S ont été'ramenées de 20 cycles a 12 cycles (harmonisées|avec
Igs connecteurs et les composants);

lgs sévérités de I'essai «Résistance aux solvants et aux fluides contaminants» podr les
bpitiers des catégories G.et-S ont été modifiées: le kéroséne a été supprimé, I’exposition
al gasoil a été ramenée'a’/1 h d'immersion et a 24 h de séchage a température ambignte;

Igs critéres de perfermance d’étanchéité des boitiers étanches pour les catégories Gl et A
nt été ramenés a une surpression de 20 kPa;

réte a une-divergence +/- par rapport a la valeur d’origine de la puissance transmige au
sbut de(T'essai (harmonisée avec les criteres de variations de I'affaiblissement podr les
cpmposants, épissures et boitiers de protection).

o}
Le critére de variations de I'affaiblissement pour les connecteurs a été modifié de crdte-a-
c
d

FDIS Rapport de vote
86B/4131/FDIS 86B/4137/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote

ayant abouti a I'approbation de cette norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 61753, publiées sous le titre général Dispositifs
d'interconnexion et composants passifs fibroniques — norme de performance, peut étre
consultée sur le site web de I'lEC.
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Les futures normes de cette série porteront dorénavant le nouveau titre général cité ci-dessus.
Le titre des normes existant déja dans cette série sera mis a jour lors de la prochaine édition.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les données
relatives au document recherché. A cette date, le document sera

e reconduit,

e supprime,

e remplacé par une édition révisée, ou

e amendé.

IMPIORTANT - Le logo "colour inside"™ qui se trouve sur la page de)couverturg de
cetfe publication indique qu'elle contient des couleurs qui sont considérées comme
utiles a une bonne compréhension de son contenu. Les utilisateurs devraient, [par

conséquent, imprimer cette publication en utilisant une imprimanteé couleur.

Le cdntenu du corrigendum de mai 2019 a été pris en considération dans cet exemplaire
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INTRODUCTION

La série IEC 61753 traite des normes de qualité de fonctionnement applicables a tous les
produits passifs fibroniques, y compris les connecteurs, les composants optiques passifs, les
systémes de gestion de fibres et les différents boftiers de protection. La norme est publiée en
plusieurs parties. La présente partie, la Partie 1, concerne les informations générales sur les
normes de qualité de fonctionnement. Les autres parties sont connues en tant que normes de
qualité de fonctionnement et elles sont numérotées selon une classification donnée a
I’Annexe B. Ces normes contiennent les sévérités minimales d’essai et de mesure qui sont
communes a I’ensemble des produits passifs fibroniques pour un environnement de service
ou une catégorie de qualité de fonctionnement donné(e), ainsi que les sévérités minimales
d’esqdai et de mesure considérées comme spécifiques au produit concerné\ [dans
I’envlronnement couvert.

Les pormes de qualité de fonctionnement définissent les exigences de performance optique
normalisées selon un ensemble de conditions spécifiées. Chaque norme contient une sérfie ou
un ensemble d’essais et de mesures, assortis de conditions, de sévérités et de criféres
d’acgeptation et de rejet clairement définis. Les séries d’essais,s auxquelles il est
généralement fait référence en tant qu’environnement de service ou de fonctionnement qu en
ue catégorie de qualité de fonctionnement, sont destinées_a. étre effectuées les Junes
les autres, afin de prouver l'aptitude du produit a satisfaire aux exigences d¢’une

Le présent document définit les séries d’essais qui constituent chaque environnemeTt de

été
alisées en vue d’'un usage international. Un produit dont on a prouvé qu’il répondait a
toutels les exigences d’'une norme de qualité de fonctionnement peut étre déclaré conforme a
cettel norme de qualité de fonctionnement.

Les produits qui ont la méme classification“que ceux d’un fabricant qui satisfont a une nprme
de gpalité de fonctionnement fonctionneront selon les limites établies par cette norme de
qualité de fonctionnement. La compatibilité d’accouplement ou I'interchangeabilité de prgduits
provgnant de fournisseurs différentsy(de méme classification et conformes a la méme nprme
de gtalité de fonctionnement) ne peut étre garantie que dans le cas ou ces produits satisfont
auss| aux normes d’interface..Ce'n’est qu’a cette condition qu’'un niveau équivalent de qualité
de fgnctionnement sera asSure lorsque ces produits sont utilisés ensemble (par exemple,
dans|le cas de connecteurs optiques).

La cpnformité a ung norme de qualité de fonctionnement ne constitue pas une garantle de
qualifé de fonctionnement ou de fiabilité assurée pour toute la durée de vie du produit| Les
essals de fiabilité font I'objet d’'un programme d’essais séparé dans lequel les essais gt les
sévérlités chaisis représentent fidélement les exigences de ce programme d’essais de fiabilité.
La cphérence de la fabrication sera conservée en utilisant un programme d’assurance fe la
qualifé_ reconnu, tandis que la fiabilité du produit sera évaluée au moyen des procédures
recommandées dans I'lEC 62005 (toutes les parties).

Les essais et mesures sont choisis a partir de I'lEC 61300 (toutes les parties). Lorsque cela
est impossible, la méthode d’essai exigée est jointe comme annexe de la norme de qualité de
fonctionnement.
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DISPOSITIFS D'INTERCONNEXION ET COMPOSANTS PASSIFS
FIBRONIQUES - NORME DE PERFORMANCE -

Partie 1: Généralités et recommandations

1 Domaine d’application

de q

Le p

quali
elle i

détai

2 Références normatives

Les
des

s’apq
s'apg

IEC 60529, Degrés de protection procurés par les‘enveloppes (Code IP)

IEC
opti

IEC
Mét
(sin

IEC
Meét

I'accpuplement

La plésente partie de I'lEC 61753 fournit des recommandations pour la rédaction de_nofmes

alité de fonctionnement applicables a tous les produits passifs fibroniques.

résent document définit les essais et les sévérités qui constituent les 'catégorigs de
[é de fonctionnement ou les environnements de service ou de fonctionnement général et
dentifie les essais qui sont considérés comme spécifiques a un produif.-Les informgtions
Iées concernant les essais et les sévérités sont données a I’Annexe-A.

locuments suivants cités dans le texte constituent, pour'tout ou partie de leur contenu,
exigences du présent document. Pour les référefices datées, seule I'édition [citée
ligue. Pour les références non datées, la derniére édition du document de réfédence
lique (y compris les éventuels amendements).

1300 (toutes les parties), Dispositifs ‘d’interconnexion et composants passifs & fibres
es — Méthodes fondamentales d’essais et de mesures

1300-2-1, Dispositifs d’intefconnexion et composants passifs a fibres optiqups —

des fondamentales d’essais et de mesures — Partie 2-1: Essais — Vibrdtions
oidales)

1300-2-2, Dispaositifs d’interconnexion et composants passifs a fibres optiqups —
des fondamentales d’essais et de mesures — Partie 2-2: Essais — Durabilit¢ de

IEC $1300-2¢4y" Dispositifs d’interconnexion et composants passifs a fibres optiqups -
Méthodes fondamentales d’essais et de mesures — Partie 2-4: Essais — Rétention de la|fibre
ou du cablé

IEC 61300-2-5, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Procédures fondamentales d’essais et de mesures — Partie 2-5: Essais — Torsion

IEC 61300-2-6, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Méthodes fondamentales d’essais et de mesures — Partie 2-6: Essais — Résistance a la
traction du mécanisme de couplage

IEC 61300-2-7, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Procédures fondamentales d’essais et de mesures — Partie 2-7: Essais — Moment de flexion

IEC 61300-2-9, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d’essais et de mesures — Partie 2-9: Essais — Chocs
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IEC 61300-2-10, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Méthodes fondamentales d’essais et de mesures — Partie 2-10: Essais — Résistance a la
compression

IEC 61300-2-11, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Procédures fondamentales d’essais et de mesures — Partie 2-11: Essais — Compression
axiale

IEC 61300-2-12, Dispositifs d’interconnexion et composants passifs a fibres optiques
Méthodes fondamentales d’essais et de mesures — Partie 2-12: Essais — Impact

1300-2-17, Dispositifs d’interconnexion et composants passifs a fibres optiQques —
des fondamentales d’essais et de mesures — Partie 2-17: Essais — Froid

1300-2-18, Dispositifs d’interconnexion et composants passifs a fibres optiques
des fondamentales d’essais et de mesures — Partie 2-18: Essais —(Chaleur sedhe
iftance a haute température

1300-2-19, Dispositifs d’interconnexion et composants pasSifs a fibres optiques —
des fondamentales d’essais et de mesures — Partie 2-19(~Essais — Chaleur humide
i continu)

1300-2-21, Dispositifs d’interconnexion et composants passifs a fibres optiques —
des fondamentales d’essais et de mesures — <{Partie 2-21: Essais — Essai cydlique
osite de température/humidité

1300-2-22, Dispositifs d’interconnexion et)>composants passifs a fibres optiques —
des fondamentales d’essais et de mesures — Partie 2-22: Essais — Variation|s de
Srature

1300-2-23, Dispositifs d’intercohitexion et composants passifs a fibres optiques —
des fondamentales d’essais_et,de mesures — Partie 2-23: Essais — Etanchéité poyr les
itigrs non pressurisés de dispositifs a fibres optiques

1300-2-26, Dispositifs..d’interconnexion et composants passifs a fibres optiques -
Méthiodes fondamentales.d’essais et de mesures — Partie 2-26: Essais — Brouillard salin

IEC $1300-2-27, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d’essais et de mesures — Partie 2-27: Essais — Poussigre —
Ecoulement lafminaire

IEC $1300-2-28, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Procédures fondamentales d’essais et de mesures — Partie 2-28: Essais — Atmospghere

H Lali al al £ A}
corrostve{aroxyae ae-sotire)

IEC 61300-2-33, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d’essais et de mesures — Partie 2-33: Essais — Montage et
démontage des épissures mécaniques de fibres optiques, des systémes de gestion des fibres
et des boitiers

IEC 61300-2-34, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Procédures fondamentales d’essais et de mesures — Partie 2-34: Essais — Résistance des
composants d’interconnexion et des boitiers aux solvants et aux fluides contaminants

IEC 61300-2-35, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Procédures fondamentales d’essais et de mesures — Partie 2-35: Essais — Nutation du céble
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IEC 61300-2-37, Dispositifs d’interconnexion et composants passifs fibroniques — Procédures
fondamentales d’essais et de mesures — Partie 2-37: Essais — Courbure du cable pour les
boitiers pour fibres optiques

IEC 61300-2-38, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Méthodes fondamentales d’essais et de mesures — Partie 2-38: Essais — Etanchéité pour les
boitiers a fibres optiques a surpression interne

IEC 61300-2-42, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Procédures fondamentales d’essais et de mesures — Partie 2-42: Essais — Charge latérale
statique pour serre-céble

IEC $1300-2-44, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Procgdures fondamentales d’essais et de mesures — Partie 2-44: Essais — Flexiorn du derre-
cablg des dispositifs a fibres optiques

1300-2-45, Dispositifs d’interconnexion et composants passifs a'“\fibres optiques —
des fondamentales d’essais et de mesures — Partie 2-45: Essai$’s Essai de durdbilité
immersion dans 'eau

1300-2-46, Dispositifs d’interconnexion et composants( passifs a fibres optiques -
Méthodes fondamentales d’essais et de mesures — Partie 2¢46: Essais — Chaleur huifnide,
essaj cyclique

IEC $1300-2-50, Dispositifs d’interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d’essais et de mesures — Partie 2-50: Essais — Essai de résis{ance
des ¢onnecteurs a fibres optiques sous charge statique — Unimodal et multimodal

IEC $1300-3-3, Dispositifs d’interconnexion.” et composants passifs a fibres optiques -
Méthiodes fondamentales d’essais et de. mesures — Partie 3-3: Examens et mesures —
Contléle actif des variations de |'affaiblissement et de l'affaiblissement de réflexion

IEC 61300-3-4, Dispositifs d’interconnexion et composants passifs a fibres optiqups —
Méthiodes fondamentales d’essais et de mesures — Partie 3-4: Examens et mesures —
Affaiblissement

IEC 61300-3-6, Dispesitifs d’interconnexion et composants passifs a fibres optiques —
Méthiodes fondamentales d’essais et de mesures — Partie 3-6: Examens et mesures —
Affaiblissement dé.réflexion

IEC $1300-3~7, Fibre optic interconnecting devices and passive components — Basic tesf and
meagurement procedures — Part 3-7: Examinations and measurements — Wavelgngth
depenhderice of attenuation and return loss of single mode components (disponible en arglais
seulament)

IEC 61300-3-28, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Méthodes fondamentales d’essais et de mesures — Partie 3-28: Examens et mesures — Perte
transitoire

IEC 61300-3-29, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Procédures fondamentales d’essais et de mesures — Partie 3-29: Examens et mesures —
Caractéristiques de transfert spectral des dispositifs DWDM

IEC 61300-3-34, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-34: Examinations and measurements — Attenuation of
random mated connectors (disponible en anglais seulement)
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IEC 61300-3-45, Dispositifs d’interconnexion et composants passifs a fibres optiques -
Méthodes fondamentales d’essais et de mesures — Partie 3-45: Examens et mesures —
Affaiblissement di a I’'accouplement de connecteurs quelconques multifibres

Guide IEC 109, Aspects liés a I'environnement — Prise en compte dans les normes
électrotechniques de produits

ISO 1998-1:1998, Industrie pétroliere — Terminologie — Partie 1: Matiéres premiéres et
produits

3 ermes et définitions
Pour|les besoins du présent document, les termes et définitions suivants s’appliquent.

L'ISQ et PIEC tiennent a jour des bases de données terminologiques destinées a| étre
utilisees en normalisation, consultables aux adresses suivantes:

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

o 130 Online browsing platform: disponible a I'adresse http://ww@siso.org/obp

NOTE| Les définitions concernant les différents composants se trouvent dans1'IEC TS 62538 et dans les nprmes
de qudlité de fonctionnement de la série IEC 61753 correspondantes.

3.1
raccprd
composant qui permet 'accouplement entre un connecteur et un autre composant optique

Note 1 a l'article: Un autre composant optique est uneyfiche de connecteur, un composant actif, un composant
optique passif.

3.2
coffret
bofti¢r a ventilation libre qui est fixé a demeure sur un mur ou sur un poteau

Note 1 a l'article: Un coffret n'estpas spécifiquement congu pour permettre le mouvement des cabley (par
exemple torsion, flexion) aux orifices)de cables pendant le fonctionnement.

3.3
conrjecteur
composant normalement fixé a un appareil ou a I'extrémité d’'un cable afin de permetire la
conngxion et la.déconnexion de cables fibroniques

34
systeme'.de gestion de fibres
FMsr

systétme de controle, de protection et de stockage d'épissures, de connecteurs, de
composants optiques passifs et de fibres des cables d’entrée aux cables de sortie

Note 1 a l'article: Les plateaux d’épissures ou platines d’assemblage font partie d’'un systeme de gestion de fibres.

3.5

épissure de fibre

liaison permanente ou séparable entre fibres optiques réalisée au moyen soit d’'une épissure
par fusion, soit d’'une épissure mécanique

3.6

connexion montable sur le terrain

FMC

connecteur qui est monté directement sur une fibre ou un cable a fibres sur le terrain


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=6c5c7a3f941d232f8f46de2b38aa3c77

-72 - IEC 61753-1:2018 © IEC 2018

3.7
boitier a ventilation libre
boitier de protection qui permet librement I’échange d’air avec I'environnement

Note 1 a l'article: Un boftier a ventilation libre peut ressembler a un boitier scellé, mais il n'est pas congu pour
supporter une surpression ou une dépression variable causée par des variations de température ou des variations
de pression atmosphérique. Les boitiers a ventilation libre sont utilisés dans les environnements aériens pour
'interconnexion de cébles.

Note 2 a l'article: Une limitation de la pénétration d’eau et/ou une limitation de la pénétration de poussiére est
possible. Les boitiers a ventilation libre ne sont pas censés étre utilisés dans des zones susceptibles d’étre
inondées ou immergées dans |'eau.

3.8
conrjecteur fibronique renforcé
conngcteur étanche a I’eau et a la poussiére

Note 1 a l'article: Un connecteur fibronique renforcé est généralement utilisé comme connexion en installations
extérigures.

3.9
MICE
systgme de classification qui décrit les conditions de I’environnement local d’'un systéme de
cablgge selon les facteurs suivants:

|
3

écanique (M),

nfiltration (1),
— climatique et chimique (C),
— é|ectromagnétique (E)

Note 1 a l'article: Le terme MICE est référencé dans les normes de cablage génériques produitgs par
I'ISO/|EC JTC1 SC25 et a trait a la classification de I*environnement local d’'un systéme de cablage.

Quatr¢ principaux critéres environnementaux sontutilisés pour classifier un environnement:

‘¢lément M qui définit les caractéristiques mécaniques de I’environnement;

‘¢lément | qui définit les caractéristiques de protection contre les infiltrations de I’environnement;

‘¢lément C qui définit les caractéristiques climatiques et chimiques de I’environnement;

¢lément E qui définit les caractéristiques électromagnétiques de I’environnement.

Chacyn des quatre principdux, critéres environnementaux est lui-méme divisé en parameétres spécifiques|et en
niveayx pour ces parametres. La classification MICE pour un emplacement donné est donc définie comme
MalbdcEd, ou a, b, c etld sont respectivement des sous-classifications individuelles (niveaux) pour les critérgs M, I,
CetH.

Les syffixes pouries quatre principaux critéres environnementaux sont 1, 2 ou 3. Par exemple, I’environnenjent le
moins|sévére est-décrit comme M1I1C1E1, tandis que I'environnement le plus sévére est défini comme M3I3¢3E3.

Note 2 ad'article: L’élément E n’est pas considéré pertinent pour les composants optiques passifs.

[SOURCE: ISO/IEC 24702:2006, 3.1.11, modifié — les notes ont été ajoutées.]

3.10

module répartiteur optique

module ODF

ODFM

boitier qui est montable dans une structure support

Note 1 a l'article: Un ODFM contient un systéme de gestion de fibres et peut fournir des interconnexions
réarrangeables entre les cables d’entrée et les cables de sortie.

Note 2 a Il'article: La structure support qui abrite le module répartiteur optique est souvent appelé chassis
d’équipement.
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3.1

environnement de service ou de fonctionnement
environnement de service ou emplacement de fonctionnement typique correspondant a une
catégorie de qualité de fonctionnement donnée

3.12

catégorie de qualité de fonctionnement
série d’essais et de mesures avec des conditions et des sévérités clairement stipulées
choisies pour simuler un environnement de service ou de fonctionnement donné

3.13

nor

environnement de service donné

Note
séveéri
fibron

spécifjques au produit concerné dans I'environnement couvert.

3.14

rapp
rapp

3.15

essa
essa
donn

Note
inclus

Note 2 a I'article: Lorsqu’il y a une exigence-spécifique pour un produit, elle fait I'objet d’'un essai séparé

inclus

3.16
boiti

boitigr intérieur et extérieurlutilisé pour le stockage, la distribution ou la protection d’un

plusi

Note
optiqu
étanc

Note 3

norrlje de qualité de fonctionnement

e congue pour vérifier qu'un produit est capable de satisfaire aux exigences

a l'article: Une norme de qualité de fonctionnement contient une combinaison ,d‘essais, avec
tés et leurs critéres d’acceptation et de rejet, qui sont appliqués a I’ensemblg-des produits
ques pour une catégorie de qualité de fonctionnement donnée, ainsi que ceux qui sent considérés ¢

prt d’essai de la norme de qualité de fonctionnement
brt a produire a I'issue des essais selon une norme de qualité de fonctionnement

is spécifiques a un produit
s qui sont considérés comme spécifiques adune catégorie ou a un type de pn
e(e)

a l'article: Lorsqu’il y a une exigence IP spécifiqié pour un produit, elle fait I’objet d’'un essai séparé
e dans la norme de qualité de fonctionnement de produit correspondante.

e dans la norme de qualité de fonctionnement de produit correspondante.

pr de protection

burs liaisons de cables.ou de tout équipement de télécommunication passif ou actif

a l'article: Exemples de boitiers de protection: coffrets muraux, armoires, enceintes, chassis de répg
e, boitiers ou armoires de rue comme représentés a la Figure 1. Un bofitier peut étre soit un «
e» ou un «boftiera ventilation libre».

a l'article: ) Le boitier de protection contient un systeme de gestion de fibres.

d’'un

leurs
assifs
omme

oduit

et est

et est

e ou

rtiteur
bofitier
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Boitiers de protection

.._.-'
.,

e
r"’f S

A ventilation libre

Etanches a l'air et a
I’eau
" i
I Boitiers a I,-’ / . \
l ventilation libre ,rf / [ y
ffr / | X
Tti 4 ¥ |
Boitiers étanches Armoires i Bem
d’environnement ,"
urbain / |
4 Prises murales
Coffrets
IEC

Figure 1 — Relation entre plusieurs types de boitiers de protection

3.17
boitipr étanche
boitigr étanche a l'eau et a la poussiére pouvant supporter une surpression ou| une
déprgssion variables causées par des variations de température ou des variationg de
pression atmosphérique
Note 1 a [larticle: 1l n’y a pas d’échange d’air\avec I’environnement extérieur lorsqu’il est exposé p des
températures supérieures a la plage de température de service spécifiée.
Note 2 a [larticle: Bien que souvent appelés boitiers hermétiques, I'humidité peut pénétrer par diffugion a
I'intérijeur du boitier.
Note 3 a l'article: Les coffrets étanche’s ou les prises murales étanches doivent étre traités comme des bpitiers
étanches.
Les bofitiers,dont I'intérieur est complétement rempli sont également considérés comnje des

Note 4 a l'article:
boftiefs étanches.

3.18

armgqire d’environnement urbain

bofiti¢r extérieura ventilation libre installé au-dessus du sol et fixé en permanence au sol
et n‘esF pas

Une armoire d’environnement urbain est fixée en permanence au sol
dagnt le

Note & ,Rarticle:
duement congue pour permettre le mouvement des cables (par exemple torsion, flexion) pen

spéciff
fonctionmement:

3.19
prise murale
bofitier a ventilation libre pourvu de dispositifs de connexion fixes dans lequel le céble

horizontal est raccordé
Note 1 a I'article: La prise murale constitue I'interface avec le cordon de raccordement.

4 Abréviations

FMC connexion montable sur le terrain

FMS
ODFM

systéme de gestion de fibres
module répartiteur optique
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5 Préparation d’une norme de qualité de fonctionnement

5.1 Titre de la norme de qualité de fonctionnement

Le titre de la norme de qualité de fonctionnement doit étre clair. Ces informations doivent
inclure:

— la description du produit,

— la catégorie de qualité de fonctionnement appropriée,

— toute autre variante ou information de différenciation permettant de distinguer la norme

d a—oidracnorea oo o PYIRT-N H Y- | fanaetbiannapaant
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5.2 Essais

Pour|que le produit satisfasse a la norme de qualité de fonctionnement, les essais’ a effectuer
sur ge produit doivent étre clairement définis, y compris ceux qui sont spécifiques au produit.
Aucune ambiguité ou option ne doit étre permise.

Les fssais choisis combinés avec les sévérités/durées, les groupéments/séquences, les
méthjodes utilisées et les criteres d’acceptation/rejet doivent™fournir I'indication [d’un
environnement de service ou de fonctionnement défini.

La méthode d’essai a utiliser doit étre clairement définie péur chaque essai. Chaque foig que
poss|ble, la méthode d’essai doit &tre choisie a partir de I'’'EC 61300 (toutes les parties);|si tel
n’est| pas le cas, d’autres méthodes d’essais peuventétre définies. Si une méthode d’'essai
non péfinie est utilisée, la méthode d’essai et les{détails a spécifier doivent étre spégifiés
dans|l’annexe appropriée de la norme de qualité de.fonctionnement.

Les |normes de qualité de fonctionnement\*peuvent prévoir des essais supplémenfires
évenfuellement nécessaires pour donner les caractéristiques complétes d’un connectelir ou
d’un composant donné.

5.3 Détails

Les fétails a prendre en compte (sévérités et durées) doivent étre donnés pour toup les
essals et mesures définis dans une norme de qualité de fonctionnement. lls doivent| étre
directement liés aux exigences de qualité de fonctionnement définies par I’environnement de
service ou de fonctionnement. Aucune ambiguité ou option n’est permise.

5.4 | Exigences

Les g¢xigences de qualité de fonctionnement qui doivent étre satisfaites afin que le produit soit
conforme-a.Ja norme de qualité de fonctionnement doivent étre spécifiées pour chaque gssai
et/ou mesure. Aucune ambiguité n’est permise.

5.5 Nombre d’échantillons

Le nombre d’échantillons pour chaque essai doit étre défini dans I’'annexe correspondante de
la norme de qualité de fonctionnement. Aucune divergence n’est permise.

5.6 Définition de I’échantillon

L’échantillon a soumettre aux essais doit étre défini dans la norme de qualité de
fonctionnement correspondante.
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5.7 Groupements/séquences

En général, aucune séquence n’est nécessaire et chaque essai est destiné a étre réalisé
individuellement. Le cas échéant, les groupes d’essais et les séquences d’essais peuvent
étre exigés par l'utilisateur, le groupe d’utilisateurs ou le fabricant.

5.8 Critéres d’acceptation/rejet

Les critéres d’acceptation/rejet doivent étre établis sans ambiguité pour chaque essai dans le
cadre de la norme de qualité de fonctionnement, lorsque la catégorie de qualité de
fonctionnement I'exige. Aucune divergence ou exception n’est permise.

5.9 | Définition du produit de référence

Lorsqu'une norme de qualité de fonctionnement exige I'utilisation d’'un produit ou|d’un
composant de référence, le produit de référence doit étre clairement défini.dans I'annexe
corrgspondante de la norme de qualité de fonctionnement.

5.10| Rapport d’essai d’'une norme de qualité de fonctionnement

La cpnformité a une norme de qualité de fonctionnement doit @ire étayée par un rapport
d’esdai. Le rapport d'essai doit démontrer clairement que (des essais ont été effe¢tués
conformément aux exigences de la norme de qualité de fonctionnement et doit fourn|r les
détails complets des essais, ainsi qu'une déclaration, d’acceptation/rejet. Touted les
exiggnces d’'essai et de mesure doivent étre satisfaites avant qu’'un composant puisse étre
déclgré conforme a la norme de qualité de fonctionnement.

Touté¢ défaillance d’un produit lors d’un essai ou d'une séquence d’essais donnés doit figurer
dans|le rapport d’essai de la norme de qualité de fonctionnement. Une analyse de la cauge de
la défaillance doit étre menée et toute actionccorrective subséquente doit étre décrite.

d’esdqais ayant fait 'objet d’une défaillance doit étre repris(e), en précisant dans un rapport les

Si a{cun changement de conception:. @est effectué sur le produit, I'essai ou la séquence
résultats des deux essais.

Si dgs changements de conCeption sont réalisés, un nouveau programme d’essais complet de
la ngrme de qualité de_ fonctionnement doit étre effectué. Tout essai réalisé avec syccés
auparavant doit étre répété avec de nouveaux échantillons.

6 Aspects environnementaux

Les ¢xigences’concernant la réduction des effets néfastes a I’environnement pendant toyte la
duré¢ de vie des produits ne sont pas couvertes dans le présent document. Les aspects
envirpnementaux appropriés doivent étre implémentés conformément aux lignes direc‘rices
donné i 09

€169
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A1

Annexe A
(normative)

Essais, sévérités et critéres pour les normes de
qualité de fonctionnement

Généralités

LAnnexeA définit les essals les severltes recommandees et Ies criteres de quahte de

nnements de service ou de fonctionnement applicables aux produits passifs fibron
bleau A.1 et le Tableau A.2 offrent une liste des environnements de seryice’ ou de
onnement.

Les hormes de qualité de fonctionnement des composants suivants sont couvertes par le

présg¢nt document:

Les
par

bnnecteurs et adaptateurs fibroniques,
bnnexions montables sur le terrain (FMC),

bmposants optiques passifs,

c
c
épissures (protecteurs d’épissures par fusion et épissures¢mécaniques),
c
systémes de gestion de fibres (FMS),

C

bnnecteurs renforcés.

hormes de qualité de fonctionnement des boitiers de protection suivants sont couvertes
I¢ présent document:

rises murales (utilisation en intérieur'uniquement),

pffrets (a montage mural ou sur pateau),

p

c

armoire d’environnement urbain,
modules répartiteurs optiquées (ODFM),
b

bitiers (boftiers étanches’et boitiers a ventilation libre).

combinaisons )d’essais communs applicables a tous les types de produits fibroniqugs et
d’esdais spétcifiques a un produit donné.

Les &

min

|maI d eX|gences d’essai. II est reconnu que des essais supplementalres peuvent souvent

étre nécessaires pour caractériser complétement un composant ou un connecteur particulier.

Les

conditions d’environnement extérieur sont extraites de I'lEC 60721-2-1. Les types de

climats suivants sont couverts pour les catégories E, OP+, A, G et S:

froid,

froid tempéré,

chaud tempéré,

chaud sec,

doux chaud sec,
extrémement chaud et sec,
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— chaud humide,

— chaud humide, tempéré.

Pour

la catégorie OP, les types de climats suivants sont couverts (les environnements

«froids» sont exclus):

— froid tempéré,

— chaud tempéré,

— chaud sec,

— doux chaud sec,

- €
- C

- C

Tout
sont
d’acd
les 4
fibre
des

dépend du type de systéme et du niveau de qualité de fonctionnement exigé.

Les

thern
nuits
les

com
situa
de tg

ktrémement chaud et sec,
haud humide,

haud humide, tempéré.

ps les catégories de qualité de fonctionnement contenues dans la présente Anngxe A
applicables aux transmissions fibroniques unimodales et multimodales. Les criteres
eptation et les exigences de qualité de fonctionnement minimaleS~pour les connecteurs,
pissures mécaniques, les composants optiques passifs, les)systéemes de gestiogn de
b et les différents types d’enveloppes sont donnés par les Tableaux A.16 a A.28. Le thoix
aleurs a inclure dans les programmes d’essais de la norme de qualité de fonctionngment

limites de température minimale et maximale ifdiquées tiennent compte des ¢ffets
hiques engendrés par le rayonnement solaire ou\le rayonnement de surface pendant les
sans nuages. |l est possible que, dans les catégories d’environnement C, |, OP et PP+,
broduits soient situés dans un site ou,.uh emplacement conjointement avec| des
osants électroniques actifs qui générent de la chaleur. Dans ce document, de telles
fions sont appelées «sites avec dissipation thermique». Dans ces circonstances, la limite
mpérature supérieure maximale est.&tendue comme indiqué dans le Tableau A.2. [Pour

la catégorie CHD, |a température est(televée de +60°C & +70 °C. Pour les catégories

extér
doit
+85
dissi

Pour
effec

ieures, elle est augmentée jusqu*a +85 °C. Cela signifie qu'un produit de la catégorie OP
ésister a une température supérieure de +70 °C et qu’un produit de la catégorie PPHD
C (HD indique une température supérieure étendue nécessaire en raison de la
bation de chaleur supplémentaire générée par des composants électroniques actifs).

toutes les catégories, il n’existe pas d’ordre défini dans lequel les essais doiven{ étre
tués. Tous les_essais sont destinés a étre réalisés individuellement. Si une centaine

séqu
fonc

nce d’essais\.est exigée, elle doit étre définie dans la norme de qualit¢ de
onnement_pertinente.
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Tableau A.1 — Environnements de service ou
de fonctionnement et catégories de qualité de fonctionnement

Connecteurs fibroniques, connexions montables sur le terrain, épissures mécaniques, protecteurs
d’épissures par fusion, composants optiques passifs et systéemes de gestion de fibres

Catégorie de
qualité de
fonction-

nement

Description Environnement de service ou de fonctionnement

C Environnement intérieur Température de fonctionnement: —10 °C a +60 °C

controlé
Humidité relative: 5 % a 93 %

Emplacements protégés contre les intempéries, partiellemgnt
thermorégulés.

Généralement a l'intérieur d’un bureau, d’'une maisoh, d’un
batiment, d’'un garage intérieur, d’'une cave, d’un‘local

technique, d’un centre de télécommunication(ou enfermé dpns
un boftier de protection intérieur de catégofie €. Non soumjs a
la condensation.

OP Environnement extérieur Température de fonctionnement: —-25.°C'a +70 °C
rotégé

proteg Humidité relative: 0 % & 95 %

Emplacements protégés contre‘les intempéries, sans

thermorégulation.

Généralement a I'extérietr; mais enfermé ou couvert.

Emplacements: cabanes, greniers, cabines téléphoniques,
entrées des batiménts, garage ouvert, locaux techniques sans
surveillance, armgeires d’environnement urbain ou enfermé
dans des baqitiers de protection de catégories A, G ou S.

Soumis @Qu.brouillard salin, a la condensation et a des
précipitations limitées dues au vent. A proximité immédiatel du
sablé ou de la poussiére.

OP+ Environnement extérieur Température de fonctionnement: —40 °C a +75 °C

protege Humidité relative: 0 % a 95 %
Identique a OP, mais avee

une plage de température;de
fonctionnement étendue-pour
le froid, la chaleurseehe et

les variations de température
pour couvrir les climats Emplacements: cabanes, greniers, cabines téléphoniques,
froids et extrémement entrées des batiments, garage ouvert, locaux techniques sans
chauds. Essai de surveillance, armoires d’environnement urbain ou enfermé
condensation supplémentaire | dans des boitiers de protection de catégories A, G ou S.

Emplacements protégés contre les intempéries, sans
thermorégulation.

Généralement a I’extérieur, mais enfermé ou couvert.

Soumis au brouillard salin, a la condensation et a des
précipitations limitées dues au vent. A proximité immédiate| du
sable ou de la poussiére.

| Environnement industriel Température de fonctionnement: —40 °C a +70 °C
issu de la classification MICE . . .
Humidité relative: 0 % a 95 %

Emplacements: flots d’automatisation généralement.

Soumis a de fortes vibrations, a des sources de gaz corrosifs
industrielles, a des éclaboussures de solvants liquides, non
soumis a I'immersion.

E Environnement extréme Température de fonctionnement: —40 °C a +85 °C
Humidité relative: 0 % a 100 %

Emplacements non protégés contre les intempéries, sans
thermorégulation. Emplacements: Généralement a I'extérieur,
non enfermé.

Exposition directe a I'air libre, soumis a des sources
d’émissions chimiques industrielles.
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Connecteurs renforcés et boitiers de protection (prises murales, coffrets, modules répartiteurs optiques,
armoires d’environnement urbain et boitiers)

Catégorie de
qualité de
fonction-

nement

Description Environnement de service ou de fonctionnement

C Environnement intérieur Température de fonctionnement: —10 °C a +60 °C
contrélé s . R
Humidité relative: 5 % a 93 %

Emplacements protégés contre les intempéries, partiellement
thermorégulés.

Gondralamant o Lintdrigur dun hiirgaoy diing maicaon Ao
T g

batiment, d’'un garage intérieur, d’'une cave, d’un local
technique ou d’un centre de télécommunication. Non soum|s a
la condensation.

A Environnement aérien Température de fonctionnement: —40 °C a +65 RC
extérieur A . N
Humidité relative: 0 % a 100 %

Environnement extérieur, trés exposé, montage aérien au-
dessus du niveau du sol. Pas d’exigenhces relatives aux
inondations.

G Environnement extérieur au Température de fonctionnement: =40 °C a +65 °C
niveau du sol
Humidité relative: 0 % a 100 %

Environnement extérieurytres exposé, montage juste au-
dessus du sol ou au piveau de celui-ci avec possibilité

d’inondation, ou en,dessous du niveau du sol a l'intérieur de
coffrets de trottoir ou de boites de raccordement immergéefs
d’une maniérg prolongée dans 'eau.

—1 m < hauteur < +3 m (—: en dessous du niveau du sol, +:|au-
dessus duwniveau du sol)

S Environnement extérieur Temperature de fonctionnement: —-30 °C a +60 °C
souterrain ou enfoui oo . .
Humidité relative: 5 % a 100 %

A I'extérieur, soit directement enterré, soit stocké en dessous
du niveau du sol en boites de raccordement ou en regards
immergés d’une maniéere prolongée dans I'eau.

0 m < profondeur < 5 m
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Tableau A.2 — Environnements de service ou de fonctionnement et catégories de qualité

- 81 -

de fonctionnement avec dissipation de chaleur supplémentaire générée par des
composants électroniques actifs

Connecteurs fibroniques, épissures mécaniques, protecteurs d’épissures par fusion, composants
optiques passifs et systémes de gestion de fibres

Catégorie de

ualité de L . . .
?onction Description Environnement de service ou de fonctionnement
nement
chpb Environnement intérieur Température de fonctionnement: —10 °C a +70 °C
caontralé avec dieeipnfinn de N i .
chaleur supplémentaire Humidité relative: 5 % a 93 %
Identique a la catégorie C Emplacements protégés contre les intempéries, partieéllemgnt
mais avec une limite de thermorégules.
température de . Généralement a I'intérieur d’un bureau, d’une maison, d'un
fonctionnement supérieure batiment, d’'un garage intérieur, d’'une cave, d’un local
plus élevée pour la chaleur technique, d’un centre de télécommunication ou enfermé dpns
séche et les variations de un boitier de protection de catégorie C. Non*soumis a la
temperature. condensation.
hpHD Environnement extérieur Température de fonctionnement: £25*°C a +85 °C
protégé avec dissipation de . . .
chaleur supplémentaire Humidité relative: 0 % a 95 %
Identique & la catégorie OP Emplacements protégés gontre les intempéries, sans
mais avec une limite de thermorégulation.
température de Généralement a I'extérieur, mais enfermé ou couvert.
fonctionnement supérieure
plus élevée pour la chaleur Emplacements¢Cabanes, greniers, cabines téléphoniques,
séche et les variations de entrées des batiments, garage ouvert, locaux techniques s@ns
température. surveillance, armoires d’environnement urbain ou enfermé
dans des.boitiers de protection de catégories A, G et S.
Soumisiau brouillard salin, a la condensation et a des
précipitations limitées dues au vent. A proximité immédiatel du
sable ou de la poussiére.
Qp+HD Environnement extérieur Température de fonctionnement: —40 °C a +85 °C
protégé avec dissipation de o PPN 0
chaleur supplémentaire: Humidité relative: 0 % a 95 %
Identique & la catégorie OP+ Emplacements protégés contre les intempéries, sans
mais avec une limite.de thermorégulation.
température de o Généralement a I'extérieur, mais enfermé ou couvert.
fonctionnement supérieure
plus élevée-pour la chaleur Emplacements: cabanes, greniers, cabines téléphoniques,
séche et les'variations de entrées des batiments, garage ouvert, locaux techniques s@ns
température. surveillance, armoires d’environnement urbain ou enfermé
dans des boitiers de protection de catégories A, G et S.
Soumis au brouillard salin, a la condensation et a des
précipitations limitées dues au vent. A proximité immédiatel du
sable ou de la poussiére.
|HP Environnement industriel Température de fonctionnement: —40 °C a +85 °C
avec dissipation de chaleur N N

supplementaire.

Identique a la catégorie |,
mais avec une limite de
température de
fonctionnement supérieure
plus élevée pour la chaleur
séche et les variations de
température.

1l bk [ Fay 5O L
romrarteTreratve U /0 a JJ /0

Emplacements: flots d’automatisation généralement.

Soumis a de fortes vibrations, a des sources de gaz corrosifs
industrielles, a des éclaboussures de solvants liquides, non
soumis a I'immersion.

Le comportement au feu ne reléve pas du domaine d’application du présent document, il fait

I’objet d’autres normes et réglementations.

Il convient de considérer la résistance des matériaux de polyméres a l'ozone et au
rayonnement UV pour les catégories E, A ou G, ou dans d’autres environnements avec
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exposition de longue durée a la lumiére UV. Ces exigences liées aux matériaux doivent étre
données dans la norme pertinente de la série IEC 61753.

A.2 Comment trouver les essais de performance pour la catégorie souhaitée ?

La catégorie pertinente pour I’environnement de service ou de fonctionnement d’'un produit
peut étre trouvée en suivant 'organigramme de la Figure A.1.

PN

Composant ou
boftier ?

Boitier Composant

y

Sélectionner la
catégorie
d’environnement de
fonctionnement

Sélectionner la
catégorie
d’environnement de
fonctionnement

Non (passifs)

l

C A G S impliqués ?
(Tapleau (Tableau (Tableau (Tableau
N.12) A.13) A.14) A.15)

l

i

l

Composants
électroniques actifs

Oui (actifs

l

i

l

l

l

C OP OP+ I E
(Tableau (Tableau (Tableau (Tableau (Tableau
A.3) A.5) A7) A.9) A.11)
CHD OPHD OP+HD IHD
(Tableau (Tableau (Tableau (Tableau
A4) A.6) A.8) A.10)

Figure A.1 — Organigramme d’identification de la catégorie pertinente
pour I’environnement de service ou de fonctionnement

Une fois la catégorie identifiée, les Tableaux A.3 a A.15 suivants indiquent les essais
minimaux exigés, les méthodes d’essai et les critéres d’acceptation recommandés pour le
produit spécifique. Les critéres d’acceptation S, O et/ou V sont indiqués pour les essais qui
doivent étre effectués sur chaque produit indiqué en haut des colonnes.

S: Critéres d’acceptation d’étanchéité

O: Criteres d’acceptation optique

V: Critéres d’acceptation du contrdle visuel

Les essais avec une cellule vide ne sont pas exigés pour le produit choisi.
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Les critéres d’acceptation détaillés pour les produits concernés sont énumérés dans les
Tableaux A.16 a A.28.

Tableau A.3 — Connecteurs, composants passifs, épissures mécaniques, protecteurs
d’épissures par fusion et systémes de gestion de fibres — Catégorie C — Environnement

intérieur controlé

2 ]
3 Sa| ¢
Essai Sévérité F g ow @ g
e L | 25| 2 i
c E o o
o o -
Rétepption de la fibre Charge:
ou d{i cable .
IEC 61300-2-4 50 N pendant 60 s pour les cables avec renforts en
fils d’aramide
10 N pendant 60 s pour les gaines ou les cables o
sans renforts en fils d’aramide o,V | O v V’
5,0 N pendant 60 s pour les fibres sous revétement
protecteur
2,0 N pendant 60 s pour les fibres sous revétement
primaire
Réteption de la fibre Charge:
ou dyi cable .
IEC 61300-2-4 10 N pendant 60 s pour les cables
5,0 N pendant 60 s pour les fibres sous fevétement o,V
protecteur
2,0 N pendant 60 s pour les fibres sous revétement
primaire
Rétention de la fibre Charge:
ou dfi cable ® v
IEC 61300-2-4 10 N pendant 60 s pour Igsicables VO,b
5,0 N pendant 60 s pourles éléments de cables et
les gaines
Résigtance a la Charge: 40 N‘pendant 60 s
tractlon du o
mécanisme de o,V | OV V‘d
couplage
IEC $1300-2-6
Charjge latérale Charge: 1 N pendant 1 h pour les cables
statique 2:¢ 0,2 N pendant 5 min pour les fibres sous
IEC $1300-2-42 revétement protecteur oV oV
Deux directions perpendiculaires I'une par
rapport a l'autre
Charlge laterale Charge: 1,0 N pendant 1 h pour les cables
stati’Eue po 0,5 N pendant 5 min pour les éléments de
IEC $1300-2-42 cables et les gaines \(/),b
Deux directions perpendiculaires 'une par rapport a
'autre
Flexion du serre- Charge: 2 N pour les cables
cable des dispositifs ) R o,
a fibres optiques Cycle: £90 oV V&
IEC 61300-2-44 Nombre de cycles: 50
Torsion Charge: 10 N pour les cables
IEC 61300-2-5 2,0 N pour les fibres sous revétement
primaire et sous revétement protecteur ov | ov

25 cycles + 180°

Distance de fixation fibres/cables: (25 + 5) cm
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