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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE
COMPONENTS - BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-38: Tests — Sealing for-pressurized fibre optic sealed closures

—and-hardenedcommectorsusing-airpressture
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to pfomote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC” Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-govérnmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with the-International Organizatior
Standardization (ISO) in accordance with conditions determined by agreement'between the two organization

The formal decisions or agreements of IEC on technical matters expressg; as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technicdl, committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are_méde to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible, for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their' national and regional publications. Any divergence betw
bny IEC Publication and the corresponding nationallér regional publication shall be clearly indicated in the la

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

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

members of its technical comniiftees and IEC National Committees for any personal injury, property damag
bther damage of any naturé whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the)correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use of]
patent(s). IEC~takes no position concerning the evidence, validity or applicability of any claimed patent righf
Fespect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
may becrequired to implement this document. However, implementers are cautioned that this may not repre
he latest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall not be held responsible for identifying any or all such patent rights.
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No liability shall attach to IEC onrits directors, employees, servants or agents including individual experts fand
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IEC

Attention is drawn_to the Normative references cited in this publication. Use of the referenced publicationfs is

(a)
s in
hich
ent
IEC

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 61300-2-38:2006. 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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IEC 61300-2-38 has been prepared by subcommittee 86B: Fibre optic interconnecting devices
and passive components, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2006. It constitutes a
technical revision.

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

a)
b)
c)

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

addition of sealed hardened connectors;

recommended test severities from IEC 61753-1;

test configurations for hardened connectors and adaptors.

Draft Report on voting

86B/4768/FDIS 86B/4783/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the] above table.

The¢ language used for the development of this International'Standard is English.

This document was drafted in accordance with ISOUAEC Directives, Part 2, and developed in

acgordance with ISO/IEC Directives, Part 1 and ISO/NEC Directives, IEC Supplement, availa

at

degcribed in greater detail at www.iec.ch/publications.

Ali

ang passive components — Basic test . and measurement procedures, can be found on the |

we

The¢ committee has decided that-the contents of this document will remain unchanged until

sta

specific document. At this 'date, the document will be

www.iec.ch/members_experts/refdocs. The main document types developed by IEC

st of all parts of IEC 61300 series, underthe general title Fibre optic interconnecting devi

bsite.

pility date indicated on-the’IEC website under webstore.iec.ch in the data related to

reconfirmed,
withdrawn,
replaced fy'a revised edition, or

amended.

ble
are

Ces
EC

the
the

PORTANT - The "colour inside™ logo on the cover page of this document indicates that i

contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE
COMPONENTS - BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-38: Tests — Sealing for-pressurized fibre optic sealed closures
and hardened connectors using air pressure

1 | Scope

This part of IEC 61300 presents—a two methods for testing the sealing performance of a fipre

opfic sealed closure and-sealing—system—of the closures,—when required-by-the relevant
spégcification hardened connector using air pressure.

2 | Normative references

The following documents are referred to in the text in such a way that'some or all of their content
constitutes requirements of this document. For dated referencesg,only the edition cited applies.
For undated references, the latest edition of the referenced document (including @ny
amendments) applies.

IEQ 61300-1, Fibre optic interconnecting devices and,passive components — Basic test and
mefasurement procedures — Part 1: General and guidance

3 | Terms and definitions

For the purposes of this document, the\t€rms and definitions given in IEC 61300-1 and the
follpowing apply.

ISP and IEC maintain terminoldgical databases for use in standardization at the followfing
addresses:

e |IEC Electropedia: available at https://www.electropedia.org/

e |ISO Online browsing platform: available at https://www.iso.org/obp

3.1
hafdened fibré-optic connector
wafer and gust tight connector

Notg 1,ta.ehtry: A hardened fibre optic connector is typically used for a connection in outside plant.

S(Jllnr\l— IO a0 4. 0040 N 07
[ UNUL. TV UTTo0" 1.2V T0O, V.0]

3.2

sealed closure

watertight and dust-tight housing that can hold a varying overpressure or underpressure caused
by temperature changes or atmospheric pressure changes

Note 1 to entry: There is no exchange of air with the outside environment when exposed to temperatures over the
specified operating temperature range.

Note 2 to entry: Although often referred to as hermetic sealed closures, humidity can enter the inner closure by
diffusion.

Note 3 to entry: Sealed boxes or sealed wall outlets shall be treated as sealed closures.
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[SOURCE: IEC 61753-1:2018, 3.17, modified — Note 4 to entry has been deleted.]

4 Test methods

Assemble the protective housings or hardened connectors following the manufacturer’s

INS[ructions.

The tests shall be carried out-accerding—to—the at standard-test atmospheric conditions|as
de*ned in [IEC 61300-1, unless otherwise specified in the relevant-specification performalrce
spgcification. The test samples are then sealed, pressurized and tested for_|€aks by usfng
method A or method B.

Method A is a performance criterion test for leaks when the-specimen test‘'sample is pressurized
with air, submerged in a water bath, and monitored for any escape-gfyair bubbles. This fest
method is generally used to check the sealing of the closure omRdrdened connector after
installation of the test sample or after a performance test. In the-field, the test is usually d¢ne
with soap water to check for leaks.

Method B is a performance criterion test for leaks when thesspecimen test sample is pressurized
with air and the pressure loss is monitored by using a gauge. This test method is generally used
to theck the sealing of the-clesure sealed protectiye, housing or sealed hardened connegtor
duling mechanical tests at a specified test temperature, by measuring the pressure before and
after the test. Since atmospheric pressure can ghange over time, this test should not excg¢ed
thel duration of 2 h between the first and the [ast measurement of the overpressure inside fhe
clopure, unless the change in overpressurg”’is compensated by the change in atmosphgric
prgssure during the measurement period,

5 | Apparatus

5.1 Elements of apparatus
The apparatus consists, of.the following elements:

e |pressurizer;

e |capillary gas\eonnection;
e |pressure~gauge;

o |water\bath.

3.2.1- Cable

5.2 Pressurizer

The test samples shall be pressurized with a pressurizer. A pressurizer provides means of
pressurizing the-clesures test samples.

5.3 Capillary gas connection

A suitable capillary gas connection-are-needed-forfitting shall fit into the-specimen test sample
or cable to allow the-specimen test sample to be pressurized.
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5.4 Pressure gauge

A pressure gauge is a gauge to measure the pressure inside the-clesures test sample. Gauges
with a suitable range of at least 40 kPa and a resolution of-0;6-kPa at least 0,1 kPa to determine
a-5% 2 kPa drop in pressure shall be used.

5.5 Water bath

A water bath-is—nreeded filled with fresh water is used for method A. The water bath shall be
deep enough to fully immerse the test samples.

(=]

Procedure

Key

N

regulated pressurizer

pressure gauge, utilized for monitoring the overpressure

capillary gas connection, utilized for transferring pressurized air to the sealed protective housing
sealed protective housing

water bath, utilized for immersing the test sample

o o b~ W N

water surface

Figure 1 — Configuration for method A
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a) Prepare the test samples using the smallest and the largest cable diameter for which the
test samples are designed.

b) Install the pressure gauge into the test sample or cable. Make sure that the cable can
transfer the overpressure into the test sample.

c) Seal the open cable ends at their extremities with a cap.

d) Hardened connectors shall be installed on a sealed closure or pressure vessel and equipped
with one or more adaptors or sockets for making a connection with the hardened connector.
See Annex A for the test configuration for hardened connectors.

e) Submerge the test sample and cables in a water bath. Remove the trapped air on the outside
of the test sample. Place test sample and cable just below the water surface. Q

NOTE Immersion of the test sample deep under the water surface could create a higher compr@qf rce
onto the sealing material and mask potential leak paths.

Pressurize the test sample with the pressurizer. The pressurizer shall remaQqa'Witched on
during the test to provide a constant overpressure in the test sample.

—h
=

g) [No escape of air bubbles, indicating a leakage, shall be observed for af}ggst 15 min.

6.2 Method B ’
>

O
A test configuration for methoc{@\fs shown in Figure 2.
Ol

IEC

1 regulated pressurizer

2 pressure gauge, utilized for monitoring the overpressure

3 valve to shut off pressurizer once test pressure is stable

4 capillary gas connection, utilized for transferring pressurized air to the sealed protective housing
5

sealed protective housing

Figure 2 — Configuration for method B
a) Prepare the test samples using the smallest and the largest cable diameter for which the
test samples are designed.

b) Install the pressure gauge into the test sample or cable. Verify that the air pressure applied
to the cable is transferred as overpressure into the test sample.
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c) Seal the open cable ends at their extremities with a cap.

d) Connect the test sample with the capillary gas connection to the pressurizer. Pressurize the
test sample at specified temperature.

e) Hardened connectors shall be installed on a sealed closure or pressure vessel with an inner
volume between 1 dm3 and 5 dm3 and equipped with one or more adaptors or sockets for
making a connection with the hardened connector. See Annex A for the test configuration
for sealed hardened connectors.

NOTE The additional pressure vessel is not required for method A as pressure remains regulated during the
test (no valve to shut off pressurizer).

f) |After the test sample is conditioned at the test pressure and test temperature) the
pressurizer shall be isolated from the test sample circuit by closing the valve\of fhe
pressurizer output. The air pressure inside the test sample shall be monitored uSing the
installed gauge. Measure and record the pressure before and after the mechapi¢al tesg at
the same test temperature. The pressure in the test sample shall not decay(madre than fhe
specified amount.

7 | Severity

The severity is determined by the initial overpressure, the-time duration for the test and the
allgwable leakage or pressure-decay loss during the test.

Table 1 shows the specified test severities,in relation to the performance categories. If is
redommended to verify the test severities@ith the relevant IEC 61753 performance standafds
and IEC 62005 reliability documents for . th€ normative values.

Table.1™~ Recommended severities

IEC 61753-1 Category Test overpressure Duration for Maximum allowdd
category deseription method A pressure loss fqr
method B
kPa min kPa
C Indoor 202 At least 15 2
environments
A Outdoor aerial 20t 2 At least 15 2
environment
€] Outdoor ground 20t 2 At least 15 2
level environment
S Qutdoor 40 + 2 At least 15 2
subterranean

or subsurface
environment

8 Details to be specified and reported

The following details, as applicable, shall be specified in the relevant specification and shall be
reported in the test report:

e number and type of test samples;

o type and diameter of the cable to be used in the test;
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e the procedure for mounting the-specimen test samples;

test temperature;

pre-conditioning of test samples, if any;

method of leak detection (method A or method B);

e overpressure level;

duration for method A;
—fTaTlowable Teakage for Method A;

e |maximum allowable pressure loss for method B;

e |deviations from test procedure;

¢ |additional pass/fail criteria.
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Annex A
(normative)

Test configuration for sealing test
of sealed hardened connectors and adaptors

A.1 General description for sealing test

Fo

thig document: method A and method B. Q}/
Method A is conducted by pressurizing the test sample with air, submerging i ater b4
ang monitoring for any escape of air bubbles which indicates a leakage. ‘llhis method
generally used to check the sealing performance of the hardened fibre o %connector a

ins

with soap water to check for leaks.

Me|

gemerally used to check the sealing performance of the har,

mopitor whether there is any pressure loss which indicates;
mechanical performance tests at a specified test tempiﬁa re, by measuring the press

be

An

A.2 Example of a test configuration for{ﬂ od A

the sealing test of hardened connectors and adaptors, two test methods are availa\b\e i

allation of the test sample and after a performance test. In the field, thet€st is usually dq

Q
Q
hod B is conducted by pressurizing the test sample with air ?gti sing a pressure gauge

akage. This test method
d fibre optic connector dup

re and after the test.

«°

example of a test configuration for methc@s} is shown in Figure A.1.

b

D
¥
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o

ter
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to

ing
Lire
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regulated pressurizer

bressure gauge, utilized for monitoring the overpressure

Capillary gas connection, utilized for transferring pressurized air to‘the*sealed hardened connector
pir pressure test access valve, utilized for connecting part 3 agd part 5

pbressure vessel or sealed closure, utilized for fixing the tes{'samples, filled with pressurized air and maintai
he air pressure inside without any leakage

hardened adaptor or socket, fixed on the panel of pait\d

hardened connector plug, mated with the hardegeddddaptor or socket
vater bath, utilized for immersing the test sagipl€

bptical cable on which the hardened conrjecior plug is assembled

Eealing cap, utilized for sealing the gpen extremity of the optical cable or hardened connector plug with a se
brotective cap

Ivater surface

e than 1 adaptor or socket pe#pressure vessel is allowed.

FigufeiA.1 — Example of a test configuration for method A

IEC
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ed
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A.3 Example of a test configuration for method B

An

example of a test configuration for method B is given in Figure A.2.

Key

o O A W N =

~

10

NO
duri

— 3

[15
o
0P
8 /
— 9 \
6 " QC\ 10
N

O
regulated pressurizer QQ
<

bressure gauge, utilized for monitoring the overpressur\

N

Capillary gas connection, utilized for transferrin surized air to the sealed hardened connector

Valve to shut-off pressurizer once test pressure is st

hir pressure test access valve, utilized for cw’e\éting part 4 and part 6

bressure vessel or sealed closure with ‘\@mer volume between 1 dm® and 5 dm?, utilized for fixing the
samples, filled with pressurized air and intaining the air pressure inside without any leakage

hardened adaptor or socket, fixe r@e panel of part 6
hardened connector plug, ma &dgﬁth the hardened adaptor or socket
bptical cable on which the hardened connector plug is assembled

Eealing cap, utilized fo@ling the open extremity of the optical cable or hardened connector plug with a se
protective cap

[E Thereisn eglfl‘irement on the volume of the pressure vessel for method A as pressure remains regul
hg the test @ve to shut off pressurizer).

%O Figure A.2 — Example of a test configuration for method B
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FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE
COMPONENTS - BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-38: Tests — Sealing for fibre optic sealed closures

——————and-hardenedcomectorsusingair pressture
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to pfomote internati
Co-operation on all questions concerning standardization in the electrical and electronic fields. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC” Publication(s)”). T
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-govérnmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with the-International Organizatior
Standardization (ISO) in accordance with conditions determined by agreement'between the two organization

The formal decisions or agreements of IEC on technical matters expressg; as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technicdl, committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are_méde to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible, for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their' national and regional publications. Any divergence betw
bny IEC Publication and the corresponding nationallér regional publication shall be clearly indicated in the la

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

All users should ensure that they have the latest edition of this publication.
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members of its technical comniiftees and IEC National Committees for any personal injury, property damag
bther damage of any naturé whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

No liability shall attach to IEC orits directors, employees, servants or agents including individual experts End

or
nd
IEC

Attention is drawn_to the Normative references cited in this publication. Use of the referenced publicationfs is

ndispensable for the)correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use of]
patent(s). IEC~takes no position concerning the evidence, validity or applicability of any claimed patent righf
Fespect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), w
may becrequired to implement this document. However, implementers are cautioned that this may not repre
he latest information, which may be obtained from the patent database available at https://patents.iec.ch.
shall not be held responsible for identifying any or all such patent rights.

(a)
s in
hich
ent
IEC

IEC 61300-2-38 has been prepared by subcommittee 86B: Fibre optic interconnecting devices
and passive components, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition published in 2006. It constitutes a
technical revision.

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

a) addition of sealed hardened connectors;

b) recommended test severities from IEC 61753-1;

c) test configurations for hardened connectors and adaptors.
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The text of this standard is based on the following documents:

Draft Report on voting

86B/4768/FDIS 86B/4783/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

th

e above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developged
acgordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement,‘availa

at

www.iec.ch/members_experts/refdocs. The main document types developed-by IEC

degcribed in greater detail at www.iec.ch/publications.

A

list of all parts of IEC 61300 series, under the general title Fibre optic interéonnecting devi

ang passive components — Basic test and measurement procedures, cah|be found on the |
wepsite.

st

Thtcommittee has decided that the contents of this document will remain unchanged until
a

ility date indicated on the IEC website under webstore.ieg.ch in the data related to

specific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

in
ble
Bre

Ces
EC

the
the

ntains colours which are considered to be useful for the correct understanding of its

I}PORTANT — The "colour inside™ logo on the cover page of this document indicates that i
ntents. Users should therefore print this document using a colour printer.
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FIBRE OPTIC INTERCONNECTING DEVICES AND PASSIVE
COMPONENTS - BASIC TEST AND MEASUREMENT PROCEDURES -

Part 2-38: Tests — Sealing for fibre optic sealed closures
and hardened connectors using air pressure
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amendments) applies.
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addiresses:

3.1
ha
wa

Not

[S(

Scope

s part of IEC 61300 presents two methods for testing the sealing performance of a fibre o
led closure and hardened connector using air pressure.

Normative references

e following documents are referred to in the text in such a way that some or all of their cont
stitutes requirements of this document. For dated references, onlythe edition cited appli
undated references, the latest edition of the referenced“document (including

asurement procedures — Part 1. General and guidahce

Terms and definitions

the purposes of this document, the terms and definitions given in IEC 61300-1 and
pwing apply.

D and IEC maintain terminological databases for use in standardization at the follow

IEC Electropedia: available at https://www.electropedia.org/
ISO Online browsing platform: available at https://www.iso.org/obp

dened fibre optic connector
er and dusfitight connector

e 1 to eptry? A hardened fibre optic connector is typically used for a connection in outside plant.

DURCE: IEC 61753-1:2018, 3.8]

ptic

ent
S.

ny

61300-1, Fibre optic interconnecting devices and passive components — Basic test and

the

ing

3.2

sealed closure
watertight and dust-tight housing that can hold a varying overpressure or underpressure caused

by

temperature changes or atmospheric pressure changes

Note 1 to entry: There is no exchange of air with the outside environment when exposed to temperatures over
specified operating temperature range.

Note 2 to entry:

diffusion.

Note 3 to entry: Sealed boxes or sealed wall outlets shall be treated as sealed closures.

[SOURCE: IEC 61753-1:2018, 3.17, modified — Note 4 to entry has been deleted.]

the

Although often referred to as hermetic sealed closures, humidity can enter the inner closure by
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4 Test methods

Assemble the protective housings or hardened connectors following the manufacturer’s
instructions.

The tests shall be carried out at standard atmospheric conditions as defined in IEC 61300-1,
unless otherwise specified in the relevant performance specification. The test samples are then
sealed, pressurized and tested for leaks by using method A or method B.

ter

air
to
ing
ter
the| test. Since atmospheric pressure can change over time, this, test should not exceed fhe
duration of 2 h between the first and the last measurement of~the overpressure inside fhe
clopure, unless the change in overpressure is compensated by the change in atmosphgric
pregssure during the measurement period.

5 | Apparatus

5.1 Elements of apparatus
The apparatus consists of the following eleménts:

e |pressurizer;

e |capillary gas connection;
e |pressure gauge;

e |water bath.

5.2 Pressurizer

The¢ test samplessshall be pressurized with a pressurizer. A pressurizer provides meang of
prgssurizing thewtest samples.

5.3l Capillary gas connection

A sluitable capillary gas connection shall fit into the test sample or cable to allow the test sample
toie pressurized.

5.4 Pressure gauge
A pressure gauge is a gauge to measure the pressure inside the test sample. Gauges with a

suitable range of at least 40 kPa and a resolution of at least 0,1 kPa to determine a 2 kPa drop
in pressure shall be used.

5.5 Water bath

A water bath filled with fresh water is used for method A. The water bath shall be deep enough
to fully immerse the test samples.


https://iecnorm.com/api/?name=ce4a84e82caee2fe12652907e404254a

IEC 61300-2-38:2023 © |IEC 2023 -7 -

6

6.1

Procedure

Method A

A test configuration for method A is shown in Figure 1.

Key

-

o O A W N

IEC

regulated pressurizer

bressure gauge, utilized for monitoring the overpressure

Capillary gas connection, utilized for transferring presstrized air to the sealed protective housing
Bealed protective housing

vater bath, utilized for immersing the test sample

vater surface

Figures1 — Configuration for method A
Prepare the test samplessing the smallest and the largest cable diameter for which
test samples are designed.

Install the pressure, gauge into the test sample or cable. Make sure that the cable
transfer the overpressure into the test sample.

Seal the open'cable ends at their extremities with a cap.

with ongor more adaptors or sockets for making a connection with the hardened connec
See Annéx A for the test configuration for hardened connectors.

f)

g)
6.2

the

an

Hardened-cannectors shall be installed on a sealed closure or pressure vessel and equipped

or.

Submerge the test sample and cables in a water bath. Remove the trapped air on the out:jide

NOTE Immersion of the test sample deep under the water surface could create a higher compression force

onto the sealing material and mask potential leak paths.

Pressurize the test sample with the pressurizer. The pressurizer shall remain switched
during the test to provide a constant overpressure in the test sample.

No escape of air bubbles, indicating a leakage, shall be observed for at least 15 min.

Method B

A test configuration for method B is shown in Figure 2.

on
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a)
b)

c)
d)

7

Th

leakage or pressure loss during the test.

regulated pressurizer

pressure gauge, utilized for monitoring the overpressure

valve to shut off pressurizer once test pressure is stable

Capillary gas connection, utilized for transferring pressurized air to the sealed protective housihg

sealed protective housing

Figure 2 — Configuration for method B

Prepare the test samples using the smallest and the largest cable-diameter for which
test samples are designed.

Install the pressure gauge into the test sample or cable. Verify'that the air pressure appl
to the cable is transferred as overpressure into the test sample.

Seal the open cable ends at their extremities with a cap.

Connect the test sample with the capillary gas connéction to the pressurizer. Pressurize
test sample at specified temperature.

Hardened connectors shall be installed on a sealed closure or pressure vessel with an in
volume between 1 dm3 and 5 dm3 and eqUipped with one or more adaptors or sockets

for sealed hardened connectors.

NOTE The additional pressure vessel is\not required for method A as pressure remains regulated during
test (no valve to shut off pressurizer).

After the test sample is.conditioned at the test pressure and test temperature,

pressurizer shall be isglated from the test sample circuit by closing the valve of

pressurizer output. The air pressure inside the test sample shall be monitored using
installed gauge. Measure and record the pressure before and after the mechanical tes
the same test temperature. The pressure in the test sample shall not decay more than
specified amount.

Severity

the

ied

the

ner
for

making a connection with the hardened-éonnector. See Annex A for the test configuration

the

the
the
the
at
the

ble

Fseverity is determined by the initial overpressure, the duration for the test and the allowa

Table 1 shows the specified test severities in relation to the performance categories. It is
recommended to verify the test severities with the relevant IEC 61753 performance standards
and IEC 62005 reliability documents for the normative values.
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Table 1 — Recommended severities

IEC 61753-1 Category Test overpressure Duration for Maximum allowed
category description method A pressure loss for
method B
kPa min kPa
C Indoor 20t 2 At least 15 2
environments
A Outdoor aerial 20+ 2 At least 15 2
environment
G Outdoor ground 20+ 2 At least 15 2
level environment
S Outdoor 40 £ 2 At least 15 2
subterranean

or subsurface
environment

8

Details to be specified and reported

The following details, as applicable, shall be specified in the relevant specification and shall|be
orted in the test report:

rep

number and type of test samples;

type and diameter of the cable to be used in thedest;

the procedure for mounting the test samples;

test temperature;

pre-conditioning of test samples, if any;

method of leak detection (method A-or method B);

overpressure level;

duration for method A;

maximum allowable pressure loss for method B;

deviations from test procedure;

additional pass/fail‘criteria.
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Annex A
(normative)

Test configuration for sealing test
of sealed hardened connectors and adaptors

A.1 General description for sealing test

Fo

thig document: method A and method B.

an
ge
ins
wit

Me

mohitor whether there is any pressure loss which indicates a leakage. This test method
generally used to check the sealing performance of the hardened’fibre optic connector dun
mechanical performance tests at a specified test temperatiure, by measuring the press

be

A.j

An

Me:Fhod A is conducted by pressurizing the test sample with air, submerging in a water b4

+h. caoalinataoct f haordanad aonnantae na
e oSTarntryg (oSt UT rmaracTmoU— o OUTTTeTTOT A~

monitoring for any escape of air bubbles which indicates a leakage. Thissmethod
erally used to check the sealing performance of the hardened fibre optic‘¢onnector a
allation of the test sample and after a performance test. In the field, the test’is usually d¢
N soap water to check for leaks.

hod B is conducted by pressurizing the test sample with air and~using a pressure gaugs

re and after the test.

P Example of a test configuration for method A

example of a test configuration for method¢A’is shown in Figure A.1.

ter
ne

to

ing
Lire
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regulated pressurizer

bressure gauge, utilized for monitoring the overpressure

Capillary gas connection, utilized for transferring pressurized air to‘the'sealed hardened connector
pir pressure test access valve, utilized for connecting part 3 and part 5

pressure vessel or sealed closure, utilized for fixing the test'samples, filled with pressurized air and maintai
he air pressure inside without any leakage

hardened adaptor or socket, fixed on the panel of pait\5

hardened connector plug, mated with the hardened{adaptor or socket
vater bath, utilized for immersing the test sample

bptical cable on which the hardened conriector plug is assembled

Eealing cap, utilized for sealing the open extremity of the optical cable or hardened connector plug with a se
brotective cap

vater surface

e than 1 adaptor or socket per/pressure vessel is allowed.

Figure'A.1 — Example of a test configuration for method A

3 Example of a test configuration for method B

example of a test configuration for method B is given in Figure A.2.

IEC

ing

ed
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10

NO
duri

fegulated pressurizer

bressure gauge, utilized for monitoring the overpressure

alve to shut-off pressurizer once test pressure is stable

Capillary gas connection, utilized for transferring pressurized aipto the sealed hardened connector
pir pressure test access valve, utilized for connecting part4 ‘and part 6

bressure vessel or sealed closure with an inner volunje\between 1 dm® and 5 dm?3, utilized for fixing the
samples, filled with pressurized air and maintaining the-air pressure inside without any leakage

hardened adaptor or socket, fixed on the panel ef‘part 6
hardened connector plug, mated with the hardened adaptor or socket
bptical cable on which the hardened connegtor plug is assembled

sealing cap, utilized for sealing the gpen extremity of the optical cable or hardened connector plug with a se
brotective cap

[E There is no requirement.onthe volume of the pressure vessel for method A as pressure remains regulg
ng the test (no valve to shut‘off pressurizer).

Figure'A.2 — Example of a test configuration for method B

FC

test
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS D'INTERCONNEXION ET COMPOSANTS PASSIFS
FIBRONIQUES - PROCEDURES FONDAMENTALES D'ESSAIS ET
DE MESURES -

des connecteurs durcis fibroniques au moyen d’air comprimé

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp
He l'ensemble des comités électrotechniques nationaux (Comités nationaux de PIEE)I_L’'IEC a pour
He favoriser la coopération internationale pour toutes les questions de normalisation dans les doma
He I'électricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des’Normes internation
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS
Hes Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est,confiée a des comités d'étu
aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaisoncavec I'lEC, participent égalen
hux travaux. L'IEC collabore étroitement avec |'Organisation Internationale de Normalisation (ISO), s
Hes conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de 'lEC concernant les questions techniques représentent, dans la me
Hu possible, un accord international sur les sujets étudiés, étant)donné que les Comités nationaux de I
ntéressés sont représentés dans chaque comité d’études.

| es Publications de I'lEC se présentent sous la forme dé récommandations internationales et sont agrg
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que I
5'assure de I'exactitude du contenu technique de ses“publications; I'lEC ne peut pas étre tenue respons
He I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internatiohale, les Comités nationaux de I'lEC s'engagent, dans t
a mesure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications nation
bt régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune_attestation de conformité. Des organismes de certification indépend
ournissent des services d'évaluation de conformité et, dans certains secteurs, accedent aux marq
He conformité de I'lEC. L’IEC n'est résponsable d'aucun des services effectués par les organismes de certifical
ndépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité frezdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de Il
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quel
hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper
Hécoulant delaspublication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l
bu au crédit\qui lui est accordé.

| 'attentioh. est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencées est obligatoire pour une application correcte de la présente publication.

| "attention est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'g
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€ drolts de prevels. LTECU ne prend pas pPOoSIon quant a Ta preuve application, Ta valldite et a la po
de ces droits de propriété. A la date de publication du présent document, I'l[EC n’a regu aucune déclara

tée
tion

relative a des droits de brevets, qui pourraient étre exigés pour la mise en ceuvre du présent document. Toutefois,
il est rappelé aux responsables de cette mise en ceuvre qu’il ne s’agit peut-étre pas des informations les plus

récentes, qui peuvent étre obtenues dans la base de données disponible a I'adresse https://patents.iec.ch. L’
ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

IEC

L'IEC 61300-2-38 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 troisieme édition annule et remplace la deuxieme édition parue en 2006. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition

précédente:
a) I'ajout de connecteurs durcis étanches;
b) les sévérités d’essai recommandées de I'lEC 61753-1;
c) les configurations d’essai des connecteurs durcis et des raccords durcis.
Le texte de cette norme est issu des documents suivants:
Projet Rapport de vote

86B/4768/FDIS 86B/4783/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le ‘vote aypnt

abouti a son approbation.
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Iquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docum
recherché. A cette date, le document sera

reconduit,

supprime,

langue employée pour I’élaboration de cette Norme internationale est 'anglais.

e liste de toutes les parties de la série IEC 61300, publiées sous le titre général Dispos

imesures, se trouve sur le site web de I'l|EC.

comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabi

remplacé par une édition réyvisée, ou

amendé.

présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé
bn les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles
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DISPOSITIFS D'INTERCONNEXION ET COMPOSANTS PASSIFS
FIBRONIQUES - PROCEDURES FONDAMENTALES D'ESSAIS ET
DE MESURES -

Partie 2-38: Essais — Etanchéité des boitiers scellés fibroniques et
des connecteurs durcis fibroniques au moyen d’air comprimé

1 | Domaine d'application

La|présente partie de I'lEC 61300 décrit deux méthodes d’essai en vue dé) détermiper
la performance d’étanchéité d'un boitier scellé fibronique et d'un connecteur durci fibronique
au [moyen d’air comprimé.

2 | Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils ¢onstituent, pour tout ou partie
de|leur contenu, des exigences du présent document. Polr;les références datées, selule
I'égition citée s'applique. Pour les références non datées;<la derniére édition du documgent
de [référence s’applique (y compris les éventuels amendements).

IEQ 61300-1, Dispositifs d'interconnexion et composants passifs fibroniques — Procédufes
fondamentales d'essais et de mesures — Partie 1. Généralités et recommandations

3 | Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 61300-1 ainsi que
les|suivants s'appliquent.

L'I$O et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisg¢es
en [hormalisation, consultables aux adresses suivantes:

o |IEC Electropedia:«disponible a I'adresse https://www.electropedia.org/

e |[ISO Online brewsing platform: disponible a I'adresse https://www.iso.org/obp
3.1

connecteurfibronique durci
connecteurétanche a I'’eau et a la poussiére

Notg ‘\&l'article: Un connecteur fibronique durci est généralement utilisé pour connexion en installation extériepre.

[SOURCE: IEC 61753-1:2018, 3.8, modifié¢ — En francgais, le terme "renforcé" étant inexact, il
est remplacé par le terme consacré "durci".]

3.2

boitier étanche

boftier étanche a I'’eau et a la poussiére pouvant supporter une surpression ou une dépression
variable causée par des variations de température ou des variations de pression atmosphérique

Note 1 a l'article: Il n'y a pas d’échange d’air avec I'’environnement extérieur lorsque le boitier étanche est exposé
a des températures supérieures a la plage de températures de service spécifiée.

Note 2 a l'article: Bien que souvent qualifiés de boftiers étanches hermétiques, 'humidité peut pénétrer par diffusion
a l'intérieur.
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Note 3 a l'article: Les coffrets étanches ou les prises murales étanches doivent étre traités comme des boftiers
étanches.

[SOURCE: IEC 61753-1:2018, 3.17, modifié —La Note 4 a I'article a été supprimée.]

4 Méthodes d’essai

Assembler les boitiers de protection ou les connecteurs durcis en suivant les instructions
du fabricant.

Sayf indication contraire dans la spécification de performance applicable, les essais doivent
étrg¢ effectués dans les conditions atmosphériques normales définies dans I'lEC 6130(Q-1.
Leg échantillons d’essai sont ensuite scellés, soumis a une surpression et contrélés qupnt
a déventuelles fuites au moyen de la méthode A ou la méthode B.

La méthode A est un essai permettant de définir un critére de performance cofcernant les fuites
lorsque I’échantillon d'essai est soumis a une surpression d’air, immergé dans une baigngire
d'epu et contrélé quant a un éventuel dégagement de bulles d'air. Cette méthode d’egsai
est|généralement utilisée pour vérifier I'étanchéité du boitier ou duconnecteur durci apfés
installation de I’échantillon d'essai ou aprés un essai de performance. Sur le terrain, I'edsai
est| généralement effectué avec de I'eau savonneuse pour vérifier|'absence de fuites.

La méthode B est un essai permettant de définir un critere deperformance concernant les fusiltes
lorsque I'échantillon d'essai est soumis a une surpression d'air et la perte de pressfion
est{contrélée a l'aide d’'un manométre. Cette méthode d'essai est généralement utilisée
polir vérifier I’étanchéité du bofitier de protection_€tanche ou du connecteur durci étan¢he
au [cours des essais mécaniques a une température d’essai spécifiée, en mesurant la pressfon
avgnt et aprés l'essai. La pression atmosphérique peut varier dans le temps; il conviLnt
domc que cet essai ne dépasse pas une durée~de 2 h entre la premiére et la derniere mespre
de [la surpression a l'intérieur du boftier,samoins que la variation de la surpression ne $oit
compensée par la variation de la pression atmosphérique pendant la période de mesure.

5 | Appareillage

5.1 Eléments de I'appareiltage
L’appareillage comprend les éléments suivants:

e |compresseur;
e [raccordement-capillaire pour le gaz;
e |manometre;

e |baignoire d'eau.

5.2 ~Compresseur

Les échantillons d'essai doivent étre soumis a une surpression a l'aide d'un compresseur.
Un compresseur permet d'appliquer une surpression aux échantillons d'essai.

5.3 Raccordement capillaire pour le gaz

Un raccordement capillaire pour le gaz approprié doit s'adapter dans I'échantillon d'essai ou
au cable d’essai pour permettre la surpression de I'échantillon d'essai.

5.4 Manomeétre

Un manomeétre est un appareil destiné a mesurer la pression a l'intérieur d’'un échantillon
d'essai. Des appareils comportant une plage adaptée d’au moins 40 kPa et une résolution
d’au moins 0,1 kPa doivent étre utilisés pour déterminer une chute de pression de 2 kPa.
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5.5 Baignoire d'eau

Une baignoire remplie d'eau douce est utilisée pour la méthode A. Elle doit étre suffisamment
profonde pour immerger complétement les échantillons d'essai.

6 Procédure

6.1 Méthode A

Une_configuration d'essaj relative a la méthode A est représentée a la Figure 1.

Légende

1 [fpompresseur régulé

manometre, utilisé en vue de contrdler la;sdrpression
raccordement capillaire pour le gaz, utilisé pour déplacer I'air en surpression vers le boitier de protection étanjche
boitier de protection étanche

baignoire d'eau, utilisée poupimmerger I'’échantillon d'essai

o b~ W N

surface de I'eau

Figure 1 — Configuration de la méthode A
a) |Préparer lgs\ échantillons d'essai en utilisant le diamétre de cable le plus faible| et
celui le plus>elevé pour lesquels sont congus ces échantillons.

b) |Installer-le manométre dans I'échantillon d’essai ou le céble. Veiller & ce que le céple
permette le transfert de la surpression dans I'échantillon d'essai.

c) |Sceller les extrémités libres du cable au moyen d'un capuchon.

d) Les connecteurs durcis doivent étre installés sur un boftier étanche ou un récipient
sous pression et étre équipés d'un ou de plusieurs raccords ou embases permettant d'établir
une connexion avec le connecteur durci. Se reporter a I’Annexe A concernant
la configuration d’essai des connecteurs durcis.

e) Immerger I'échantillon d'essai et les cables dans une baignoire remplie d'eau. Eliminer I'air
retenu a l'extérieur de I'échantillon d'essai. Placer I’échantillon d’essai et le cable juste
en dessous de la surface de I'eau.

NOTE L’immersion de I'échantillon d'essai en profondeur par rapport a la surface de I'eau serait susceptible
de provoquer une force de compression plus élevée sur le matériau d'étanchéité et masquer les trajectoires
de fuites potentielles.
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