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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS
PERFORMANCE STANDARD -

Part 111-8: Sealed closures for category G —
Ground

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatiq
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in
this end and in addition to other activities
Technical Reports

4) In order to promote |nterna ional i i ional Committees undertake to apply IEC Publications

transparently to the ma ; ational and regional publications. Any divergence
between any IEC Publication _and 8 \g national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does i i conformity. Independent certification bodies provide conformity
assessment ser access to IEC marks of conformity. IEC is not responsible for any

6) All users should exsurg that the e/atest edition of this publication
7) No liability C directors, employees, servants or agents including individual experts and
members of \{s tech N i and IEC National Committees for any personal injury, property damage or

Publlcatlo

8) Attention is drawmq to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the.gdrrect application of this publication.

9) Attention 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.

International Standard IEC 61753-111-8 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

The text of this standard is based on the following documents:

FDIS Report on voting
86B/2905/FDIS 86B/2935/RVD

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

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

Document Sharing Hub

Full document details: IEC 61753-111-8 2009


http://www.avadocuments.com/doc/iec-61753-111-8-2009
http://www.avadocuments.com/doc/iec-61753-111-8-2009

-4 - 61753-111-8 © IEC:2009

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

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

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

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or
*+ amended.

@C@
S
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INTRODUCTION

Performance standards for sealed closures define the requirements for standard optical
performance under a set of specified conditions. This part of IEC 61753-111 contains a series
or a set of tests and measurements with clearly stated conditions, severities and pass/fail
criteria. The set of tests is intended to be a basis to prove the product’s ability to satisfy the
requirements of a specific application, market sector or user group.

A product that has been shown to meet all the requirements of this performance standard may
be declared as complying with this performance standard. Products having the same
classification from one manufacturer that satisfy this performance standard will operate within
the boundaries set by the performance standard. There is no guarantee that products from
different manufacturers, having the same classification and which cg to the same

performance standard, will provide an equivalent level of performanceé are used
together

Conformance with IEC environmental policy according to IEC Guide ng“the need
to reduce the impacts on the natural environment of fibre optic phases of

and end-of-life
standard, but will

their life — from acquiring materials to manufacturing
treatment (i.e. re-use, recycling (recovery and disposal

Consistency of manufacture should
programme whilst the reliability of

Tests and measureme

9,
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS
PERFORMANCE STANDARD -

Part 111-8: Sealed closures for category G —
Ground

1 Scope

This part of IEC 61753 contains the minimum test and measurgfent
severities which a sealed fibre optic closure must satisfy in order to® >
the IEC standard for category G — ground, as defined in Anne
breathing closures are not covered in this standard.

eguirements and

2 Normative references

IEC 60721-3-2, Classification v en tiols — Part 3: Classification of groups of
environmental parameters | erities >Segij

IEC 60793-2-50:2008, [ Optica
specification for BJsingle

Product specifications — Sectional

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 (only available in English)

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

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

IEC 61300-2-12:2009, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-12: Tests — Impact

1 This publication was withdrawn in 2002. A project is currently under consideration. Docu ments
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IEC 61300-2-22, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-22: Tests — Change of temperature

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

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
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 centaminating fluids
of interconnecting components and closures (only available in English)

test and measurement procedures — Part 2-38: Tests —
closures

IEC 61300-3-3:2009, Fibre optic intercon S passive components — Basic test
’ and measurements — Active monitoring

IEC 61300-3-28, Fibre optrs int { nd passive components — Basic test and
measurement procedufe & b NING and measurements — Transient loss

IEC 61753-1:20 ibré i\J connecting devices and passive components performance
standard — Part 1: : q ji

IEC 61753-111-7 \Fi s 1 oAnecting devices and passive components — Performance
standard — Part™ : osures for category A — Aerial

IEC 62184-1 optic /nterconnect/ng devices and passive components — Fibre optic
closures —

ISO 4892-3:2006, Pfastics — Methods of exposure to laboratory light sources — Part 3:
Fluorescent UV lamps

3 Terms, definitions and abbreviations

For the purposes of this document, the terms, definitions and abbreviations given in
IEC 61753-111-7 apply.

4 General requirements

4.1 Storage, transportation and packaging

The classes of environmental conditions and their severities to which closures may be exposed
during transportation are defined in IEC 60721-3-2. Normal transportation time is considered to

be 30 days or less. Documents
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The product, in its original packaging, shall be suitable for normal public or commercial
transportation and storage in weather protected non-temperature controlled storage
environments.

4.2 Marking and identification

Marking of the closure and its package shall be according to IEC 62134-1.
Product marking and identification shall survive the storage and transportation.

Each test sample should contain the following information at a minimum:

manufacturer’s identification mark or logo;

— product designation, model or type;

4.3 Materials

For all applied materials, a Material Safety Data Sheeg

The materials of the closure and fibre
materials or solvents that can come
and degreasing agents.

All materials that are likely to come in
safety regulations.

shall not adversely affe
Mode 1 lamp t. '
property (e.g. tensilé s

Materials which are not specified or which are not specifically described are left to the
discretion of the manufacturer.

4.4 Closure overpressure safety

Special attention should be taken when opening sealed closures that are carrying an
overpressure. Overpressure can build up in sealed closures due to temperature differentials,
atmospheric pressure changes over a period of time, flash testing of the seals after installation
or incorrect installation techniques. Care should be taken when opening a sealed closure.
Provisions shall be made that overpressure is exhausted when opening the closure prior to
complete removal of the cover.

4.5 Test report

Conformance to a performance standard shall be supported by a test report. Thecest report
shall clearly demonstrate that the tests were carried out in accordance with the requ Grltﬁsients
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the performance standard and provide full details of the tests together with a pass/fail
declaration. An analysis of the cause of the failure shall be undertaken and any corrective
actions taken shall be described.

If design changes are made, a risk assessment should be carried out to determine whether full
or partial requalification should be done.

5 Test

5.1 General

The mechanical and environmental performance of a closure is vital to-the\optical cabling
system. The purpose of testing is to demonstrate that the closure can survive Wnder defined
environmental conditions, without irreversible or reversible failures grd perforqn ascording to
the requirements.

The performance test procedure of a closure shall:

— evaluate the product for 3 basic acceptance criteri
optical transmission requirements;

— simulate the effects of exposure to the enviro
— simulate installation and intervention cond

length of the cablgs extending
shall be sealed% i
shall be represen AN

with a cap.

Optical test
functions as S i
d|str|but| ' } tionY'This shall be realised by bU|Id|ng optlcal circuits for each fibre

Annex A.

5.3 Test and measurement methods

All tests and measurements have been selected from the IEC 61300 series.

Unless otherwise stated in the individual test details, all attenuation measurements shall be
performed at 1310 nm = 25nm, 1550 nm = 25nm and 1625nm + 25nm for the
environmental optical tests, and at 1550 nm = 25nm and 1625nm + 25 nm for the
mechanical optical tests.

All optical losses indicated are referenced to the initial attenuation at the start of the test.
No deviation from the specified test method is allowed.

Effects that are due to the properties of the optical components themselves are not to be taken
into account for the evaluation of the closure system. Documents
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Closures under test shall be mounted and connected in accordance with the manufacturer's
guidelines.

Unless otherwise specified, tests should be carried out under standard atmospheric conditions
according to IEC 61300-1.

5.4 Installation or intervention

The minimum and maximum temperatures at which a closure may be installed (installation
conditions) or re-entered (intervention), are not necessarily equal to the maximum temperature
excursion of the environment in which it will reside, once installed. Accessing fibres and the
fibre management system inside the closure is typically done in a more controlled environment.
Closures and the fibre management system should be installable in th Werature range
between -5 °C and +45 °C for ground applications (category G). Closurea alone should
be possible at temperatures between —15 °C and +45 °C.

Typically, the following operations are carried out during an interyentio

¢ handling of closure;
e opening closure;

e getting access to fibres and splices (e.g. hinging
or other organiser components);

Optical test samples, consecutive testing on the same optical
of a failure during the consecutive testing, a new sample shall be
6 Performance requirements

6.1 Sample size

A detailed description of the sample size can be found in Annex B.
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6.2 Sealing, optical and appearance performance criteria

Table 1 — Tightness, optical and appearance performance criteria

No. Test Requirement Details

1 Sealing for No emission of air bubbles Method: IEC 61300-2-38, Method A
pressurised indicating a leak
closures of fibre Test temperature: 23°C+3°C
cs)ggﬁn(:;ewces - Test pressure: Internal overpressure 40 kPa + 2 kPa
performance (Note 1)
after test Immersion depth: Just below the surface of the water

Duration: 15 min

Pre-conditioning Sa should bexconditioned to room
procedure: te}q

2 | visual No defects which would affect | Method: C B13Q0-3° \>
examination functionality of the closure
Examinationz/\ rodyct shall ecked with naked
e

P
K&

3 Active Excursion losses: Method: \E 6 0-3-3, Method 1
monitoring of
change in dIL £0,2dB at 1310 nm and 310 hm + 25 nm
attenuation and 1 5650 nm per incoming fibre
return loss during test. 1 550 nm + 25 nm
(Note 2) >1 625 nm £ 25 nm

dIL<0,5dB at1625n
incoming fibre during

Within + 0,05 dB over the measuring
period

Within £ 0,05 dB over the dynamic
range to be measured

Before, during and after the test

Q i Sampling Rate: Every 10 min
4 Transient loss Method: IEC 61300-3-28
(Note 2) Wavelengths: 1550 nm £ 25 nm

1625 nm £ 25 nm
active\circuit during test. Source stability: Within + 0,05 dB over the measuring
period

Eesidual losses: Detector linearity: Within £+ 0,05 dB over the dynamic

range to be measured
SIL < 0,1 dB at 1 550 nm and

N

1 625 nm per active circuit Measurements Before, during and after the test
after test required:
Active circuit: 10 incoming fibres in series

NOTE 1 For products used in pressurised networks, all testing should be carried out at 98,0 kPa + 9,8 kPa over-
pressure instead of 40 kPa over-pressure.

NOTE 2 All optical losses indicated are referenced to the initial attenuation at the start of the test.
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6.3 Mechanical sealing performance requirements
Table 2 — Mechanical sealing performance requirements
No. Test Requirement Details
5 Vibration Sealing performance (test 1) | Method: IEC 61300-2-1
(sinusoidal) ) L
Visual examination (test 2) Frequency range: 5 Hz — 500 Hz at 1 octave/min
Amplitude 3 mm or 10 m/s? (~ 1 g, ) maximum
/acceleration force:
Cross-over frequency: | 9 Hz
Number of sweeps 10 swegps (5-500-5)
Number of axes:
Test temperature:
Test pressure:
Pre-conditioni ple shguld be conditioned at
procedure: ro mpepature for at least 2 h
6 Cable retention | Sealing performance (test 1) , IEC 64300-2-4
Visual examination (test 2) _15¥C + 2 °C and +45 °C + 2 °C
%Cable (mm)/45*1 000 N
or 1 000 N maximum
1 h per cable
Internal overpressure 0 kPa = 2 kPa
at room temperature
Sample should be conditioned at the
specified temperature for at least 4 h
7 Axial Method: IEC 61300-2-11
compressiongf
central Test temperature: +23°C* 3°C
strength
member Load: 450 N on strength member
Duration: 30 min per strength member
Pre-conditioning Sample should be conditioned at
(\ \ procedure: room temperature for at least 2 h
8 | Cablebendings |Seating/performance (test 1) | Method: IEC 61300-2-37
Vigual examination (test 2) Test temperatures: _15°C + 2 °C and +45 °C + 2 °C
Force: 30° or maximum 500 N
Force application: 400 mm from end of seal (Note)
Number of cycles: 5 cycles per cable
Test pressure: Internal overpressure 0 kPa + 2 kPa
at room temperature
Pre-conditioning Sample should be conditioned at the
procedure: specified temperature for at least 4 h
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Table 2 (continued)

No. Test Requirement Details
9 Torsion/Twist Sealing performance (test 1) | Method: IEC 61300-2-5
Pressure loss (test 2) Test temperatures: —15°C + 2 °C and +45 °C + 2 °C
Visual examination Torque: 90° or maximum 50 Nm
(test 3)
Force application: 400 mm from end of seal (Note)
Number of cycles: 5 cycles per cable
Test pressure: Internal overpressure 0 kPa + 2 kPa
at room/Aemperature
Pre-conditioning
procedure:
10 Impact Sealing performance (test 1) | Method:
(free fall) Test temperatures:
Severity:
Number
Test pfessure;
6 at room temperature
Pre-cgnditioping >Samp|e should be conditioned at the
\Q : specified temperature for at least 4 h
11 Impact Sealing performance (test Q IEC 61300-2-12, Method B
Visual -15°C +2°C and +45 °C + 2 °C
(tegt 2) Steel ball of 1 kg
Drop height: Tm
< Impact locations: 0°, 90°, 180° and 270°
Number of impacts: 1 per location
Test pressure: Internal overpressure 0 kPa = 2 kPa
x at room temperature
Pre-conditioning Sample should be conditioned at the
\ procedure: specified temperature for at least 4 h
12 Assembly ah\ Sealing performance (test 1) | Method: IEC 61300-2-33
disassembly of : L
closures Visual examination (test 3) Test temperature: +23°C + 3 °C
Conditioning between Ageing of minimum 1 temperature
each re-entry: cycle as specified in test 13
Number of re-entries: 10
NOTE For rigid cables with diameter @> 25 mm, the clamping distance shall be increased to 1 000 mm.
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