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INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRE CABLES -

Part 5-20: Family specification —
Outdoor microduct fibre units, microducts and
protected microducts for installation by blowing

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of IEC(is ;~to (

agrégement between the two organizations.

Thel formal decisions or agreements of IEC on technical matters express{as nearly as possible, an inter
conpensus of opinion on the relevant subjects since each technical committee has representation f
intefested IEC National Committees.

IEC| Publications have the form of recommendations for international use and are accepted by IEC N
Committees in that sense. While all reasonable efforts are madge to ensure that the technical content
Publications is accurate, IEC cannot be held responsible “for the way in which they are used or

mis|nterpretation by any end user.

In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
transparently to the maximum extent possible in their national and regional publications. Any divé
betyveen any IEC Publication and the corresponding.national or regional publication shall be clearly indi
the [atter.

IEC| itself does not provide any attestation of-Conformity. Independent certification bodies provide cof
asspssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
seryices carried out by independent certifieation bodies.

Al

No Jiability shall attach to IEC ¢r its directors, employees, servants or agents including individual exp¢g
members of its technical committees and IEC National Committees for any personal injury, property dar
othg¢r damage of any nature,whatsoever, whether direct or indirect, or for costs (including legal feq
expenses arising out of“the publication, use of, or reliance upon, this IEC Publication or any oth
Publications.

isers should ensure that they haye\the latest edition of this publication.

Attgntion is drawn_to, the Normative references cited in this publication. Use of the referenced publica
indigpensable for)the correct application of this publication.

Attgdntion is.drawn to the possibility that some of the elements of this IEC Publication may be the su
patgnt rights=IEC shall not be held responsible for identifying any or all such patent rights.
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The text of this standard is based on the following documents:

CbhV Report on voting
86A/1497/CDV 86A/1543/RVC

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.
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A list of all parts of IEC 60794 series, published under the general title Optical fibre cables,
can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e anpended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indigates
that [ it contains colours which are considered to be useful” for the cofrect
undgrstanding of its contents. Users should therefore print this document using a
colopr printer.
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OPTICAL FIBRE CABLES -
Part 5-20: Family specification —

Outdoor microduct fibre units, microducts and
protected microducts for installation by blowing

1 Scope

This dart of IEC 60794 is a family specification that covers outdoor microduct fibre unitg and
corregponding microducts and protected microducts for installation by blowing. The)projected
microdlucts are intended for duct, directly buried or lashed applications.

Microdluct fibre units differ from microduct optical fibre cables (see IEC 60794-5-10) in that
they grovide less protection to the fibres that they contain. Specifically; microduct fibrg units
rely op the structure of the microduct, protected microduct or appropriate housing to syupport
instaIIEtion and to provide additional mechanical protection for (the optical fibre ovér the
lifetime of the product.

Systems built with components covered by this standard ate subject to the requiremgnts of
sectional specification IEC 60794-5 where applicable.

AnneX A gives examples of microduct optical fibre units and microducts.

AnneX B describes a blank detail specificatioan for outdoor microduct fibre units arld the
assocjated microducts and incorporates, “some minimum requirements. Detail pfoduct
specifjcations may be prepared on the basis of this family specification using Annex B as a
guide| Annex C provides normative product constructions for microduct optical fibre [units,
microqlucts and protected microducts:

The parameters specified in-this standard may be affected by measurement unceftainty
arising either from measurement errors or calibration errors due to lack of suitable stanflards.
Acceptance criteria should. be interpreted with respect to this consideration.

The npmber of fibres tested is intended to be representative of the microduct fibre unit design
and should be agreed between the customer and supplier.

2 Nprmative references

The fd ||n\Al|nr1 Hnr\llmanfe inwhole or in narf are nnrmah\/nl\/ referenced-inthis documeht and

are mdlspensable for its apphcatlon For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60304, Standard colours for insulation for low-frequency cables and wires

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

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

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specification for
category A1 multimode fibres
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IEC 60793-2-50, Optical fibres — Part 2-50: Products specification — Sectional specification for
class B single-mode fibres

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

IEC 60794-1-2, Optical fibre cables — Part 1-2: Generic specification — Basic optical cable test
procedures

IEC 60794-1-21, Optical fibre cables — Part 1-21: Generic specification — Basic optical cable
test procedures — Mechanical test methods

IEC 60794-1-22, Optical fibre cables — Part 1-22: Generic specificaiton — Basic optical|cable
test pfocedures — Environmental test methods

IEC 60794-3:2001, Optical fibre cables — Part 3: Sectional specification — Outdoor cables

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

IEC 60794-5-10, Optical fibre cables — Part 5-10: Family specification — Outdoor mickoduct
opticall fibre cables, microducts and protected microducts for installation by blowing

IEC 60811-202, Electric and optical fibre cables — Test{methods for non-metallic matefials —
Part 202: General tests — Measurement of thickness of\non-metallic sheath

IEC 60811-203, Electric and optical fibre cablesi«=>Test methods for non-metallic matefials —
Part 203: General tests — Measurement of overall dimensions

IEC 60811-501, Electric and optical fibrescables — Test methods for non-metallic matefials —
Part 501: Mechanical tests — Tests for determining the mechanical properties of insulating and
sheathing compounds

IEC 60811-601, Electric and optical fibre cables — Test methods for non-metallic matefials —
Part 6/01: Physical tests — Measurement of the drop-point of filling compounds

IEC 60811-602, Electricyand optical fibre cables — Test methods for non-metallic matefials —
Part 602: Physical tests — Separation of oil in filling compounds

IEC 60811-604;.Electric and optical fibre cables — Test methods for non-metallic matefials —
Part 604: Physical tests — Measurement of absence of corrosive components in |(filling
compaounds

ISO/IEC 11801, Information technology — Generic cabling for customers premises

3 Symbols

For the purposes of this part of IEC 60794 the following symbols apply.

Acc
AD
AD’
d
DS
ID

Cabled fibre cut-off wavelength

minimum wall thickness

Minimum thickness of the outer sheath of the protected microduct
Nominal outer diameter of the fibre unit

Detail specification

Nominal inner diameter of the microduct
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Nominal outer diameter of the microduct
Nominal outer diameter of the protected microduct

The acceptable amount of short-term tensile load that can be applied to the fibre unit

without permanent degradation of the characteristics of the fibres in the t
performance test

ensile

Temperature cycling test low-temperature limit (usage and storage) according to

IEC 60794-1-2, Method F1

Temperature cycling test secondary low-temperature limit for extended storage

temperature range according to IEC 60794-1-2, Method F1

Temperature cycling test high-temperature limit (usage and storage) accord

ng to

n x Ol

n x Ol

W

4 General requirements

4.1
411

In add
CconNsig
proteg

The p
opera

The njicroduct fibre units are designed to be installed in microducts or protected micrg
appropriate housings. The microducts and protected microducts that are compati
ith microduct fibre units are defined in this document.

sed(for installation and operating lifetime in these microducts.

and in
use V
optimi

Construction

ition to the constructional requirements in IEC 60794-5, where applicable, the fol
erations apply to outdoor mieroduct fibre units and their corresponding microduc
ted microducts.

roducts covered in«this specification should be designed and manufactured for exg
ing lifetimes of dt least 20 years.

IEC 60794-1-2, Method F1

Temperature cycling test secondary high-temperature limit for extended ‘s
temperature range according to IEC 60794-1-2, Method F1

Temperature cycling dwell time

The product of a variable and the fibre unit outer diameter uséd for deterr
appropriate sizes for bends, mandrels, etc.

The product of a variable and the outer diameter of~the microduct usg
determining appropriate sizes for bends, mandrels, etc.

orage

hining

d for

The product of a variable and the outer diameter of the protected microduct used for

determining appropriate sizes for bends, mandrels¢etc.
Weight of 1 km of microduct, protected microduct or fibre unit

General

owing
s and

ected

ducts
ble for

Microduct fibre unifs are

It sha

| be possible to install or remove the microduct fibre unit from microduct or protected

microduct by blowing during the operational lifetime except under the following conditions:

a) microduct fibre units or microducts are compromised by multiple installation or removal
operations;

b) microducts are fouled with sediment, debris, or other foreign matter due to inadequate
maintenance;

c) microducts are damaged by extrinsic factors such as dig-ups, earth heaves, etc.

In such cases, the affected section of microduct shall be cleared, repaired or replaced prior to
any microduct fibre unit installations.

The microduct fitness should be verified with dimensional clearance and static pressure
testing of the microduct route.
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The materials in the microduct fibre unit, microduct or protected microduct shall take into
consideration local regulations.

41.2 Microduct fibre units

In general, microduct fibre units are the smallest and most flexible of all optical cable products
for outdoor use and are intended for installation within microducts. The fibre unit structure is
designed to improve blowing performance compared to a bare fibre and to provide mechanical
and environmental protection for the fibres during installation and over the life of the product.
Fibre unit designs are not described in detail but some examples are given in Annex A. The
microduct fibre units are not as mechanically robust as traditional outdoor optical fibre cables
and, therefore, require the use of suitable installation and handling practices to prevent
damage. Ad hoc installation practices could degrade optical performance or reduge the
produgt’s operating lifetime.

41.3 Microducts

A micfoduct suitable for installation of microduct fibre units is a smally flexible, lightyveight
tube With an outer diameter typically 8 mm or less. Compared to microduct optical fibre ¢ables
(see |[IEC 60794-5-10), microduct fibre units place greater reliance on microduct$ and
proteqted microducts or appropriate closures to provide mechanicabhprotection for the ¢ptical
fibres. Therefore, a microduct must meet the realistic impact,) compression and bgnding
requirements for an application. A protected microduct may bérequired (see 4.1.4).

Microﬂucts shall be able to resist pressure differences ngeded for installation by blowing. The
microglucts shall be circular and uniform in cross-section throughout their length, and their
inner |surface may have a low coefficient of friction. Inner- and outer-diameters shpll be
speciffjed. As an option, a supplier may provide¢a_special lining or lubricating coating ¢n the
interigr of the microduct to aid installation. These layers should not reduce the spegcified
inside|diameter of the microduct.

Micro{tucts generally are intended for bénign installation within ducts or as components |within
a protected microduct as described in 4.1.4. In all cases, it shall be possible to identify each
indiviqual microduct throughout the“length. When using colours they shall be a reasgnable
match( to IEC 60304.

Microdlucts installed outdeors and not occupied shall be sealed at each end to prevent the
introdpction of moistureyx"debris, insects, or other such foreign contaminants that |could
subsequently hinder the’successful installation of fibre unit. Microducts installed outdoofs and
not immediately oceupied shall be tested for obstructions prior to use.

41.4 Protected microducts

larger
nts of
Clause 7). A protected microduct can provide additional crush and impact protection
compared to a stand-alone microduct. This additional protection may be needed for a specific
operating environment or installation method. The protective sheath may include an
integrated layer of armouring or thicker outer sheath. In all cases it shall be possible to
identify each individual microduct throughout the length. When using colours, they shall be a
match to IEC 60304 using visual inspection.

41.5 Microduct fittings

Microduct fittings are components needed to physically align, connect and seal the junction
between two of more sections of microduct, or to connect microduct to hardware, or to seal
the space between a microduct fibre unit and microduct. Multiple microducts may be
connected in series in order to support extended microduct fibre unit installation distances, or
connected in a branch-type configuration with multiple output terminae for a given input,
within the same system. The latter may be employed in campus type local area networks
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(LANs) or fibre-to-the-premises (FTTP) applications to allow for additional flexibility that can
support frequent changes to the physical optical distribution system.

Fittings should be appropriate to the microduct construction. Also, mechanical and
environmental performance requirements of fittings may require that such be tested while
attached to sections of ducting (or hardware) to ensure intermateability and operational
compatibility. The specific physical and material attributes of any fittings used should be
agreed between the customer and supplier.

Microduct fittings shall be able to resist pressure differences needed for installing microduct
fibre units by blowing. When attached to microducts the fittings must pass the pressurization
test of 6-to—Fittimgs—stratt—atow for the—smoothtramsitiomof mmicroductfibre—umits—between
succepsive sections of microduct, or between microducts and hardware, and,shall be
constijucted and installed to prevent jamming of the microduct fibre unit at splicef branch, or
other ponnection points under maximum installation pressures.

Succegssive sections of microduct may also be welded or otherwise secured together|along
the sgme longitudinal axis without the use of mechanical fittings. Such \junctions shal| meet
the same mechanical and dimensional requirements as for joints_made using mechjanical
fittings.

Trans|ucent or transparent materials may be used to supportdhe identification of popplated
microdlucts and for troubleshooting installation related issues:

4.1.6 Microduct hardware

Microﬁuct hardware includes the housings and“closures that support the terminatjon of
microdluct fibre units, including splicing or connectorization. Because microduct fibre units are
generglly compatible with traditional outdoar fibre optic cable hardware, accounting fpr the
relatively small size, no specific requirements for microduct hardware are included hergin. In
some | applications, it may be appropriate to use hardware that is compatible wifh the
microxucts in order to create a sealed-microduct cabling system. One example is whenrkmpty
micro

ucts are pre-installed in hardware to support future microduct fibre unit placement.

4.2 |Optical fibres

There|shall be no fibre splicé in a delivered length, unless otherwise agreed by the cugtomer
and slipplier.

It shall be possible-to identify each individual fibre throughout the length of the microdudt fibre
unit.

The transmission performance shall be in accordance with Annex D.

4.3 Installation performance tests
4.3.1 Installation conditions

A test route may be used to verify the field performance of a microduct fibre unit , microduct,
and/or protected microduct as agreed between the customer and supplier. Ambient conditions
can affect installation performance and, therefore should be monitored. Alternatively, the
supplier can provide performance data from a specified test route under specific ambient
conditions using a specified installation method.

Verifying that a microduct fibre unit or microduct can be installed using a blown installation
technique is critical. Any installation performance requirement shall be agreed upon between
the customer and supplier.
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4.3.2 Tests applicable

Tests that are applicable for installation performance are given in Table 1.

Table 1 — Tests applicable for installation performance

Characteristics ‘ Family requirements Test methods Remarks
General requirements Agreement between
customer and supplier
Route verification inner Agreement between IEC 60794-1-21 Method E23
clearance test customer and supplier
Installjation test Agreement between Agreement between customer
customer and supplier; and supplier; typically, duct
typically a minimum type and size, route terrain,
distance and time of installation device, maximum
installation over a air pressure and ambient air

specified route is required | conditions should be specified
or noted with the results

4.3.3 Mechanical and environmental tests
Based on the expected operating conditions over the life ,of_the product, including the

mechanical loads exerted on the product during installationy’the following clauses specify
produgt performance for microduct fibre units, microducts and protected microducts.

5 Mlicroduct fibre unit

5.1 |Tests applicable

Tests[that are applicable for mechanical and environmental performance are given in Taple 2.

Table 2 — Tests applicable for mechanical and
environmental performance of microduct fibre unit

Remarks
Tensile performance? 5.3 IEC 60794-1-21
Method E1
Crush 5.4 IEC 60794-1-21
Method E3
Repedted bending? 5.5 IEC 60794-1-21
Method E6
Torsign?@ 5.6 IEC 60794-1-2
Method E7
Kink 5.7 IEC 60794-1-21
Method E10
Bend 5.8 IEC 60794-1-21
Method E11
Temperature cycling 5.9 IEC 60794-1-22
Method F1
Ageing 5.10 IEC 60794-1-22
Method F9
Water immersion test 5.11 IEC 60793-1-53
Buffer removal 5.12 As agreed with customer
Water penetration test No requirement Suitable means are used
in the microduct cabling
system for water
blocking
a8  For small units (eg < 2 mm outer diameter; <100 N tensile rating), it may be more appropriate to omit some
of these tests in favour of an installation test.
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The above tests may need to be modified for use with these cables. In particular, special care
needs to be taken when clamping cables in order to avoid end effects. Unacceptable damage
may include rips, tears, splits, delamination or cracks in the microduct fibre unit. However,
damage at the clamping interface does not constitute a failure.

5.2 Family requirements and test conditions for microduct fibre unit tests

Tests shall be selected from the following by the product specification.

5.3 Tensile performance

a) Family requirements

Under short-term tensile load the fibre strain shall not exceed 60 % of the fibre
strain. Other criteria may be agreed between the customer and supplier.

b) Tdst conditions (loads > 100 N)

Method:

Leingth under tension:

Fitbre length:

Tdnsile load:

Ddration of load
Digmeter of test pulleys:

Generally to IEC 60794-1-21 Method E1, with durati
stated below

Not less than 10 m. Taking into account the measur

proof

bn as

ement

accuracy and end effects, shorter-lengths may be usled by

agreement between the customer and supplier.
Finished microduct fibre unit length.
Equivalent to weight of 1 kmyof fibre unit

1 min

As agreed between customer and supplier but not les

5 than

the minimum loaded bending diameter specified fqr the
microduct fibre “unit. A minimum value of 60 mm is
recommended:
Under visual examination without magsification there shall be no damage to the micfoduct
fibfe unit and there shall be no changé€’in attenuation after the test.
c) Tgst conditions (loads < 100 N)
Apparatus: Vertical tensometer
Length under tension: Approx 250 mm.
Fjre length: Finished microduct fibre unit length.
Tensile load: Equivalent to weight of 1 km of fibre unit
Ddration of load 1 min
Unden visual lexamination without magnification there shall be no damage to the micfoduct
fibre ynit.
5.4 ICrush

a) Family requirements

After removal of the load, there shall be no change in attenuation compared to before the
application of the load. Under visual examination, there shall be no damage to the
microduct fibre unit . The imprint of the plate on the microduct fibre unit is not considered

mechanical damage.
b) Test conditions

Method:

Load (plate/plate):

Duration of load:

IEC 60794-1-21 Method E3
100 N
1 min
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5.5 Repeated bending
a) Family requirements

Under visual examination without magnification there shall be no damage to the microduct
fibre unit elements.

b) Test conditions

Method: IEC 60794-1-21 Method E6

Bending diameter: 40 x d or 60 mm whichever is greater.

Load: Adequate to assure uniform contact with the mandrel.
Number of cycles: 25

5.6 |Torsion
a) F4gmily requirements

Under visual examination without magnification there shall be no damage‘tothe micfoduct
fibre unit elements.

THere shall be no change in attenuation after the test.

b) Tgst conditions

Method Generally in accordance with IEC 60794-1-21 Method Eff

Test length: 300 mm

Lojad: Adequate to assure test ,sample is straight at start of tegt.
5.7 |Kink

a) Fgmily requirements
Under visual examination, there shall be nocdamage to the microduct fibre unit

b) Tgst conditions

Method: IEC 60794-1-21 Method E10
Mipimum diameter: 40 xcd or 60 mm whichever is greater
5.8 |Bend

a) Fgmily requirements

Tt]sre shall be noschange in attenuation after the test when measured at|room
temperature.

b) Tgst conditions

M¢thod: IEC 60794-1-21 Method E11A
Digmeter-of mandrel: 40 x d or 60 mm whichever is greater
NJmber-of turns/helix: 4

Number of cycles: 3

5.9 Temperature cycling

a) Family requirements
For Tp4 to Tg4 there shall be no change in attenuation as defined in IEC 60794-1-1.
For Tpq to Tpp and Tgq to Tgy, the change in attenuation coefficient shall be:

— <0,15 dB/km for single-mode fibre and shall be reversible to measurement uncertainty
when measured in the 1 550 nm region;

— < 0,3 dB/km for multimode fibre and shall be reversible to measurement uncertainty
when measured in the 1 300 nm region.
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b) Test conditions

Method: IEC 60794-1-22 Method F1.

Sample length under test:  Finished microduct fibre unit length of at least 1 000 m.
High temperature, Tgs: +60 °C to +70 °C, depending on customer requirements.
High temperature, Tgy: +30 °C to +60 °C depending on customer requirements.
Low temperature, Tp4: -15 °C.

Low temperature, Ty,:
Note (temperatures):

conditions can be agreed between supplier and custom

Taq to =30 °C or —40 °C depending on customer requirements
Other temperature values corresponding to specific climate

r.

Ngmber of cycles: 2
5.10 |Ageing
a) F4dmily requirements: as per IEC 60794-1-22, Method F9
b) Tgst conditions:

Method: IEC 60794-1-22, Method F9
5.11 |Water immersion

a) Fs
At

The attenuation shall be monitored throughout the test at least once every 24 h.

mily requirements

enuation coefficient change at room temperature:

< 0,05 dB/km at 1 550 nm for single-mode fibre;

< 0,2 dB/km at 850 nm and 1 300 nm for multimode fibre.

b) Tgst conditions
Mg¢thod: IEC 60793:1-53
Water: Distilled, demineralized or de-ionized water which has

of béfween 5,0 and 8,0

Dwell time: 30 days

5.12 |Buffer removal

a) F4dmily requirements
The buffer materials shall be removable such that primary coated fibres or fibre ri
shpll be free.ffem fibre unit sheathing and/or buffer materials and free from da
foljowing the test.

b) Tg

st conditions

Tt]e method for buffer removal shall be defined by the supplier.

a PH

bbons
mage

6 M

6.1

icroduct

Tests applicable

Tests shall be selected from the following Table 3, in accordance with the relevant product
specification. If the microduct is only to be used in a protected microduct, some tests may not
be relevant.
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Table 3 — Tests applicable for mechanical and environmental performance of microduct

Characteristics ‘ Family requirements Test methods Remarks

Tensile performance 6.2 Under consideration,
IEC 60794-1-21
Method E1

Crush 6.3 IEC 60794-1-21
Method E3A

Impact 6.4 Under consideration,
IEC 60794-1-21
Method E4

Repeated bending 6.5 IEC 60794-1-21
Method E6

Torsign 6.6 IEC 60794-1-21
Method E7

Kink 6.7 IEC 60794-1-21
Method E10

Bend 6.8 IEC 60794-1-21
Method E11B

Microdluct route 6.9 IEC 60794-1-21

verifidation test Method E23

Microqluct pressure 6.10 IEC 60794-1-22

withstpnd Method F13

Ageinp 6.11 Under,consideration

need
includ

to be taken when clamping in order to avoid end effects. Unacceptable damag

The a{ove tests may need to be modified for_Gse with microducts. In particular, specidl care
rips, tears, splits or cracks in _the microduct. However, damage at the cla

interfgce does not constitute a failure.

6.2

Tensile performance

a) F4dmily requirements

b may
mping

Urlder visual examination, without magnification, there shall be no damage after the test
and shall pass the infier clearance test (Annex E).

b) Tgst conditions
Method: Generally to IEC 60794-1-21, Method E1
(note: use of IEC 60811-501 is under consideration
Microduettength under tension: >1m
Tgnsife Toad on microduct: 1TW
Duration of load: 10 min
6.3 Crush

a) Family requirements

Under visual examination, without magnification, the microduct shall show no damage.
After the recovery time the microduct shall pass the inner clearance test (Annex E) and
there shall be no splitting or permanent damage. The imprint of the plate is not considered
as mechanical damage.

Test conditions
Method:

Load (plate/plate):

Duration time:

IEC
500

60794-1-21, Method E3A
N

1 min
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Recovery time 1h

6.4 Impact
a) Family requirements

Under visual examination without magnification there shall be no damage to the
microducts. The microduct shall pass the inner clearance test (Annex E) and there shall
be no splitting or permanent damage. The imprint of the striking surface on the microduct
is not considered mechanical damage.

b) Test conditions

Method: IEC 60794-1-21 Method E4

Striking surface radius: 300 mm

Imjpact energy: 1J

Rgcovery time: 1h

NUmber of impacts: One in 3 different places spread not less than 500 mm gpart

6.5 |Repeated bending
a) F4dmily requirements

Urlder visual examination without magnification there shall be no damage tp the
microducts. The microduct shall pass the inner clearance‘test (Annex E) and therg shall
be| no splitting or permanent damage.

b) Tgst conditions

Method: IEC 60794-1-21 Method’E6

Bgnding diameter: 40 x OD

Lopad: Adequate to assure uniform contact with the mandrel
NJmber of cycles: 25

6.6 |Torsion
a) Fgmily requirements
Urlder consideration

b) Tgst conditions

MIthod: IEC 60794-1-21 Method E7
Maximum gauge lengdth: 2m
6.7 |Kink

a) F4gmily requirements

Under( visual examination, without magnification, there shall be no damage to the
microducts after the test and shall pass the inner clearance test (Annex E).

The microduct shall attain the required minimum diameter without kinking.

b) Test conditions

Method: IEC 60794-1-21 Method E10
Minimum diameter: 20 x OD
6.8 Bend

a) Family requirements

The outer and inner diameter of the microducts shall show, under visual examination
without magnification, no damage and after the test and shall pass the inner clearance
test (Annex E).

b) Test conditions
Method: IEC 60794-1-21 Method E11B
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Diameter of mandrel: 40 x OD
Number of cycles: 3

6.9 Microduct route verification test
a) Family requirements

Objects of the required size, including any blowing tip if used in practice, can be passed
through the microduct.

b) Test conditions
Method: IEC 60794-1-21 Method E23

6.10 |Microduct pressure withstand
a) F4gmily requirements

Under visual examination, without magnification, there shall be no damage to the
microducts.

b) Tegst conditions
Mégthod: IEC 60794-1-22 Method F13

All microducts shall resist an air pressure of at least 2,5 x the“installation pressurg at a
tempdrature of 20 °C for a period of 0,5 h.

All migroducts shall resist a proof test pressure of at least 4,3 x the installation pressurne at a
tempdrature of 40 °C for a period of 24 h.

6.11 |Ageing
a) Fgmily requirements
Under consideration

Tdsts to be performed after the agingZperiod should be agreed between the customer and
supplier and could include dimensions, inner clearance test, shrinkage, chandes to
sufface finish, pressurization orinstallation test of the microduct fibre unit.

b) Tgst conditions
Method: Under consideration
Ading condition: Under consideration (+60 °C for 3 months;

7 days at 70 °C; 7 days at 85 °C)

7 Protecteddimicroducts

7.1 |Tests applicable

Testsshall be selected from the following Table 4, in accordance with the relevant product
specification.
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Table 4 — Tests applicable for mechanical and

environmental performance of protected microduct

Characteristics ‘ Family requirements Test methods Remarks
Tensile performance 7.2 Under consideration,
IEC 60794-1-21
Method E1
Crush 7.3 IEC 60794-1-21
Method E3A
Impact 7.4 IEC 60794-1-21
Method E4
Repeated bending 7.5 IEC 60794-1-21
Method E6
Torsidn 7.6 IEC 60794-1-21
Method E7
Kink 7.7 IEC 60794-1-21
Method E10
Bend 7.8 IEC 60794-1-21
Method E11B
Microgluct route 7.9 IEC 60794-1-21 Methed
verifidation test E23
Microqluct pressure 7.10 IEC 60794-1-22 Method
withsthnd F13
Ageinp 7.1 Undenrconsideration
7.2 |Tensile performance

a) Fgmily requirements
Under visual examination, without-magnification, there shall be no damage after the test
and shall pass the inner clearance’test (Annex E).
b) Tgst conditions
Mgthod: Generally to IEC 60794-1-21 Method E1 (note: {ise of
IEC 60811-501 is under consideration)
Microduct length under tension: >1m
Tensile load ontmicroduct: 1 W or 2 700 N, whichever is the smaller
Ddration of lead: 10 min
7.3 |Crush
a) Fgmilyrequirements

Under visual examination, without magnification, the microduct shall show no damage.
After the recovery time the microduct shall pass the inner clearance test (Annex E) and
there shall be no splitting or permanent damage. The imprint of the plate is not considered
as mechanical damage.

b) Test conditions
Method:
Sample length:
Load:

Duration time:

Recovery time:

I[EC 60794-1-21 Method E3A
250 mm

1 kN (duct); 2 kN (buried)

1 min

1h
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7.4
a)

7.7
a)

b)

7.8
a)

b)

Impact
Family requirements

Under visual examination without magnification there shall be no damage to the
microducts. The microduct shall pass the inner clearance test (Annex E) and there shall
be no splitting or permanent damage. The imprint of the striking surface on the microduct
is not considered mechanical damage.

Test conditions

Method: IEC 60794-1-21 Method E4

Striking surface radius: 300 mm

Impactemergy: 3—J(duct),t5dburied)

Rgcovery time: 1h

NJmber of impacts: One in 3 different places spread not less than 500,mm 4dpart

Repeated bending
Fgmily requirements

Under visual examination without magnification there shall ~-be no damage tp the
microducts. The microduct shall pass the inner clearance test((Annex E) and therg shall
be| no splitting or permanent damage.

Tdst conditions

Mé¢thod: IEC 60794-1-21 Method E6
Bgnding diameter: 40 x OD
Lo@ad: Adequate to assureruniform contact with the mandrel
NUmber of cycles: 25
Kink

Fgmily requirements

Under visual examination, without magnification, there shall be no damage fo the
microducts after the test and shall pass the inner clearance test (Annex E).

The microduct shall attain-the required minimum diameter without kinking.
Tgst conditions

MeLthod: IEC 60794-1-21 Method E10
Mipimum diameter: 20 x OD
Bend
Fgmily requirements
The <outer and inner diameter of the microducts shall show, under visual examihation

-e_ mMmaan ‘_ on no-gdamaagde _anga-a e ne e ~lala na DaS ne alal= cledrance
test (Annex E).
Test conditions

Method: IEC 60794-1-21 Method E11B
Diameter of mandrel: 40 x OD
Number of cycles: 3

Microduct route verification test
Family requirements

Objects of the required size, including any blowing tip if used in practice, can be passed
through the microduct.

Test conditions
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Method: IEC 60794-1-21 Method E23

7.9 Microduct pressure withstand

a) Family requirements
Under visual examination, without magnification, there shall be no damage to the
microducts.

b) Test conditions

Method: IEC 60794-1-22 Method F13

All microducts shall resist an air pressure of at least 2,5 x the installation pressure at a

temp

All migroducts shall resist a proof test pressure of at least 1,3 x the installation pressurn

tempe

7.10
a) Fe
un

Te
su

sufface finish, pressurization or installation test of the microduct fibre unit.
b) Tdst conditions
Method: Under consideration
Ading condition: Under consideration (+60 °C for 3 months; 7 days at

" £ OO0 0N ¢ H ] e ol
diurc Ul U U 1TUI'a Peliuvu UT'J,J T1.

rature of 40 °C for a period of 24 h.

Ageing
mily requirements
der consideration

sts to be performed after the aging period should be agreed between the customs
plier and could include dimensions, inner clearancevtest, shrinkage, chand

7 days at 85 °@)

e at a

er and
es to

/0 °C;
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Annex A
(informative)

Examples of microduct fibre units,

microducts, and protected microducts

Figure A.1 and Figure A.2 give useful examples of microduct fibre units, microducts, and
protected microducts.

Microduct

Fibre unit

Strength member
(Plastic coating)

Filler
Ripcord

Jacket
IEC 0576/14

Figure A.1 — Protected microducts, tight package

Water blocking material

Fibre ribbons Microspheres
Jacket

1T mm 1mm‘

Buffer ‘ Coating Coating

® e

Optical fibre
Filler

Jacket

IEC 0577/14

Figure A.2 — Microduct fibre units
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Annex B
(informative)
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Product descriptions (blank detail specification and
minimum requirements)

Tables B.1, B.2, B.3 give templates for the description of microducts fibre unit, microducts
and protected microducts.

Table B.1 — Microduct fibre unit description

M)

Prepared by

(2) Document No:
Issue:
Date:

(3)

Available from: (4)

Generic specifications:
Sectional specification:
Family specification:

IEC 60794-1-1 and)IEC 60794-1

IEC 60794-5
IEC 60794-5-20

N

(5)

Additional references:

(6)

Fibre unit description

(7)

Fibre unit construction

Opticd
Rangg
Fibre
Ribbo
Fibre
Dimer
Outer
Marki
- cy
d

| fibre type (s)

of fibre count

Linit type

hs (if used)

Count

sions

material

g identification (optional)
stomer requirement

entification of supplier

Additional remarks

(8)

Application information:

Maxin
Rated
Minim

Temp

um outer diameter~(d)
maximum tensile load, Ty
um bending‘radius for no-load bending

brature range:

— Inktallation

mm
N

mmorn xd

Operation

— Typical

- TrEnsport and storage °C
°C
°C

Manufacturing length
m

— Nominal/tolerances 09,

+1
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Table B.2 — Microduct description

(1) Prepared by (2) Document No:
Issue:
Date:
(3) Available from: (4) Generic specifications: IEC 60794-1-1 and IEC 60794-1-2
Sectional specification: IEC 60794-5
Family specification: IEC 60794-5-20
(5) Additional references:
(6) Microduct description
(7) Microduct construction Additional remarks

Microgluct material

Liner [optional)

— Low friction liner, type
Marking identification

— cugtomer requirement

— Identification of supplier

(8) Application information:
Maxinjum outer diameter (OD) mm
Minimjum inner diameter (ID) mm

Note: jone or the other of these may be selected

Minimum wall thickness (AD) mm

Rated| maximum tensile load, T, N

Minimjum bending radius for no-load bending mm or n x OD
Maxinjum operating air pressure Pa

Temperature range:
— Trgnsport and storage °C
— Insfallation °C

— Opgration °C
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Table B.3 — Protected microduct description

(1) Prepared by (2) Document No:
Issue:
Date:
(3) Available from: (4) Generic specifications: IEC 60794-1-1 and IEC 60794-1-2
Sectional specification: IEC 60794-5
Family specification: IEC 60794-5-20
(5) Additional references:
(6) Protected microduct description
(7) Protected microduct construction Additional remarks
Microgluct
— Material

— Rapge of microduct count (e.g. 1 or more)
— Lingr (type/material)

Sheath, material

Additipnal armouring (optional)
— Nop-metallic armouring

— Metallic armouring

— Mojsture barrier

Additipnal outer sheath (optional)

Marking identification
— cugtomer requirement
— ldentification of supplier

(8) Application information:

Microgluct(s) @

— Makimum outer diameter (OD)

Minimum inner diameter (ID)

Note: one or the other of these may be selected
— Minimum thickness (AD)

— Rajed maximum tensile load, T,v|

— Migimum bending radius for no-load bending
— Migimum bending radius~for rated-load bending
Prote¢ted microduct ®

— Makimum outer,diameter (OD’)

— Migimum shéath thickness (AD’)

— Rajed maximum tensile load, T,

— Minimdm bending radius for no-load bending

mm or n x OD

mm or n x OD

mm or n x OD’

— Minimum bending radius for rated-load bending
Maximum operating air pressure, microduct
Temperature range:

— Transport and storage

Installation

— Operation

mm or n x OD’

bar/Pa

°C
°C
°C

a8 In general, protected microducts contain microducts.

Not applicable to microducts installed loosely into pre-installed ducts.
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Annex C
(normative)

Product constructions

Tables C.1, C.2, C.3 give templates for the product construction of microducts fibre unit,
microducts and protected microducts.

Table C.1 — Typical microduct fibre unit construction

cl-. rs H Y H | - H | i £ xI + H. & R L
TraractersStes - aHry-reqtHrementsS ST MemoasS emarks

Microdluct fibre unit core:

Fillingl compound (if used) | According to detail Either IEC 60794-1-21
specification Method E14 or
IEC 60811-601
IEC 60811-602
IEC 60811-604

Dry blpcking compound (if | According to detail Under consideration
used) specification

Ribbops, dimensions (if According to detail

used) specification

Strength member According to detail Visual inspectign

specification

Filler According to detail Visual igspection
specification

Ripcofd According to detail Visual inspection
specification

Outer|sheath

Mater|al According to detail
specification

Outsiqe diameter According to detail IEC 60811-203
specification

Minimum thickness Accordingd.to detail IEC 60811-202

specification

Optioal protection

Armogring, metallic /+6.3 of IEC 60794-
3:2001
Moisture barrier According to detail

specification

Microdluct fibre unit

marking

Configuration, dimensions | According to detail Visual inspection
Qpprifinntinn

Microduct fibre unit length | According to detail Under consideration

specification
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Table C.2 — Microduct construction

60794-5-20 © IEC:2014(E)

Characteristics

Family requirements

Test methods

Remarks

Material

According to detail
specification

Outer diameter

According to detail
specification

IEC 60811-203

Minimum inner diameter

According to detail
specification

IEC 60811-203

This method may be
adapted to measure inner
diameter

Minimum wall thickness

According to detail

IEC 60811-202

Lo .
SpeeHrcaton

Microdluct liner:

Type According to detail Under consideration
specification

Mater|al According to detail Under consideration
specification

Marking

Configuration, dimensions

According to detail
specification

Visual inspection

Microgluct length

Under consideration
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