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INFORMATION TECHNOLOGY -
GENERIC CABLING - INDUSTRIAL PREMISES

FOREWORD

1) 1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in
the development of International Standards. Their preparation is entrusted to technical committees; any ISO and
IEC member body interested in the subject dealt with may participate in this preparatory work. International
governmental and non-governmental organizations liaising with ISO and IEC also participate in this preparation.
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IEC and ISO member bodies in that sense. While all reasonable efforts,are)y made to ensure
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G.24702 should be read in conjunction with International Standard ISO/IEC 1180

This International Standard has been approved by vote of the member bodies, and the voting
results may be obtained from the address given on the title page.

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

Within premises, the importance of the information technology cabling infrastructure is similar
to that of other fundamental building utilities such as heating, lighting and mains power. As
with other utilities, interruptions to service can have serious impact. Poor quality of service
due to lack of design foresight, use of inappropriate components, incorrect installation, poor
administration or inadequate support can threaten an organization's effectiveness.

Historically, the cabling within premises comprised both application-specific and multipurpose
networks. The subsequent growth of generic cabling designed in accordance with
ISO/IEC 11801 has supported the development of high-data-rate applications based upon a
definegTabtimgmmodet:

This Ipternational Standard recognizes the benefit of generic cabling to interconnect deveral
pieceg of apparatus within industrial premises or industrial areas within othér types of
premides (within and between structures and buildings) and should be read in conjynction
with 1ISO/IEC 11801.

This International Standard provides, for industrial premises:

a) useérs with an application-independent generic cabling system™and an open market for
cabling components;

b) requirements for infrastructures that support critical automation, process contrpl and
mdnitoring applications in a range of industrial environments;

c) usérs with a flexible cabling scheme such that) modifications are both easy and
ecpnomical;

d) buijlding professionals, production and control engineers with guidance allowing the
ac¢ommodation of cabling:

— | before specific requirements are _\known; i.e. in the initial planning either for
construction or refurbishment;

— | by further deployment as the requirements of specific industrial areas are defined;

e) industry and standardisation bgdies with a cabling system which supports current prpducts
ang provides a basis for future’product development and applications standardisatiof.

This International Standard specifies multi-vendor cabling, and is related to

e thg associated standard for generic cabling within commercial premises (ISO/IEC 11801),

o stjndards for cabling components developed by Technical Committees of ISO and IEC,

e stgndards for)the quality assurance and installation of information technology ¢abling
(sqries ISOTMEC 14763 and IEC 61918) and testing of installed cabling (IEC 61935-1)),

e applications developed by the technical committees of I|IEC, subcommittges of
ISQ/HECJTC 1 and study groups of ITU-T (for example Fieldbus, LANs and ISDN).

Within this International standard the cabling, defined between the interfaces shown in
Figure 1, contains passive components only.
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Figure 1 — Cabling specified by ISO/IEC 24702 and its relationship to OSI referepce
model layers

It is apticipated that the generic cabling system meeting the minimum requirements pf this
International Standard will have a life expectancy consistent with other infrastructures|within
industrial premises.
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INFORMATION TECHNOLOGY
GENERIC CABLING - INDUSTRIAL PREMISES

1 Scope

This International Standard specifies generic cabling that supports a wide range of
communications services including automation, process control and monitoring applications
for use within industrial premises or industrial areas within other types of premises,
comprising single or multiple buildings on a campus. It covers balanced cabling and optical
fibre cabling.

This standard is based upon and references the requirements of ISO/IEC 11801. It(egntains
additignal requirements that are appropriate to industrial premises in which thesmaximum
distange over which communications services have to be distributed is 10/000 m. The
princigles of this International Standard may also be applied to installations.that do not fall
within [this range.

In addjtion to the requirements of ISO/IEC 11801, this International Standard specifies

a) a pnodified structure and configuration for generic cabling withir industrial premises in
which information technology applications are used to support process monitorirlg and
coptrol functions,

b) implementation options,
c) adfitional requirements that reflect the range of operating environments within industrial
prgmises.

Safety| (electrical safety and protection, fire, etex)rand electromagnetic compatibility (EMC)
requirgments are outside the scope of this International Standard and are covered by other
standdrds and regulations. However, information given in this document may be of assigtance
in meqting these standards and regulations:

2 Normative references

The fdllowing referenced documents are indispensable for the application of this dociment.
For dated references, only the edition cited applies. For undated references, the latest pdition
of the referenced document:(including any amendments) applies.

IEC 60512-4-1, Ceonnéctors for electronic equipment — Tests and measurements — Pgrt 4-1:
Voltagle stress tests'— Test 4a: Voltage proof

IEC 6(3512-4<2, Connectors for electronic equipment — Tests and measurements — Pgrt 4-2:
Voltagle stress tests — Test 4b: Partial discharge

IEC 60512-6-2, Connectors for electronic equipment — Tests and measurements — Part 6-2:
Dynamic stress tests — Test 6b: Bump

IEC 60512-6-3, Connectors for electronic equipment — Tests and measurements — Part 6-3:
Dynamic stress tests — Test 6¢: Shock

IEC 60512-6-4, Connectors for electronic equipment — Tests and measurements — Part 6-4:
Dynamic stress tests — Test 6d: Vibration (sinusoidal)

IEC 60512-8, Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 8: Connector tests (mechanical) and mechanical
tests on contacts and terminations
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IEC 60512-9, Electromechanical components for electronic equipment; basic testing
procedures and measuring methods — Part 9: Miscellaneous tests

IEC 60512-11-4, Connectors for electronic equipment — Tests and measurements
Part 11-4: Climatic tests — Test 11d: Rapid change of temperature

IEC 60512-11-7, Connectors for electronic equipment — Tests and measurements -
Part 11-7: Climatic tests — Test 11g: Flowing mixed gas corrosion test

IEC 60512-11-9, Connectors for electronic equipment — Tests and measurements -
Part 11-9: Climatic tests — Test 11i: Dry heat

IEC 6(3512-11-10, Connectors for electronic equipment — Tests and measufements —
Part 1[-10: Climatic tests — Test 11j: Cold

IEC 6(3512-11-12, Connectors for electronic equipment — Tests and”\measurements -—
Part 1{1-12: Climatic tests — Test 11m: Damp heat, cyclic

IEC 60512-19-3, Electromechanical components for electronic eqUipment — Basic festing
procedures and measuring methods — Part 19: Chemical resistance tests — Section 3: Test
19c¢ — Fluid resistance

IEC 60512-23-3, Electromechanical components for electronic equipment — Basic festing
procedqures and measuring methods — Part 23-3: <{[ést 23c: Shielding effectiveng¢ss of
connegtors and accessories

IEC 60529, Degrees of protection provided byenclosures (IP Code)

IEC 60603-7, Connectors for frequenciesibelow 3 MHz for use with printed boards — Part 7:
Detail |specification for connectors, 8-way, including fixed and free connectors with cqmmon
mating features, with assessed quality.

IEC 6Q793-1-40, Optical fibres= Part 1-40: Measurement methods and test procedures —
Attenuation

IEC 6Q793-1-41, Optical~fibres — Part 1-41: Measurement methods and test procedures —
Banadwidth

IEC 6Q793-1-44,"Optical fibres — Part 1-44: Measurement methods and test procedures —
Cut-off wavelength

IEC 6Q793<2-30, Optical fibres — Part 2-30: Product specifications — Sectional specifjcation
for catégory A3 multimode fibres

IEC 60793-2-40, Optical fibres — Part 2-40: Product specifications — Sectional specification
for category A4 multimode fibres

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

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

IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 60794-3, Optical fibre cables — Part 3: Sectional specification — Outdoor cables
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IEC 61076-2-101, Connectors for electronic equipment — Part 2-101: Circular connectors —
Detail specification for circular connectors M8 with screw- or snap-locking, M12 with screw-
locking for low voltage applications

IEC 61076-3-106, Connectors for electronic equipment — Product requirements — Part 3-106:
Rectangular connectors — Detail specification for protective housings for use with 8-way
shielded and unshielded connectors for industrial environments incorporating the IEC 60603-7
series interface

IEC 61131-2, Programmable controllers — Part 2: Equipment requirements and tests

IEC 61156 (all parts), Mualiicore and symmetrical pair/quad cables for aigital communigations
— Meakurement of coupling attenuation of balances cabling in laboratory conditions

IEC 61156-5-1 (all parts), Multicore and symmetrical pair/quad cables -"for |digital
communications

IEC 61156-5-1, Multicore and symmetrical pair/quad cables for digital communicatfons —
Part §-1: Symmetrical pair/quad cables with transmission characteristics up to 600 MHz —
Horizantal floor wiring - Blank detail specification

IEC 61156-6-1, Multicore and symmetrical pair/quad cables" for digital communicatfons —
Part 6-1: Symmetrical pair/quad cables with transmission“characteristics up to 600 MHz —
Work area wiring — Blank detail specification

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

IEC 61300-2-4, Fibre optic interconnecting devices and passive components — Basjc test
and mpasurement procedures — Part 2-4:Jests — Fibre(cable retention

IEC 61300-2-5, Fibre optic interconnecting devices and passive components — Basjc test
and mepasurement procedures — Part 2-5: Tests — Torsion/twist

IEC 61300-2-9, Fibre optic -interconnecting devices and passive components — Basjc test

and measurement procedures — Part 2-9: Tests — Shock

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

IEC 61300-2:22, Fibre optic interconnecting devices and passive components — Bagic test
and measurement procedures — Part 2-22: Tests — Change of temperature

IEC 61300-2-30, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-30: Tests — Solar radiation

IEC 61300-2-34, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-34: Tests — Resistance to solvents and contaminating
fluids

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

IEC 61300-2-46, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-46: Tests — Damp heat, cyclic
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IEC 61300-3-34, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-34: Examinations and measurements — Attenuation of
random mated connectors

IEC 61753 (all parts), Fibre optic interconnecting devices and passive components
performance standard — Specification for the testing of optical fibre communication cabling in
accordance with ISO/IEC 24702 — Cords — Blank detail specification

IEC 61754-20, Fibre optic connector interfaces — Part 20: Type LC connector family

IEC 61918, Digital data communications for measurement and control — Installation of
comm{mcation Networks In inaasirial conirol sSystems

IEC 61935-1, Testing of balanced communication cabling in accordance with ISOAEC|11801
— Part|1: Installed cabling

IEC 61935-2, Testing of balanced communication cabling innVaccordance| with
ISO/IHC 11801 — Part 2: Patch cords and work area cords

IEC 62012-1, Multicore and symmetrical pair/quad cables for digital communicationg to be
used ih harsh environments — Part 1: Generic specification

ISO/IHC 11801:2002, Information technology — Generic«cabling for customer premises

ISO/IHC 11801, Information technology — Generic.cabling for customer premises

NOTE |Refer to the second edition of ISO/IEC 11801, published in 2002, where this date has been specified. For
undated references, use the latest edition of ISO/IEC 1180%.

ISO/IHC 14763 (all parts), Information technology — Implementation and operatjon of
customer premises cabling

ISO/IHC 14763-1, Information technology — Implementation and operation of cugtomer
premiges cabling — Part 1: Administration

ISO/IHC TR 14763-2, Information technology — Implementation and operation of customer
premiges cabling — Part 2> Planning and installation

ISO/IHC 14763-3,s-Information technology — Implementation and operation of cugtomer
premiges cabling{—= Part 3: Testing of optical fibre cabling

ISO/IHC 18010, Information technology — Pathways and spaces for customer prémises
cabling T

3 Definitions and abbreviations

3.1 Definitions

For the purposes of this International Standard the following definitions apply in addition to
those of ISO/IEC 11801.

3.11

apparatus

one or more pieces of equipment having specific and defined overall functions within
industrial premises served by one or more network interfaces
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3.1.2
apparatus attachment cord
cords used to connect a telecommunications outlet (TO) to a network interface

313

automation island

cabling together with active and passive components within apparatus served by a network
interface

3.1.4
bulkhead
or_barr . e . . . " ieations

icable on either side

3.1.5
channlel
end-tofend transmission path connecting any two pieces of application-specific equipmgnt

NOTE 1 Equipment and apparatus attachment cords are included in the channel but(nat the connecting hprdware
into the|application-specific equipment.

NOTE 2 This channel definition covers passive elements only. Active elements;"such as transmitters or refceivers,
are not part of any channel in this standard.

3.1.6
floor ¢able
cable gonnecting the floor distributor to the intermediate distributor

3.1.7
floor distributor
distribptor used to make connections between the floor cable, other cabling subsystems and
active [equipment

3.1.8
functipnal performance
level df transmission performancésable to support intended Class of applications

3.1.9
intermediate cable
cable gonnecting the(intermediate distributor to the TO

3.1.10
intermediate distributor
the diptributer used to make connections between the intermediate cable, other gabling
subsystems’and active equipment

3.1.11

MICE

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

— mechanical (M),

—ingress (1),

— climatic and chemical (C),

— electromagnetic (E)

3.1.12
network interface
interface between the apparatus attachment cabling and the apparatus network


https://iecnorm.com/api/?name=c65171b50b7157fdfd1466a971f7b1a4

24702

3.1.13

© ISO/IEC:2006(E) -15 -

operating temperature
stabilised temperature of the cabling combining ambient temperature with any increase due to

the ap

3.1.14

plication being supported

telecommunications
includes the transmission of information in support of automation, process control and
monitoring applications

NOTE

This definition applies to this International Standard in addition to the definition given in ISO/IEC 11801.

3.1.15

telecommunications outlet (TO)

a fixe
interfa

3.2

For th
those

AO

ELTCT

FD

ID
MICE
NI
TCL
TO

4 Cq

For a
a) thg

b) the
req
su
thd

c) co
req
co

connecting device where the intermediate cable terminates and which provides the
e to the apparatus attachment cabling

Abbreviations

b purposes of this International Standard the following abbreviations apply in addition to
pf ISO/IEC 11801.

automation outlet
L equal level transverse conversion transfer loss
floor distributor
intermediate distributor
mechanical, ingress, climatic and chemical electromagnetic
network interface
transverse conversion loss
telecommunications outlet

bnformance

tabling system to conform:to this International Standard:
structure and configuration shall conform to the requirements of clause 5;

interfaces to theScabling at the telecommunications outlet (TO) shall conform|to the
uirements of ,elause 9 with respect to mating interfaces and performance| when
bjected to enyvironmental conditions, local to the interfaces (see note 1), as defined by
applicable ‘environment of clause 6;

hnecting_hardware at other places in the cabling structure shall conform fo the
uirements of clause 9 when subjected to environmental conditions, local fto the
hnécting hardware (see note 1), as defined by the applicable environmental Clgss(es)

of

clatse 6;

d) channels (see note 2) shall conform to the requirements of the applicable transmission
performance Class of clause 6 when subjected to environmental conditions, local to the
channels (see note 1), as defined by the applicable environment of clause 6. This shall be
achieved by one of the following:

a channel design and implementation ensuring that the prescribed channel
performance Class of clause 6 is met;

attachment of appropriate components to a permanent link design meeting the
prescribed performance Class of Annex A. Channel performance shall be assured
where a channel is created by adding more than one cord to either end of a permanent
link meeting the requirements of Annex A;

using the reference implementations of clause 7 and compatible cabling components
conforming to the requirements of clauses 8, 9 and 10, based upon a statistical
approach of performance modelling;
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e) local regulations concerning safety and electromagnetic emissions shall be met.

The channel transmission performance requirements of clause 6 are also achieved when
subjected to environmental conditions local to the channels, as defined in clause 6 using the
reference implementations of Annex C and compatible cabling components conforming to the
requirements of clauses 8, 9 and 10, based upon a statistical approach of performance
modelling (see note 3).

Test methods to ensure conformance with the channel and link requirements of clause 6 and
Annex A respectively are specified in IEC 61935-1 and Annex B of this standart. The
treatment of measured results that fail to meet the requirements of this clause, or lie within
the relevant measurement accuracy, shall be clearly documented within a quality plan as
described in ISO/IEC 14763-2.

NOTE 1 The applicable environment of clause 6, local to the cabling or cabling component(s),\is that of the
external environment or that modified environment created by use of mitigating installation technigues.

NOTE 2 The word “channel” refers to the passive cabling between the interfaces described, in“clauses p and 6
and is ysed specifically in this context throughout this International Standard. The meaning of the word “¢hannel”
as used|in other standards is not applicable.

NOTE 3§ The use of components suitable for use when subject to certain environmental conditions does not
automalfically assure that the resulting channel meets the applicable transmission‘pérformance Class of dlause 6
when sybjected to those environment conditions.

Installation and administration of cabling in accordance with this standard should be ¢arried
out in pccordance with the ISO/IEC 14763 series of standards.

This dpcument does not specify which tests and sampling levels should be adopted. The test
paramgters to be measured and the sampling levels to be applied for a particular instgllation
should be defined in the installation specification and quality plans for that installation
prepared in accordance with ISO/IEC 14763-2.

Specifjcations marked "ffs" (for further .study) are preliminary and are not required for
conformance to this International Standard.

5 Siructure

5.1 General

This dlause identifies\the functional elements of generic cabling for industrial premises,
describes how they _are connected together to form subsystems and identifies the intgrfaces
at which application-specific components are connected. Applications listed in Annex E are
suppofted by cotinecting active equipment at the TOs and the distributors.

In genjeral;.all functional elements, subsystems and interfaces from the campus distributor to
the roEr distributor as described in ISO/IEC 11801 are applicable.

5.2 Functional elements

In addition to the distributors specified in ISO/IEC 11801 this standard specifies the following
functional elements and interfaces of generic cabling for industrial premises:

- floor cable;

- intermediate distributor (ID);
- intermediate cable;

- TO;

- network interface (NI).
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As shown in Figure 2, an ID is able to serve TOs on separate pieces of apparatus or multiple
TOs on a single piece of apparatus. The type and nature of the apparatus cabling are beyond
the scope of this International Standard.

Groups of functional elements are connected together to form cabling subsystems.

5.3
5.3.1

Gener
subsys
cablin
to the

Automation
1 island

TO

System
(containing multiple
pieces of apparatus)

1 Automation
1 island

Figure 2 — Configuration of apparatus-based functional elements within
industrial premises

Cabling subsystem
General structure
¢ cablingyschemes for industrial premises contain up to four types of (

tems: campus backbone, building backbone, floor and intermediate. In ag
j is necessary to connect telecommunication, process control and monitoring equ

abling
dition,
pment

generic cabling but this cabling is application-specific and therefore not specified by

ernational Standard. The composition of the subsystems is described in 5.3.2,

5.3.3,
abling

The distributors provide the means to configure the cabling to support different topologies
such as bus, star and ring. Campus, building and floor distributors can also be used to
support cabling in accordance with ISO/IEC 11801.
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this clause are described in Annex C and Annex D as follows:

5.3.2
ISO/IB

5.3.3
ISO/IB

Generic cabling system

Figure 3 — Structure of generic cabling for industrial environment

imber and type of subsystems that are included in a generic cabling~impleme
s upon the size and structure of the campus, building and the strategy of the use

ctions between cabling subsystems are either active, requiring application-s
hent or passive. Connection to application-specific equipment adopts eith
nnect or a cross-connect approach (see ISO/IEC 11801),.Passive connections bqg
j subsystems shall be achieved using cross-connections generally by way of
cords or jumpers.

les of more complex equipment connection systems that are not in accordang

Annex C describes reference implemeftations, using the components clause
and 10, which deliver transmission performance in accordance with the Clas
clause 6.

Annex D describes reference)implementations, using the components clause
and 10, that are capable«of delivering transmission performance in accordandg
the Classes of clause 6.but are not able to be supported in a normative manner
standart.

Campus backbone cabling subsystem

C 11801 spetifies requirements for campus backbone cabling subsystems.

Building backbone cabling subsystem

CA1801 specifies requirements for building backbone cabling subsystems.

htation

—

pecific
er an
ptween
either

e with

5 8, 9
ses of

, 9
ith
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(Dlll
EOO

O
—

y

5.3.4

Floor cabling subsystem

The floor cabling subsystem extends from a floor distributor (FD) to the IDs connected to it.
The subsystem includes

- the floor cables,

- the mechanical termination of the floor cables including the connecting hardware (e.g. of
interconnect or cross-connect) at both the FD and IDs together with associated patch
cords and/or jumpers,

- any passive connections to the building backbone cabling.

Although equipment cords are included in a channel, they are not considered part of the
cabling subsystem because they are application-specific.

 Automation
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The floor cable may also interconnect IDs. However, such connections shall be in addition to
those required for the basic hierarchical topology.

5.3.5 Intermediate cabling subsystem

The intermediate cabling subsystem extends from an ID to the TO(s) connected to it. The
subsystem includes

- the intermediate cables,

- the mechanical termination of the intermediate cables including the connections at the TO
and the ID together with associated patch cords and/or jumpers at the ID,

- the TO.

Althoukh equipment cords and apparatus attachment cords are included in a chanhel, they
are nof considered part of the cabling subsystem because they are application-specific.

Conndctions between an intermediate and floor cabling subsystem are eitheractive, requiring
applic@tion-specific equipment or passive using either a cross-conneet® or intercpnnect
approach as defined in ISO/IEC 11801.

Intermjediate cables shall be continuous from the ID to the TO(s).

5.3.6 Centralized cabling architecture

ISO/IHC 11801 specifies requirements for centralized cabling architectures.

5.3.7 Design objectives

Gener|c cabling for industrial premises shall be’ designed in accordance with the objgctives
given |in ISO/IEC 11801 and shall operate “within the environmental conditions defined in
clause 6.
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5.4 Interconnection of subsystems

In industrial generic cabling, the functional elements of the cabling subsystems are
interconnected to form a hierarchical structure as shown in Figure 4.

Campus backbone
cabling subsystem

B '“d-i.r‘g backbone.
cabling subsystem

Floor
cabling subsystem

Intermediate
cabling subsystem

P — 17—

_______ optional cables

Figure 4 — Hierarchical structure of géneric cabling for industrial premises

\
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3 O
Q 3
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o
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Figure 5 — Inter-relationship of functional elements in an installation with diversity for
protection against failure
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In certain circumstances, for example for security or reliability reasons, redundancy can be
built into a cabling design. Figure 5 is a diagram showing one of many possible examples of
the connection of functional elements within the structured framework to provide such
redundancy. This might form the basis for the design of generic cabling for a building,
providing some protection against such hazards as fire damage or the failure of the external
network feeder cable.

5.5

Accommodation of functional elements

Figure 6 shows an example of how the functional elements are accommodated in a building.

FDs .and 1Ds are fylnir‘glly located in industrial enclosures equipment rooms,
telecommunication rooms or adjacent to, on or within, apparatus. Other distributors are
typically located in equipment rooms or telecommunications rooms as defailed in
ISO/IHC 11801.
Cablesg are routed using pathways. A variety of cable management systems can be used to
suppoft the cables within the pathways including ducts, conduits and trays. Requirements for
the pathways and the cable management systems within them are pravided in ISO/IEC|18010
and IE[C 61918.
TOs afe normally located on the fixed building structure. If necessary, the TO can be placed
within for on an apparatus.
ID TO TO
| o]y X S
uilding ID | |
entrance 1 I E
N"y Clive
1 IID I I
IXI
Canppus
backbone
cablke
ID/FD
X
CD/BD D o °
———— X H X
| X F—— X ——
| X 1 X ——1]
1 X1 - X {ro]

External network Building entrance facility

Figure 6 — Accommodation of functional elements
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5.6 Interfaces
5.6.1 Equipment interfaces and test interfaces

Equipment interfaces to generic cabling are located at the ends of each subsystem. Any
distributor may have an equipment interface to an external service at any port.

Test interfaces to generic cabling are located at the ends of each subsystem.

Figure 7 shows the potential equipment and test interfaces.

Intermediate cabling £l El

Floor or packbone cabling El El El El

TI Test interface El Equipment interface
= connection

Figure 7 — Test'and equipment interfaces

5.6.2 Channels and permanent.-links

The transmission performance of generic cabling between specific test interfaces is dgtailed
in clayse 6 for channels and Annex A for permanent links.

The channel is the transmission path between active equipment interfaces. A typical channel
would | consist of .ancable in the intermediate cabling subsystem together with apparatus
attachment and<quipment cords. For longer reach services the channel would be formed by
the cqnnection Jof two or more subsystems (as well as with apparatus attachmenpt and
equipment-cards). It is important that the generic cabling channel is designed to mget the
requirjd Cldss of performance for the applications that are to be supported. The channel
excludes.the mated connection at the active equipment.

5.6.3 External network interface

See ISO/IEC 11801.

5.7 Dimensioning and configuring
5.71 General

ISO/IEC 11801 specifies requirements for dimensioning and configuration for functional
elements of generic cabling. The following subclauses specify additional and/or modified
requirements for generic cabling for industrial premises.
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5.7.2 Distributors

Usually there would be one campus distributor per campus. However, the number of BDs,
FDs and IDs shall be determined by the size of the building, the floor space and the
disposition of apparatus.

If the premises comprise only a single building that is small enough to be served by a single
BD, there is no need for a campus backbone cabling subsystem.

The design of distributors shall ensure that the lengths of patch cords, jumpers and equipment
cords are minimised and administration should ensure that the design lengths are maintained
during nlnnrafinn Distributors should be located in such a way that the rnclllfing cable I:ngths

are copsistent with the channel performance requirements of clause 6

Wherg the components of clauses 8, 9 and 10 are used the distributors shall-be located in
accordance with the reference implementations of clause 7. Where other (componerts are
used, |distributors shall be located so that the desired performance Class of clausg 6 is
delivered.

The fujpctions of multiple distributors may be combined.

5.7.3 Cables

Cable|types used in the reference implementations @i clause 7 are given in clajise 8.
Hardwjare for connecting cables shall only provide\ direct onward attachment fo each
condugtor and shall not provide any contact between more than one incoming or oytgoing
condugtor (e.g. bridge taps shall not be used).

5.7.4 Apparatus attachment and equipment cords

The apparatus attachment cord connects’sthe TO to the network interface. Equipmen{ cords
connef¢t active equipment to the generi¢ cabling at distributors. Both are non-permanent and
applicg@tion-specific. Assumptions *have been made concerning the length and the
transnjission performance of thesetcords; the assumptions are identified when relevant.

The pg¢rformance contribution of these cords shall be taken into account in the design|of the
channgel. Clause 7 provides guidance on cord lengths for reference implementatipns of
generic cabling.

5.7.5 Patch cords and jumpers

Patch |cords<and jumpers are used within cross-connect implementations at distributors. The
performance) ‘contribution of these cords shall be taken into account in the design |of the
channgeh Clause 7 provides guidance on cord/jumper lengths for reference implementat{ons of
genericcabiing:

576 TO

The design of generic cabling for industrial premises should provide for TOs to be installed
and located according to the requirements of the apparatus.

TOs may be presented singly or in groups, as indicated in the following list:

- each apparatus network shall be served by a minimum of one TO;

- the TO shall be configured with either balanced cable terminated in accordance with 9.4
or optical fibres terminated in accordance with 9.5;
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- where balanced cable is used, a 4 pair balanced cable should be terminated at the TO;

- 2 pairs per TO, terminated in accordance with 9.4.4.2, may be used, however this may
require pair reassignment and will not support some applications (see Annex E);

- 2 pairs per TO, terminated in accordance with 9.4.4.3, may be used, however the
interface of 9.4.4.3 cannot provide all the transmission performance options provided
by the interface of 9.4.4.2 and will not support some applications (see Annex E);

- there shall be provision for identification, visible to the user, at the location of each TO;
- application-specific devices, if used, shall be external to the TO.
Care should be taken that the initial pair assignment and all subsequent changes are

recorded ee—=0 463 ef—eeta e+—Fecommen caed—aerh atton—sehemes). Pair
reassignment by means of inserts is allowed.

5.7.7 Telecommunications rooms and equipment rooms

See I§O/IEC 11801.

5.7.8 Industrial enclosures

Industfial enclosures shall provide all the facilities (space, powen, etc.), in accordande with
nationpl and local regulations, for industrial control equipmeént, ID and power distr|bution
equipment. IDs will typically be located within industrial enclosures to provide connect|vity to
equipment within and adjacent to the industrial enclosure:., The equipment within the inqustrial
enclogure will conform to the appropriate environmental classes outlined in clause §. The
industfial enclosures may or may not provide incremental environmental protection fqr their
conterts.

5.7.9 Building entrance facilities

See I§O/IEC 11801.

6 Channel performance

6.1 General

This dlause specifies Ahe* minimum channel performance of generic cabling for industrial
premiges. The chanhel performance is specified as a combination of environmental
performance and transmission performance.

The epvironmental performance of the cabling is specified in terms of Classes as specffied in
6.2.

Th t + H £ £ tlo lali + HY P I 4 + P HNP-A | 1 la 1 £ lo d
e r MolTimooTuTT PTTTUTTITIAITUT  UT UI'TT \JGUIIIIH o SoMJTUITITU TUT TIidTviududar Lidrimticio TUT Ud ance

cable and optical fibre in terms of Classes as specified in 6.3.

The environmental and transmission performance of a channel is specified at and between
the connections to active equipment as shown in Figure 8. The transmission and
environmental performance of the connections at the active equipment are the responsibility
of the equipment supplier in support of the applications listed in Annex E.

The channel comprises only passive sections of cable, connections, apparatus attachment
cords, equipment cords, patch cords and jumpers.
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A
A

Channel

ID

EQP [C] [ cTO NI

Equipment Patch cord/

cord Jumper Apparatus attachment
cord

Figure 8 — Transmission performance of a channel

Application support depends on channel transmission performance only, which in turn

depen
within

s—omcabtetengtitthemumberof commectionrs—and-theperformmanceof thecomp
the environments to which the channel is subjected.

The rgquired transmission performance Class shall be met for all environmental .perfor
Classgs specified for the channel.

Transtission performance shall be assured by the selection of cabling components s

for thg

that provide the required protection to the installed cabling.

Channlels are implemented using either

e int
e flo
e bu

e Ca

brmediate cabling only,

br cabling only,

Iding backbone cabling only,
pus backbone cabling only,

pnents

mance

Litable

environmental Class(es) or by the use of pathway systems¢and installation practices

e coinbinations of the above.
Figure]9 shows an example of a NI connected to a host using two channels; an optical fibre
channgl and a balanced cabling channel. The optical fibre and balanced cabling channgls are
connefgted together using an opticalfibre to balanced cable converter. There are four channel
interfaces; one at each end of the balanced cabling channel, and one at each end |of the
optical fibre cabling channel.
FD
c chrc cl [c c NI
= e 5 5 o
iC! iC: iC >
i Optical fibre channel i i Balanced cabling
T I “TTT channel
EQP OE EQP
BD ID

= connection
ic, = optional connection
OE EQP = Opto-electronic equipment

Figure 9 — Example of a system showing the location of cabling interfaces
and extent of associated channels
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Environmental performance

General

The environmental performance specifications of channels are classified to cover the different
conditions under which channels are required to operate in industrial premises.

The environmental classification described in this clause shall be used for the selection of
components and/or the protection afforded to them.

It is possible for the different locations within a channel to be subject to different

enviro
of the
chann

Furthe
chann
applie
premis

NOTE
cabling|

6.2.2

This |
premis

Certai
mist)
specif

nments. For example, one end of a channel may be in an office area and the oth

er end

channel may be subjected to a more severe environment. The description
e| environment has to be divided up accordingly.

rmore, the applicable environment is that local to the cabling compenents with
bl The local environment may, where relevant, be created by installation tech

es.

With regard to temperature the local environment is considered to be.the operating temperatur

Environmental classification

nternational Standard classifies the environment\for generic cabling within ind
es as defined in Table 1.

N environments (e.g. nuclear, chemical, fire; explosive, damage risk from anima

c environments are shown in Annex F.

Table 1. —Channel environments

1 2 3

Mechanical rating My M, M;
Ingress rating I 2 I3
Climatic rating C1 C. Cs
Electromagnetic rating E4 E2 Es

The d

finition( of a given classification includes the definition of lower classificatio

channgls designed to operate under environmental conditions defined by M, shall cont

opera

under environmental conditions defined by M.

of the

in the
hiques

] to the channel in order to mitigate more extreme environmentscthan exist within the

b of the

ustrial

s, salt

Hemand for additional requirements beyond those of this clause. Further details on

ns i.e.
nue to

Channel environments may be classified by using any combination of the MICE scheme, for
example M41,C3E4. Care should be taken to accurately classify the channel environment in
such a way as to allow the selection of suitable components.

For the purposes of this standard

e M,l4C E, describes a typical environment such as that assumed within ISO/IEC 11801,

e M,
e M;

I,C,E, describes a worst case light industrial environment,

13C3E; describes a worst case industrial environment as defined by this standard.

The environmental Classes are defined in Table 2 and shall be met by design.

For each M, I, C or E group, the classification of a given environment is determined by the
most demanding parameter within the M, |, C or E group. However, the selection of
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components shall be based on the specific demands of each of the parameters within the M, I,
C or E group, which may be less demanding than the overall classification of the group.

Table 2 — Details of environmental classification

Mechanical M4 M, M3
Shock/bump (see a))
Peak acceleration 40 ms—2 100 ms-2 250 ms-2
Vibration
Displacement amplitude 15 mm 2 0 mm 150 mm
(ZHz 10 9 HZ)
Acceleration amplitude 2 2 2
(9 Hz to 500 Hz) 5 ms 20 ms 50 ms
Tensile fforce See b) See b) See b)
Crush 45N 1100 N 22p0O N
over 25 mm (linear) min. over 150 mm (linear) minY"*| over 150 mm (linear) min.
Impact 1J 10J 3pJ
Bending, flexing and torsion See b) See_b) Sege b)
Ingress 14 ) 3
Particulpte ingress (< max.) 12,5 mm 50 um 50| um
Intermittept liquid jet
Intermittent liquid jet <£12,% I/min
Immerston None <12,5 I/min 26,3 mm jet
26,3 mm jet >2.5 m|distance
>2.5 m distance and immersion
(1 m fof <30 min)
Climatic and chemical Cq Cy Cs
Ambient temperature -10 °C{e#60 °C -25°C to +70 °C -40 °C o +70 °C
Rate of |change of temperature 0,4~ C per min 1,0 °C per min 3,0 °C|per min
- 5 % to 85 % 5% to 95 % 5% tp 95 %
Humidity ) . -
{non-condensing) (condensing) (condgnsing)
Solar radiation 700 Wm—2 1120 Wm~2 1120 Wm—2
Liquid pollution (see c))
. Concentration x 10-6 Concentration x 10-6 Concentrgtion x 10-6
Contamjinants
Sodiym chloride (salt/sea water) 0 <0,3 <p,3
Oil (dry-ainconcentration)
0 <0,005 <p,5
(for oil types see b))
i 4 -
Sodium stearate (soap) None >5 x 10 niﬂiunenous non >5 x 104 agueous gelling
Detergent None ffs ffs
Conductive materials None Temporary Present

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

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

c) A single dimensional characteristic, i.e. Concentration x 10-6, was chosen to unify limits from different standards.
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Gaseous pollution (see c))

Contaminants

Mean/Peak
(Concentration x 10-6)

Mean/Peak
(Concentration x 10-6)

Mean/Peak
(Concentration x 10-6)

Hydrogen sulphide <0,003/<0,01 <0,05/<0,5 <10/<50
Sulphur dioxide <0,01/<0,03 <0,1/<0,3 <5/<15
Sulphur trioxide (ffs) <0,01/<0,03 <0,1/<0,3 <5/<15
Chlorine wet (>50 % humidity) <0,000 5/<0,001 <0,005/<0,03 <0,05/<0,3
Chlorine dry (<50 % humidity) <0,002/<0,01 <0,02/<0,1 <0,2/<1,0
Hydrogen chloride —-/<0,06 <0,06/<0,3 <0,6/3,0
Hydrogen fluoride <0,001/<0,005 <0,01/<0,05 <0,1/<1,0
Ammonia <1/<5 <10/<50 <50[<250
Oxides of Nitrogen <0,05/<0,1 <0,5/<1 <5[<10
Ozone <0,002/<0,005 <0,025/<0,05 <0)1/<1
Electromagnetic Eq E, E3
Electrogtatic discharge — Contact 4 kV 4 kV 41kV
(0,667 YC)
Electrogtatic discharge — Air 8 kV 8 kV 8lkV

(0,132 |}C)

Radiated RF — AM

3 V/m at (80 to

3 V/mat (80 to

10 V/mlat (80 to

1 000) MHz 1,000) MHz 1000) MHz
3 V/m at (1 400 to 3 V/m at (1 400 to 3 V/m af (1 400 to
2 000) MHz 2 000) MHz 2 000) MHz
1 V/m at (2 000 to 1 V/m at (2 000 to 1 V/m af (2 000 to
2 700) MHz 2 700) MHz 2 700) MHz
Conducfed RF 3V at 150 kHz to 80MHz | 3 V at 150 kHz to 80 MHz 10 V at 150 kHz to
80 [MHz
EFT/B (comms) 500,V 1000V 1000V
Surge ({fransient ground potential 500 V 1000 V 1000V
differenge) — Signal, line to earth
Magnetic Field (50/60 Hz) 1 Am-1 3 Am-1 30 Am-1
Magnetic Field ffs ffs s

(60 Hz fo 20 000 Hz)

a) Bun]p: the repetitive nature of the shock experienced by the channel shall be taken into account.

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

c) A sihgle dimensignal characteristic, i.e. Concentration x 10-6, was chosen to unify limits from different dtandards.

6.3 |[Transmission performance

6.3.1 General

The channel transmission performance specifications are separated into Classes that allow
for the transmission of the applications in Annex E.

The channel performance requirements described in this clause shall be used for the design
and may be used for verification of any implementation of this International Standard, using
the test methods defined, or referred to, by this clause. In addition, these requirements can be
used for application development and trouble shooting.

The channel specifications in this clause allow for the transmission of defined Classes of
applications over distances other than those of clause 7, and/or using media and components
with different transmission performance than those of clauses 8, 9 and 10.
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Consideration should be given to measuring performance at worst case temperatures, or
calculating worst case performance based on measurements made at other temperatures.

Permanent link performance requirements are specified in Annex A.

6.3.2

Balanced cabling

6.3.2.1 General

A Class A channel is specified so that it will provide the minimum transmission performance to
support Class A applications. Similarly, Class B, C, D, E and F channels provide the

transﬁwmwmmmummm_wtwely
Channels of a given Class will support all applications of a lower Class. Class A is regarded
as the|lowest Class.

The flpor and intermediate cabling shall be designed to provide a minimum of Class D
channgl performance as specified in ISO/IEC 11801. The implementation \of channels of a
lower Class, incorporating intermediate cabling, is discussed in Annex Ca@nd Annex D.

In the |case of cable sharing, additional requirements shall be taken.into account for bajanced
cabling. The additional crosstalk requirements for cables( ‘are specified in 9.3 of
ISO/IHC 11801, ed.2 (2002).

6.3.2.2 Additional requirements

6.3.2.2.1 Transverse conversion loss (TCL)

These|requirements replace the requirement for unbalance attenuation, measured as LUCL, of
clausg 6.4.14 of ISO/IEC 11801:2002.

The TCL parameter is applicable to all Classes.

The TCL of each pair of a channelconstructed of unscreened cabling components that is
intendpd to be subjected to an envifonmental classification E, shall meet the limits computed,
to one| decimal place, using the“formulae of Table 3. The limits shown in Table 4 are derived
from the formulae at key frequencies only.

NOTE |E¢ requirements in (Table 3 and Table 4 are taken from future ISO/IEC 11801, Ed.2, Amendmen{ 1 (see
bibliography).

The T|ICL of each-pair of a channel constructed of screened cabling components that is
subjedted to ah environmental classification Ey is not specified (ffs).

The TClEsequirements shall be met at both ends of the cabling and shall be achieved |by the
appropriate—choice—of-cables—andconnecting-hardware—Instalationmitigatiermaybereeded

when components from a lower performance Category are used in a higher performance
system.
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Table 3 — Formulae for TCL limits for an unscreened cabling channel

Environmental classification
Class Fre'?ﬂlij_'ezncy Eq E, Ej
Minimum TCL
dB
A 0,1 30 30 30
f=0,1 45 45 45
® f=1 20 20 20
C 1<£<16 30 —Sx1g f 30 -5 x1g f 30 —Sxlg £
1<f<30 53-15x1g f, 40 max 63 -15x1g f, 40 max 73 - 15x g [, @0 mjax
° 30 <f< 100 60,4 - 20 x 1g f 70,4 - 20 x 1g f 80,4 — 20x 1g f
1<f<30 53-15xl1g f 63 -15x1g f, 40 max 73 A5X1g 1, 40 mjax
g 30 < f<250 60,4 —20x Ig f 70,4 - 20 x g f 80,4 — 20 x Ig f
1<f<30 53-15x1g f 63 -15x1g £, 40 mak 73 -15x1g £, 40 mjax
" 30 < /<600 60,4 —20 x lg f 70,4 — 20 x lg'\f' 80,4 — 20 x Ig f
NQTE Values above 100 MHz are for information only.

Tabl¢ 4 — Informative TCL limits for an unscreened‘cabling channel at key frequencies

Minimum TCL
dB
F’el‘\‘/l‘i‘_'ez“"y 0,1 1,0 16,0 100,0 | 250,0 | 600,0
Eq 30,0 N/A N/A N/A N/A N/A
Class A Eo 30,0 N/A N/A N/A N/A N/A
Ejs 30,0 N/A N/A N/A N/A N/A
Eq 45,0 20,0 N/A N/A N/A N/A
Class B = 45,0 20,0 N/A N/A N/A N/A
Ej 45,0 20,0 N/A N/A N/A N/A
Eq N/A 30,0 24,0 N/A N/A N/A
Class’C Eo N/A 30,0 24,0 N/A N/A N/A
Ej N/A 30,0 24,0 N/A N/A N/A
£ NA %4656 3479 204 NA 1A
Class D Eo N/A 40,0 40,0 30,4 N/A N/A
Ejs N/A 40,0 40,0 40,0 N/A N/A
Eq N/A 40,0 34,9 20,4 12,4 N/A
Class E Eo N/A 40,0 40,0 30,4 22,4 N/A
Ejs N/A 40,0 40,0 40,0 34,4 N/A
Eq N/A 40,0 34,9 20,4 12,4 4,8
Class F Eo N/A 40,0 40,0 30,4 22,4 14,8
Ej N/A 40,0 40,0 40,0 34,4 24,8
NOTE Values above 100 MHz are for information only.
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The measurement of TCL for installed cabling is under development. TCL of a sample
installation may be assessed by laboratory measurements of representative samples of
channels assembled, using the components, connector termination practices and installation
practices in question. The laboratory testing of TCL is performed using IEC 61935-1.

6.3.2.2.2 Equal level transverse conversion transfer loss (ELTCTL)

The ELTCTL parameter is applicable to Classes D, E and F only.

The ELTCTL of each pair of a channel constructed of unscreened cabling components that is
intended to be subjected to an environmental classification E, shall meet the limits computed,

ﬁmwwwmmwmved

to one i
from the formulae at key frequencies only.

NOTE |E{ requirements in Table 5 and Table 6 are taken from ISO/IEC 11801, Ed.2, Amendment|1 (see
bibliography).
The T|CL of each pair of a channel constructed of screened cabling components that is
subjedted to an environmental classification Ey is not specified (ffs).
The ELTCTL requirements shall be met at both ends of the cabling*and shall be achieyed by
the appropriate choice of cables and connecting hardware. Jdnstallation mitigation may be
needed when components from a lower performance Category are used in a |higher
performance system.
Table 5 — Formula for ELTCTL limits for af unscreened cabling channel
Claps Frequency Envirenmental classification
MHz
Eq E; E3
Minimum ELTCTL (dB)
D,EgndF | 1</<30 30 - 20 x Ig £\, 40 -20x1g f 50 — 20 x lg f , 40 max.
Table 6 — Informative ELTCTL limits for an unscreened cabling channel at key

frequencies

Minimum ELTCTL
dB
Frequency 1,0 16,0 30,0
MHz

E4 30,0 5,9 0,5

Class D =) 40,0 15,9 10,5
l:o /1{1’{1 ')R’Q ')n7r.

E4 30,0 5,9 0,5

Class E =) 40,0 15,9 10,5
Ej 40,0 25,9 20,5

Eq 30,0 5,9 0,5

Class F Eo 40,0 15,9 10,5
Ej 40,0 25,9 20,5

The measurement of ELTCTL for installed cabling is under development. ELTCTL of a sample
installation may be assessed by laboratory measurements of representative samples of
channels assembled using the components, connector termination practices and installation
practices in question. The laboratory testing of ELTCTL is performed using IEC 61935-1.
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6.3.2.2.3 Coupling attenuation

The coupling attenuation parameter is applicable to Classes D, E and F only.

The coupling attenuation of each pair of a channel constructed of screened cabling

components that is intended to be subjected to an environmental classification E, shal

| meet

the limits computed, to one decimal place, using the formulae of Table 7. The limits shown in

Table 8 are derived from the formulae at key frequencies only.

NOTE E; requirements in Table 7 and Table 8 are taken from future ISO/IEC 11801 Ed.2 Amendment 1 (see

bibliography).

compdnents that is subjected to an environmental classification Ey is not specified (ffs).

The coupling attenuation requirements shall be met at both ends of the cablihg-and s
achieVled by the appropriate choice of cables and connecting hardware. Installation mit
may be needed when components from a lower performance Category.ate used in a
performance system.

abling

hall be
gation
higher

Table 7 — Formula for coupling attenuation limits for a screened cabling channel

for geeral EMC information.

Environmental classification
Clags | Freduency Eq E, Es
Minimum coupling attenuation (dB)
D 30 <f<100 40 50 60
E 30 < f< 250 80 — 20 x Ig f, 40 max. 90 — 20 x lg £, 50 max. 100 - 20 x Ig f, 60[max.
F 30 < /<600 80 -20x1g /', 40 max, 90 - 20 x 1g ', 50 max. 100 — 20 x lg /', 60|max.
NOTE| Coupling attenuation applies to maximum frequency specified for the Class, and beyond that to 1 GHz

Table 8 — Informative coupling attenuation limits for a screened cabling chann
at key frequencies

el

Minimum coupling attenuation
dB
Frequency 30,0 100,0 | 250,0 | 600,0
MHz

Eq 40,0 40,0 N/A N/A

Class D = 50,0 50,0 N/A N/A
Es 00,0 00,0 N/A N/A

Eq 40,0 40,0 32,0 N/A

Class E Eo 50,0 50,0 42,0 N/A
Ejs 60,0 60,0 52,0 N/A

Eq 40,0 40,0 32,0 24,4

Class F Eo 50,0 50,0 42,0 34,4
Ejs 60,0 60,0 52,0 44 .4

The measurement of coupling attenuation for installed cabling is under development. Coupling

attenuation of a sample installation may be assessed by laboratory measureme

nts of

representative samples of channels assembled using the components, connector termination
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practices and installation practices in question. The laboratory testing of coupling attenuation
is performed using the applicable part of IEC 61156.

6.3.3 Optical fibre cabling
6.3.3.1 General

A given Class of optical fibre cabling channel is specified in such a way that it will support this
Class of application when constructed from the appropriate type of optical fibre cables as
detailed in Annex E.

This International Standard uses the optical fibre cabling channel Classes of clause 8 of
ISO/IGC T80T Ed.Z2 (2002), as given in the following hst.

e Class OF-300 channels support applications listed in Annex E using all-silica eptical fibre
cables in accordance with 8.4.1 to a minimum of 300 m;

e Class OF-500 channels support applications listed in Annex E using all-silica optical fibre
cables in accordance with 8.4.1 to a minimum of 500 m;

e Class OF-2000 channels support applications listed in Annex E using all-silica optical fibre
cables in accordance with 8.4.1 to a minimum of 2 000 m.

In addjtion, this International Standard specifies the following Classes for optical fibre g¢abling
channels:

e Class OF-25 channels support applications listed in Anhex E using plastic optical fibre
cable in accordance with 8.4.2 to a minimum of 25 m;

e Class OF-50 channels support applications listed in Annex E using plastic optic3l fibre
cable in accordance with 8.4.2 to a minimum of:50 m;

e Class OF-100 channels support applications,listed in Annex E using plastic or plastjc clad
silica optical fibre cables in accordance with8.4.2 and 8.4.3 respectively, to a minimum of
100 m;

e Class OF-200 channels support applications listed in Annex E using plastic or plastjc clad
silica optical fibre cables in accordance with 8.4.2 and 8.4.3 respectively, to a minimum of
200 m;

e Class OF-5000 channels support applications listed in Annex E using all-silica optical fibre
cable in accordance with 8-4.1 to a minimum of 5 000 m;

e Class OF-10000 channels support applications listed in Annex E using all-silica pptical
fibre cable in accordahce with 8.4.1 to a minimum of 10 000 m.

The rgquirementssfor the wavelength multiplexing and de-multiplexing components will be
found |in the application standards. There are no special requirements for generic gabling
concefning wavelength multiplexing.

6.3.3.4 Channel attenuation

The channel attenuation shall not exceed the values shown in Table 9.

The attenuation of a channel shall be measured according to ISO/IEC 14763-3. The
attenuation of channels at a specified wavelength shall not exceed the sum of the specified
attenuation values for the components at that wavelength (where the attenuation of a length
of optical fibre cable is calculated from its attenuation coefficient multiplied by its length).
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Table 9 — Channel attenuation of optical fibre cabling channels

cl Constructed from optical Maximum channel attenuation
ass g
fibre types of clause 8 dB
650 nm 850 nm 1300 nm 1 550 nm
4,0 (see 4,0 (see
OF-25 OP1, OP2 (see Note 1) 8,0 Note 2) Note 2) -
5,0 (see 5,0 (see
OF-50 OP1, OP2 (see Note 1) 13,0 Note 2) Note 2) -
7,0 (see 7,0 (see
OF-100 OP1, OP2, OH1 (see Note 1) 23,0 Note 2)° Note 2) -
DF-200 OP2, OH1(see Note 1) 23,0 11,0 11,0 -
DF 300 OM1, OM2, OM3, 0S1, OS2 See ISO/IEC 11801
DF 500 OM1, OM2, OM3, 0S1, OS2 See ISO/IEC 11801
OF 2000 OM1, OM2, OM3, 0S1, OS2 See ISO/IEC 11801
4,0 (see
DF 5000 0S1, 082 - - Note 3) 4,0
6/0/(see
DF 10000 | OS1, OS2 - - Note 3) 6,0
NOTE 1 The modal conditions under which the measurement is made-are ffs.
NOTE 2 Not applicable for channels implemented using OP1 of clause 8.
NOTE 3 For singlemode channels the nominal wavelength is’ 4310 nm.

6.3.3.3 Assumptions regarding total connecting hardware attenuation within
channels

6.3.3.3.1 OF-25, OF-50, OF-100 and OF-200

The values in Table 9 are based on a\total allocation of 3,0 dB for connections. Additional
connegtors and splices may be used ifythe optical power budget of the application allows.

6.3.3.3.2 OF-300, OF-500 and-QF-2000
See ISO/IEC 11801.

6.3.3.3.3 OF-5000 and OF-10000

The values in Table 9 are based on a total allocation of 2,0 dB for connections. Additional
connegtors and splices may be used if the optical power budget of the application allows.

6.3.3.4 Propagation delay

For some applications, knowledge of the delay of fibre channels is important to ensure
compliance with end- to-end delay requirements of complex networks consisting of multiple
cascaded channels. For this reason, it is important to know the lengths of the optical fibre
channels. It is possible to calculate propagation delay based on cable performance (see
clause 8).

7 Reference implementations

7.1 General

This clause describes implementations of generic cabling that utilise components referenced
in clauses 8, 9 and 10. These reference implementations meet the requirements of clause 5
and, when installed in accordance with ISO/IEC 14763 (series) and IEC 61918, comply with
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the channel transmission performance requirements of 6.3 when subjected to environmental
conditions as defined by the applicable environmental Class(es) of 6.2.

Equivalent channel performance can be achieved over greater lengths by the use of fewer
connections or by using components with higher performance.

7.2 Balanced cabling
7.21 General

See the requrrements of 7.2. 1 of ISO/IEC 11801. Where the temperature range exceeds the
values_de anufacty ) ) egarding
ired reductions in cable length.

7.2.2 Intermediate cabling

7.2.2 |of ISO/IEC 11801 Ed.2 (2002) specifies reference implementations)for horjzontal
cabling. These reference implementations are applicable to intermediate\cabling subject to
the following:

e intermediate cabling does not include the concept of a CP;

e components used shall meet the environmental requirements )of clauses 8, 9 and 10 of
thi$ International Standard.

7.2.3 Backbone cabling

7.2.3 |of ISO/IEC 11801 specifies reference implementations for backbone chbling.
Components used shall meet the environmental requirements of clauses 8, 9 and 10 |of this
International Standard.

7.3 |Optical fibre cabling
7.3.1 General

Opticqll fibre channels shall be comprised of components that comply with clauses 8,]9 and
10. These clauses specify physical construction (core/cladding diameter and nurerical

aperture) and transmission pérformance. Within the reference implementations of this g¢lause,
the optical fibres used in each cabling channel shall have the same specification.

When [more than one physical construction or cable Category is used in a cabling subgystem
the capling shall betmarked to allow each cabling type to be clearly identified.

7.3.2 Component choice
The sg¢lection of optical fibre components will be determined by the channel lengths rgquired
and thL applications to be supported. Refer to Annex E for guidance.

7.3.3 Maximum channel lengths

The maximum lengths of optical fibre cabling channels of a given Class are specified in 6.3.3.

Using the cables of 8.4 and mated connections in accordance with 9.5 and where the number
of mated connections within the channel exceeds two, the channel length shall be reduced by
the length differentials of Table 10 for each additional connection. In addition, where splices
in accordance with 9.5 are included, the channel length shall be reduced by the length
differentials of Table 10 for each additional splice.

For a given length of channel, additional connections may be used if the optical power budget
of the application allows it (see Annex E).


https://iecnorm.com/api/?name=c65171b50b7157fdfd1466a971f7b1a4

- 36— 24702 © ISO/IEC:2006(E)

Table 10 — Optical fibre channel length equivalence for connecting hardware

Channel length differential (m)
OF cable Applicable channel
Class Wavelength 650 | 850 | 1300 | 1310 1550
(nm)
Mated 75 B _ B B
OP1 OF-25, OF-50, connection ’
OF-100
Splice - - - -
Mated
oP2 OF-25, OF-50, connection 15,0 | 37,5 | 375 - -
OF-100, OF-200
Splice — — — — —
Mated - 150,0 | 150,0 - -
OH1 OF-100, OF-200 connection
Splice - - - . -
Mated
OM1/QM2/OM | OF-300, OF-500, connection - 214,0 | 500,0 - -
3 OF-2000
Splice - 90,0 200,0 - -
Mated ]
0S1 OF-300, OF-500, connection - - - 750,0 50,0
OF-2000
Splice - = - 300,0 300,0
OF-300, OF-500, Mated _ _ _ 18750 | 1/875.0
082 OF-2000, OF-5000, connection
OF-10000 Splice ) - - 750,0 150,0

8 Cable requirements

8.1 Introduction

This clause provides guidelines and requirements for cables used with generic cabling.

8.2 |[Operating environment

For egch M, I, C or E group, the classification of a given environment is determined |by the
most demanding parameter within the M, |, C or E group. However, the selection of
compdnents shall be based on the specific demands of each of the parameters within thie M, I,
C or E|group, which may be less demanding than the overall classification of the group.

In geheral, conformance to the limits and test methods specified by, and pgroduct
specifications~referenced in this clause for individual transmission parameters canpot be
considered_to provide assurance of performance when simultaneously subjected to the full
rangejof environmental conditions of a given environmental classification.

It is assumed that if a channel is constructed entirely of components meeting requirements
based on a M411C4E classification, according to the reference implementations of clause 7,
then the required channel transmission performance is achieved in a M4l4C4E; environment
based upon a statistical approach of performance modelling.

The maintenance of functional performance under specific combinations of environmental
conditions within a given environmental classification of Table 2 should be indicated by the
supplier. Agreement shall be reached between customer and supplier that the product
maintains transmission performance when subjected to specific combinations of
environmental conditions.
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8.3 Balanced cables

Balanced cables shall meet the requirements of Category 5, 6 or 7 cable referenced in
ISO/IEC 11801 as appropriate in conjunction with a completed detail specification using
IEC 61156-5-1 and IEC 61156-6-1.

Detail specifications based upon the blank detail specifications IEC 61156-5-1 and
IEC 61156-6-1 shall be used to specify cable performance requirements under the
environmental classifications of Table 2. Table 11 shows the elements of Table 2 that are not
covered by these blank detail specifications and have to be specified separately.

(in addition to IEC 61156-5-1 and IEC 61156-6-1)

Mechanical M M, M3 Referencg
Bendjing As required As required As required EC 620121
E;?J)I(Ie;g) (flexible As required As required As required IEC 620121
Torsipn (flexible As required As required As required IEC 620121
cablgs)

Climptic and chemical Cq C, €3

Solal radiation na ffs ffs

Oil rgsistance As required As required As required IEC 620121

a) Cables shall maintain mechanical and electrical perffermance during exposure to the relgvant

hvironmental conditions described in Table 2

G

e

b) Although not contained in Table 2 “weld splatter” may also be considered during the developmen{ of a
dptail specification.

8.4 |Optical fibre cables
8.4.1 All-silica optical fibre cables

Multimode optical fibre cables\shall meet the requirements of OM1, OM2 and OMJ3| cable
referenced in ISO/IEC 118044 as appropriate, in conjunction with a completed | detail
specification based upon_those within IEC 60794-2 or IEC 60794-3, as appropriate.

Singlemode optical fibre cables shall meet the requirements of OS1 cables specified in
ISO/IHC 11801 or:©S2 cables specified in Table 12, as appropriate, in conjunction |with a
completed detaillspecification based upon those within IEC 60794-2 or IEC 60794-3, as
appropriate,

Detail | 'specifications based upon the blank detail specifications of IEC 60794-2 or
IEC 60794-3—shall— be usSed 10 Specily cable performance requirements under the
environmental classifications of Table 2. Table 13 shows the elements of Table 2 that are not
covered by these blank detail specifications and which have to be specified separately.
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Table 12 — Singlemode optical fibre cable (Category 0S2) performance requirements

Wavelength Maximum attenuation
nm dB/km
1310 0,4
1383 0,4
1550 0,4

a) The optical fibre shall comply with B1.3 fibre of IEC 60793-2-50.
b) The attenuation shall be measured in accordance with IEC 60793-1-40.

c) The cut-off wavelength of singlemode optical fibre cables shall be less than
T~260 nm when measured In accordance with IEC 60793-1-44.

[Table 13 — Environmental performance specifications for optical fibre'cables
(in addition to IEC 60794-2 and IEC 60794-3)

Mechanical M4 M, M3 Referencgd
Bendling As required As required As required IEC 60794-1-2
Flexipg As required As required As required IEC 60794-1-2
Torsipn As required As required As‘required IEC 60794-1-2
Solaf radiation na ffs ffs ffs
Climptic and chemical Cq Cy Cs
Solal radiation na ffs ffs
Qil rgsistance As required As required As required IEC 60794-1-2
a) Gables shall maintain mechanical and optical performance during exposure to the relevant environnjental

cpnditions described in Table 2.
b) Any optical fibre cables containing metallic elements shall be subjected to the voltage proof test applied to
bhlanced cables.
c) Although not contained in Table 2 “weld splatter” may also be considered during the developmen{ of a
dptail specification.
8.4.2 Plastic optical fibre cables
OP1 optical fibre shall”have an outer cladding diameter of nominal 1 000 ym cladding

diame

the pgrformance~requirements of Table 14. Both attenuation and modal bandwidth s
measyred in accordance with IEC 60793-1-40 and IEC 60793-1-41, respectively.

OP2 gptical fibre shall be multimode, plastic optical fibre with nominal 490 um cl

diame

er in accordance with A4d IEC 60793-2-40. Each optical fibre in the cable sham meet

all be

hdding

enin accordance with A4f fibre of IEC 60793-2-40. Each optical fibre in the cabl

e shall

meet the performance requirements of Table 14. Both attenuation and modal bandwidth shall
be measured in accordance with IEC 60793-1-40 and IEC 60793-1-41 respectively.
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Table 14 — Optical fibre cable performance requirements

Maximum attenuation Minimum modal bandwidth
Category dB/km
(mode distribution ffs) MHz-km
650 nm 850 nm 1 300 nm 650 nm 850 nm 1 300 nm
OP1 200 na na 10 na na
OP2 100 40 40 80 150 150
OH1 ffs 10 ffs ffs 5 ffs

NOTE Although the attenuation and the modal bandwidth values are quoted in dB/km and
MHz-km respectively the qualification measurement may be carried out using 100 m

lengths.

optical fibre cables shall meet the requirements of OP1 or OP2 cables spec
14 as appropriate when subject to the applicable environmental " classifica
D.

Plastic clad silica optical fibre cables

ptical fibre shall be multimode optical fibre with nominal 200/230 um core/cl
er complying with A3c fibre of IEC 60793-2-30. Each" optical fibre in the cabl{

meet fhe performance requirements of the Category OH4 in Table 14. Both attenuatig

modal
respeq

Plastid
Table

8.4.4

A con
used.

9 C¢

9.1

This ¢
cablin
conne
cables

bandwidth shall be measured in accordance with. JEC 60793-1-40 and IEC 60793
tively.

clad silica optical fibre cables shall megt,the requirements of OH1 cables spec
14 when subject to the applicable envirghmental classification of Table 2.

Propagation delay

This value can be used to.€alculate channel delay without verification (see clause

bnnecting hardware requirements

Introduction

ause provides guidelines and requirements for connecting hardware used with g
. For.the purposes of this clause, connecting hardware (sometimes referred t
ction) is considered to consist of a device or a combination of devices used to c
Of scable elements. For the purpose of this clause, a connector is a com

ied in

i
tlifon of

hdding
e shall
n and
-1-41,

fied in

servative conversion value, for unit propagation delay of 5,00 ns/m (0,667 c) may be

7).

eneric
b as a
bnnect
pbonent

norma

Iy dlitdClied 10 a CabDIe O mountea on af ernciosure (excmoing dall ddapter) 10r

oining

separable parts of a cabling system. Unless otherwise specified, this International Standard
specifies the minimum requirements of mated connectors as part of a permanent link or
channel. These requirements apply to individual connectors, which include TOs, patch panels,
bulkhead connectors, splices and cross-connects. Performance requirements do not include
the effects of cross-connect jumpers or patch cords. Requirements for balanced cords are
provided in clause 10.

For the purpose of this clause the environmental requirements apply to connections (including
connections to application-specific equipment).

This clause uses connecting hardware as specified in clause 8 of ISO/IEC 11801, with
additional requirements as described in the following subclauses.
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NOTE This clause does not address requirements for devices with passive or active electronic circuitry, including
those whose main purpose is to serve a specific application or to provide compliance with other rules and
regulations. Examples include media adapters, impedance matching transformers, terminating resistors, LAN
equipment, filters and protection apparatus. Such devices are considered to be outside the scope of generic
cabling and may have significant detrimental effects on network performance. Therefore, it is important that their
compatibility with the cabling system and equipment be considered before use.

9.2 General requirements

9.2.1 Location
Connecting hardware is installed

a) in a campus distributor permitting connections to the building backbone and the campus
bagkbane cabling and equipment (if provided)

b) in|a building distributor permitting connections to the building backbone cabling and
equipment (if provided),

c) in fa floor distributor providing the cross-connections between the building)backbone and
the floor cabling and permitting connections to equipment (if provided),

d) in|an intermediate distributor providing the cross-connections between the floor and
intermediate cabling and permitting connections to equipment (if proyided),

e) atf/for/in bulkheads,
f) atthe TO,
g) in the building entrance facility.

—

Conngcting hardware shall be compatible with the eavironment at its intended locafion as
definefd by the classification of 6.2.

9.2.2 Design
In addjtion to its primary purpose, connectingchardware should be designed to provide

a) a |means to identify cabling for sinstallation and administration as described in
ISO/IEC 14763-1,

b) a means to permit orderly cable’‘management,

c) armeans of access to monitof.or test cabling and equipment,

d) protection against physical-damage and ingress of contaminants,

e) a [ermination density\that is space efficient, but that also provides ease of| cable

mgnagement and ongoing administration of the cabling system,
f) a means to accommodate screening and bonding requirements, when applicable.

When [connections of the same mechanical type as the TO are used at the campus distifibutor,
building distributor, floor distributor or intermediate distributor, they shall meet the
transnjissien’ requirements as those specified for the TO, and they shall meet the
envirohmental requirements as specified at that location.

It shall be possible to protect connecting hardware in a non-mated state to meet the stated
environmental class of clause 6. Such protection may take the form of blind inserts, protective
caps or overall enclosures of the connection or connections.

9.2.3 Mounting

Connecting hardware should be designed to provide flexibility for mounting, either directly or
by means of an adapter plate or enclosure (e.g., on walls, in walls, in racks or on other types
of distribution frames, bulkheads and mounting fixtures).
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9.24 Marking and colour coding

Connecting hardware shall be marked or colour coded for identification purposes. The means
of identification shall indicate transmission and environmental performance in accordance with
this clause. The means of identification may be an element of the administration system.

Where a protective housing prevents the identification of the connecting hardware type, the
protective housing shall be suitably marked or colour coded.

9.3 Operating environment

For e3
most
compdnents shall be based on the specific demands of each of the parameters within)the M, I,
C or E|group, which may be less demanding than the overall classification of the @roup.

In geperal, conformance to the limits and test methods specified,”by, and pgroduct
specifications referenced in, this clause for individual transmission parameters canpot be
considered to provide assurance of performance when simultaneously, subjected to the full
range pf environmental conditions of a given environmental classification.

It is apsumed that if a channel is constructed entirely of contponents meeting requirgments
based|on a M,1,C4E; classification according to the reference:implementations of clause|7 then
the required channel transmission performance is achieyed-in a M4l,C,E,; environment|based
upon g statistical approach of performance modelling.

The maintenance of functional performance under specific combinations of environmental
conditjons within a given environmental classification of Table 2 should be indicated |py the
supplier. Agreement shall be reached between customer and supplier that the product
maintdins transmission performance when subjected to specific combinatiops of
envirohmental conditions.

9.4 |Connecting hardware for balanced cabling
9.4.1 General requirements

The fopllowing requirements “apply to all connecting hardware used to provide elgctrical
connegtions with balanced cables that comply with the requirements of clause 8.

9.4.2 Performance marking

Conngcting hardware intended for use with balanced cabling should be marked to degignate
transnission\performance at the discretion of the manufacturer. The markings, if any, shall be
visible| ddring installation.

9.4.3 Operating environment

Connecting hardware shall meet the mechanical and transmission performance requirements
of ISO/IEC 11801 as appropriate in conjunction with the performance requirements detailed in
Table 15 for the relevant environmental classifications of Table 2.


https://iecnorm.com/api/?name=c65171b50b7157fdfd1466a971f7b1a4

42— 24702 © I1SO/IEC:2006(E)

Table 15 — Environmental performance specifications for
balanced cabling connecting hardware

Mechanical M4 M, M3 Reference
Bump See a) See a) See a) IEC 60512-6-2
Shock See a) See a) See a) IEC 60512-6-3
Vibration sinusoidal See a) See a) See a) IEC 60512-6-4
Tensile strength, IEC 60512-8
free connector to cable 25 N (ffs) 300 N (ffs) 500 N (ffs) Test 16d
lo caplo-toraion " | Seob) See b) See b) restire
Cabl¢ clamp resistance IEC 6051299
to rofation See b) See b) See b) Test\17d

Ingress I4 I3 I3
Partigulate IP 2X IP 6X IP 6X IEC 60529
Liquifd / Immersion IP X0 IP X5 IP X5 and X7 IEC 60529
Climptic and chemical Cq Co C3
J IEC 60512-11-9 and
Ambient temperature See a) See a) See.a) IEC 60512-11-10
Rapig change of See a) See a) See a) IEC 60512-1-4
empgrature
Solal radiation See a) See a) See a) ffs
Damp heat cyclic See a) See a) See a) IEC 60512-11-12
Fluid|resistance See a) See'a) See a) IEC 60512-19-3
Flow|ng mixed gas See a) See a) See a) IEC 60512-1{-7
corrgsion test
Electromagnetic Eq E, Ej
IEC 60512-23-3,
Shielding effectiveness See a) See a) See a) and IEC 60513-4-2
for partial discharge
RF Se€ a) See a) See a) IEC 60512-28-3
Voltage proof See a) See a) See a) IEC 60512-4-1
a) Connecting hardware\_shall maintain mechanical and electrical performance during exposure t¢ the
r¢levant environmental conditions described in Table 2.
b) Connecting hardware shall maintain mechanical and electrical performance during exposure t¢ the
r¢levant enyirenmental conditions.
c) Although-not contained in Table 2 “weld splatter” may also be considered during the developmen{ of a
dptail §pecification.
9.4.4 Mechanical and electrical characteristics of balanced connecting hardware
9.4.41 General

Connecting hardware shall meet the general requirements of this clause and the mechanical
and electrical requirements specified in ISO/IEC 11801.

9.4.4.2 Mechanical characteristics of balanced connecting hardware using 4 pairs at

the TO

Where required by the design or the environmental classification of the location, the
protective housing shall meet the general requirements of this clause and the mechanical and
physical requirements of IEC 61076-3-106, Variant 4.
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Where connections provide dedicated support for applications specified by IEC 61918, the
Automation Outlet (AO) interfaces of IEC 61918 should be used120.

Pin and pair grouping assignments shall be as shown in Figure 10. All unused pairs within the
same cable sheath shall be terminated to match the nominal impedance of the cable.

Pair rearrangement at the TO should not involve modification of the intermediate cable
terminations. If pair rearrangement is used at the TO, the configuration of the outlet
terminations shall be clearly identified.

When two physically similar cabling links are used in the same installation (for example,

differe
precal

9.4.4.3

Where
accep
IEC 61

9.4.4.2.

i Wi | | | 3
tions are required to ensure that they are properly identified.

A/A\A A A

LETETTT P :
123456738 6 3 4
Category 5 and 6 Category 7
connecting hardware connecting hardware
in accordance with ISO/IEC 11801 in accordance with ISO/IEC 11801

Figure 10 — Eight position jack pin and pair grouping assignments
(front view of connector)

pecial

Mechanical characteristics of balanced connecting hardware using 2 palirs at

the TO

a smaller housing is required and where the provision of only two balanced p
able, connegeting hardware meeting the mechanical and physical requireme
076-2-10K Type D with 4 poles may also be used as an alternative to that spec

Pin an

d\pair grouping assignments shall be as shown in Figure 11.

airs is
nts of
fied in

When two physically similar cabling links are used in the same installation (for example,
different performance categories and cables with different nominal impedance) special
precautions are required to ensure that they are properly identified.
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Figure 11 — Four position jack pin and pair grouping assignments

(frnnf view of oonnpotnr)

9.5 |[Connecting hardware for optical fibres

9.5.1 Operating environment

Conngcting hardware shall meet the mechanical and transmission performvance requirgments
of ISOYIEC 11801 as appropriate in conjunction with the performance requirements detgiled in
Table [16 for the relevant environmental classifications of Table 2.

Table 16 — Environmental performance specifications

for optical fibre cabling connecting‘hardware

corrosion test

Mechanical M4 M, M3 Referencéd

Bum See a) See a) See a) New requn_’emen_ts
under considerption

Shock See a) See,a) See a) IEC 61300-3-9

Vibragtion sinusoidal See a) See a) See a) IEC 61300-3-1

Tens|le strength, Free 25 N (ffs) 300 N (ffs) 500 N (ffs) IEC 61300-2-4

conngctor to cable

Cablg clamp resistance See b) See b) See b) IEC 61300-4-5

to caple torsion

tcab' > clamp resistance deeb) See b) See b) IEC 61300-2}44

o rofation

Ingress Iy P) I3

Partigulate IP 2X IP 6X IP 6X Under consider|ation

Liquifd / Immersion IP X0 IP X5 IP X5 and X7 Under considerlation

Climptic and chemical Cq C, Cs3

Ambient temperature See a) See a) See a) IEC 61300-2118

Rapid Qonge of See a) See a) See a) IEC 61300-2{22

empleratuf

Solar radiation See a) See a) See a) IEC 61300-2-30

Damp heat cyclic See a) See a) See a) IEC 61300-2-46

Fluid resistance See a) See a) See a) IEC 61300-2-34

Flowing mixed gas See a) See a) See a) New requirements

under consideration

detail specification.

a) Connecting hardware shall maintain mechanical and optical performance during exposure to the relevant
environmental conditions described in Table 2.

b) Connecting hardware shall maintain mechanical and optical performance during exposure to the relevant
environmental conditions.

c) Although not contained in Table 2 “weld splatter” may also be considered during the development of a
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9.5.2 Connecting hardware for all-silica optical fibres
9.5.2.1 General requirements
The following requirements together with the general requirements of this clause apply to all

connecting hardware used to provide optical connections with all-silica optical fibres that
comply with the requirements of clause 8.

Connecting hardware shall meet the requirements of this clause and the mechanical and
optical requirements specified in ISO/IEC 11801.

9.5.2.2  Marking and colour coding

The cpnnectors and adaptors should be coloured to distinguish between singlemode and
multimode optical fibres.

Additignal colours or labels may be required to distinguish between the optical fibre types. In
additign, keying and the identification of fibre positions may be used to)ensure that ¢orrect
polarity is maintained for duplex links.

NOTE 1 These markings are in addition to, and do not replace, other markings ‘\sp&cified in ISO/IEC 14763-1, or
those rqquired by local codes or regulations.
NOTE 2 The following colour codes apply for IEC 61754-20 (LC connectors):

Multimode 50 ym and 62,5 um:  Beige

Singlemode PC: Blue
Singlemode APC: Green
9.5.2.3 Mechanical characteristics of all-silica optical fibre connecting hardwarg at
the TO

The cqnnecting hardware shall be as specified in IEC 61754-20 (LC connector family).

Wherdg required by the design or(the environmental classification of the location, the
protecfive housing shall meet the.general requirements of this clause and the mechanidal and
physical requirements of IEC'61076-3-106 Variant 4 by use of appropriate [nserts
IEC 61754-20 (all standard interfaces).

Wherg connections provide dedicated support for applications specified in IEC 61918, the AO
interfaces of IEC 61918 should be used.

9.5.3 Connegcting hardware for plastic optical fibres

9.5.3.1 General requirements

The fdllowing requirements together with the general requirements of this clause apply to all
connecting hardware used to provide optical connections with plastic optical fibres that
comply with the requirements of clause 8.

9.5.3.2 Optical characteristics

The insertion loss of a mated connection shall not exceed 1,5 dB when measured in
accordance with IEC 61300-3-34. The modal conditions under which the measurement is
made are for further study.

9.5.3.3 Marking and colour coding

The connectors and adaptors should be coloured to distinguish between optical fibre types. In
addition, keying and the identification of fibre positions may be used to ensure that correct
polarity is maintained for duplex links.
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NOTE These markings are in addition to, and do not replace, other markings specified in ISO/IEC 14763-1, or
those required by local codes or regulations.

9.5.34 Mechanical characteristics of plastic optical fibre connecting
hardware at the TO

The connecting hardware shall be as specified in IEC 61754-20 (LC connector family).

Where required by the design or the environmental classification of the location, the
protective housing shall meet the general requirements of this clause and the mechanical and
physical requirements of |IEC 61076-3-106, Variant 4 by use of appropriate inserts, see
IEC 61754-20 (all standard interfaces).

Wher¢g connections provide dedicated support for applications specified by IEC 61918} Ilhe AO
interfaces of IEC 61918 should be used.

9.5.4 Connecting hardware for plastic clad silica fibres
9.5.4.1 General requirements

The fallowing requirements together with the general requirements\6f this clause apply to all
connegting hardware used to provide optical connections with plastic clad silica optical fibres
that camply with the requirements of clause 8.

9.5.4.2 Optical characteristics

The ipsertion loss of a mated connection shall not exceed 1,5 dB when measufed in
accordance with IEC 61300-3-34. The modal conditions under which the measurement is
made pre for further study.

9.5.4.3 Marking and colour coding
The cgnnectors and adaptors should be‘coloured to distinguish between optical fibre types. In

additign, keying and the identificatior’ of fibre positions may be used to ensure that ¢orrect
polarity is maintained for duplex links.

NOTE |These markings are in addition to, and do not replace, other markings specified in ISO/IEC 147p3-1, or
those rqquired by local codes oriregulations.

9.5.44 Mechanical characteristics of plastic clad silica fibre connecting
hardware at the TO

The cqnnecting hardware shall be as specified in IEC 61754-20 (LC connector family).

Wherg_required by the design or the environmental classification of the locatioh, the
protective housing shall meet the general requirements of this clause and the mechanical and
physical requirements of IEC 61076-3-106 Variant 4 by use of appropriate inserts, see
IEC 61754-20 (all standard interfaces).

Where connections provide dedicated support for applications specified by IEC 61918, the AO
interfaces of IEC 61918 should be used.
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10 Cords

10.1 General

The performance of channels is dependent upon the performance of cords. The moves,
additions and changes made using cords represent a greater risk to operational channel
performance than that of installed intermediate, floor or backbone cables.

This clause specifies the requirements for terminated cables used as apparatus attachment
cords, equipment cords and patch cords within intermediate, floor and backbone cabling.

The use of cables and connecting nardware suitable for use when subject to. tertain
envirohmental conditions does not automatically assure that the cord meets the @pplicable
transnjission performance of this clause when subjected to those environment conditiong.

10.2 |Operating environment

For egch M, I, C or E group, the classification of a given environment is’ determined by the
most demanding parameter within the M, |, C or E group. However, the selection of
compdnents shall be based on the specific demands of each of the\parameters within the M, I,
C or E|group, which may be less demanding than the overall classification of the group.

In geheral, conformance to the limits and test methods specified by, and pgroduct
specifications referenced in, this clause for individual {transmission parameters canpot be
considered to provide assurance of performance when/simultaneously subjected to the full
range jof environmental conditions of a given environmental classification.

It is agsumed that if a channel is constructed @ntirely of components meeting requirgments
based|on a M4l,C4E; classification, according to the reference implementations of clquse 7,
then the required channel transmission pérformance is achieved in a M41,C,E; envirgnment
based|upon a statistical approach of performance modelling.

The maintenance of functional performance under specific combinations of environmental
conditjons within a given envirohmental classification of Table 2 should be indicated |y the
suppligr. Agreement shall be)reached between customer and supplier that the product
maintdins transmission (performance when subjected to specific combinatiops of
envirohmental conditions:

10.3 |[Balanced cords
10.3.1] General

This s$ubclause specifies the minimum requirements for balanced cords used |n the
intermediate, floor and backbone channels specified in clause 5.

Cords shall be assembled using flexible cables in accordance with 8.3 and connectors in
accordance with clause 9 with the exception of the equipment connectors used on apparatus
attachment and equipment cords that lie outside the scope of this International Standard.

The construction of the flexible cables shall reflect the specified bend radius and any
requirements for repetitive bending/flexing of the cord during installation and operation.

The cable and, where appropriate, cable screens, shall be fitted to the connectors following
the procedures and using the tools specified by the manufacturers of the connecting
hardware.
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The connecting hardware and the interconnected pin assignment shall be in accordance with
the intended use of the cord and shall be a logical extension to the cabling interface(s) to
which it is to be connected.

Balanced cables shall meet the requirements of Category 5, 6 or 7 cable, as appropriate,
referenced in ISO/IEC 11801 in conjunction with a completed detail specification using
IEC 61156-6-1 (see 8.3).

Connecting hardware shall meet the mechanical and transmission performance requirements
of 9.4 in conjunction with the performance requirements detailed in Table 15 for the relevant
environmental classifications of Table 2.

10.3.2| Cable insertion loss

Most |IEC 60603-7 connecting hardware are limited to maximum insulated” conductor
diameters of 1,02 mm. For cables containing stranded conductors the insglated conductor
diamefer influences the maximum conductor diameter for a given cable cofistruction which, in
turn, influences the insertion loss of the cable.

The maximum insertion loss ratio of flexible cables in accordance\with 8.3, defined afs their
insertipn loss (dB/100 m) compared to that of installation cables, is 1,5. However,| cable
constrlctions having insertion loss ratios below 1,5 are Supported by the refgrence
implementation rules of clause 7.

The mfaintenance of channel performance requires thapflexible cables of the correct ingertion
loss rdtio shall be used as defined by the implementation rules.

10.3.3| Identification

Each ¢ord shall be identified to indicate:

- length;

- thg design attenuation ratio of the“cable;
- calegory of cable;

- wile-map status where a direct pin-pin relationship does not exist (i.e. cross-over cords).

10.3.4] Operating environment

Detail | specifications\based upon the blank detail specification IEC/PAS 61935-2-20 (see
bibliography) shall\>'be used to specify cord performance requirements undgr the
environmental classifications of Table 2. Table 17 shows the elements of Table 2 that are not
covergd by these blank detail specifications and which have to be specified separately.
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Table 17 — Environmental performance specifications for balanced cords (in addition to

IEC/PAS 61935-2-20)2)

Mechanical M4 M, M3 Reference
Tensile strength, free 25 N (ffs) 300 N (ffs) 500 N (ffs)
connector to cable
Cable clamp resistance Note 1 Note 1 Note 1
to cable torsion
Cable clamp resistance Note 1 Note 1 Note 1
to rotation
Bending and flexing Note 1 Note 1 Note 1
ffs

Ingress Iy P) I3
ffs
Climptic and chemical Cq Cy Cs
Qil rg¢sistance As required As required As required
ffs
Electromagnetic Eq E2 E;
ffs

cond|tions described in Table 2

a detgil specification

NOTE 1 Cables shall maintain functional performance during ,expesure to the relevant environmental

NOTE 2 Although not contained in Table 2 “weld splatter” may/also be considered during the developmént of

a) dee bibliography for this reference.

10.3.5| Electrical performance requirements for patch cords

10.3.5|1 Insertion loss

Insertipn loss measurements of cords shall not exceed the insertion loss requirements|of the
connegtion at each end pluscthe insertion loss requirement for the cable, scaled for length.

The ingertion loss performancé’is achieved by design.

10.3.5|2 Return loss

See I§0/IEC 1180¢

10.3.5/3 Near-end crosstalk loss (NEXT)

When [mgasured in accordance with IEC 61935-2, cords shall meet the NEXT requiremgnts of

5.7.5 oT TEC 6 1935-2.

10.4 Optical fibre cords
10.4.1 General

This clause specifies the minimum requirements for optical cords used in the intermediate,
floor and backbone channels specified in clause 5.

Cords shall be assembled using flexible cables in accordance with 8.4 and connectors in
accordance with clause 9 with the exception of the equipment connectors used on apparatus
attachment and equipment cords that lie outside the scope of this International Standard.
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The construction of the flexible cables shall reflect the specified bend radius and any
requirements for repetitive bending/flexing of the cord during installation and operation.

The cable shall be fitted to the connectors following the procedures and using the tools

specifi

ed by the manufacturers of the connections.

The connecting hardware and the means of maintaining polarity within the cord shall be in
accordance with the intended use of the cord and shall be a logical extension to the cabling
interface(s) to which it is to be connected.

Optica

| fibre cables shall meet the requirements of

e Cafegory OMT, OMZ, OM3 or OST as specified in ISO/TEC TT80T,

or
e OS
as apq
Conneg

of 9.5
enviro

10.4.2
Each ¢
= len
- the

- Caqtegory of cable;

- po
10.4.3
10.4.3
Attenu

requir
achie

10.4.4

Detail
be use

loss }equirements of the “connection at each end plus the attenuation/insertio

2, OP1, OP2 or OH1 as specified in 8.4,
ropriate, in conjunction with the relevant completed detail specificatioh\(see 8.4).
cting hardware shall meet the mechanical and transmission performance requirg

in conjunction with the performance requirements detailed in/Table 16 for the rg
mental classifications of Table 2.

Identification
ord shall be identified to indicate:
gth;
core diameter;

(t-map status where a direct port-port relationship does not exist (i.e. cross-over d

Performance requirements for'patch cords
1 Attenuation/insertion loss

ation/insertion loss measurements of cords shall not exceed the attenuation/in

ment for the cable; 'scaled for length. The attenuation/insertion loss perform
ed by design.

Operating environment

specifieations based upon the performance specifications in the IEC 61753 serie
d to.specify cord performance requirements under the environmental classificat

ments
levant

ords).

sertion
loss
nce is

s shall
ons of

Table

P Table 18 shows the elements of Table 2 that are not covered by these IEC

61753

series

and which have to be specified separately.


https://iecnorm.com/api/?name=c65171b50b7157fdfd1466a971f7b1a4

24702 © ISO/IEC:2006(E)

—-51—

Table 18 — Environmental performance specifications for optical fibre cords
(in addition to IEC 61753-X)

Mechanical M4 M, M3 Reference
Tensile strength, Free 25 N (ffs) 300 N (ffs) 500 N (ffs)
connector to cable
Cable clamp_reS|stance See a) See a) See a)
to cable torsion
Cable glamp resistance See a) See a) See a)
to rotation
Bending and flexing See a) See a) See a)
ffs
Ingress 14 I2 I3
ffs
Climptic and chemical Cq Co C3
Oil rgsistance As required As required As required
ffs
Electromagnetic Eq E, Ej
ffs
a) Cables shall maintain functional performance during exposure,tosthe relevant environmental cond|tions
dpescribed in Table 2.
b) AJthough not contained in Table 2 “weld splatter” may als@ be considered during the developmen{ of a
dptail specification.
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Annex A
(normative)

Permanent link performance limits

General

This annex contains performance requirement formulae for permanent links, as shown in

Figure
The c4

In all
cable
the lin

BackH

Floor

Internt

A.2

A.2.1

The p
unscre
otherw
suitab

A.1, and relates to Annex A of ISO/IEC 11801.

bling under test in Configurations A, B and C is termed the permanent link:

configurations the test configuration reference plane of a link is within 'the tes
hext to, and including, the test cord connection which mates to the termination p
under test.

one cabling > Tester Configy
1
g —
Cabling iC}- | Tester Configy
1
....... '
ediate cabling Tester @ Configy
...... i
1 PP

Permanent link
= connection

Figure-A.1 — Permanent link options

Balanced cabling

General

hrameters¢specified in this Annex apply to balanced permanent links with scree
ened cable elements, with or without an overall screen, unless explicitly
ise. The nominal impedance of balanced permanent links is 100 Q. This is achie
e design and appropriate choice of cabling components (irrespective of their n

imped

t cord
oint of

ration A

ration B

ration C

hed or
stated
ved by
bminal

ANCE).

Consideration should be given to measuring performance at worst case temperatures or
calculating worst case performance based on measurements made at other temperatures.

In the case of cable sharing, additional requirements shall be taken into account for balanced
cabling. The additional crosstalk requirements are specified in 9.3 of ISO/IEC 11801 (2002).

The permanent links shall comply with the requirements of the appropriate Class of
ISO/IEC 11801.
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A.2.2 Additional requirements
A.2.21 TCL

These requirements replace the requirement for unbalance attenuation, measured as LCL, of
6.4.14 of ISO/IEC 11801.

The TCL parameter is applicable to all Classes.

The TCL of each pair of a channel constructed of unscreened cabling components that is
intended to be subjected to an environmental classification E, shall meet the limits computed,

to oneﬁmwmmwimmm erived
from the formulae at key frequencies only.

The T|CL of each pair of a channel constructed of screened cabling compgonents that is
subjedgted to an environmental classification Ey is not specified (ffs).

The TCL requirements shall be met at both ends of the cabling and shall’be achieved |by the
appropriate choice of cables and connecting hardware. Installation mitigation may be needed
when [components from a lower performance category are usedNn a higher performance
systen.

The npeasurement of TCL for installed cabling is underCdevelopment. TCL of a gample
installation may be assessed by laboratory measuremeénts of representative samples of
permapent links assembled using the components;“connector termination practicds and
installation practices in question. The laboratary “testing of TCL is performed| using
IEC 61935-1.

A.2.2.2 ELTCTL

The ELTCTL parameter is applicable to €tasses D, E and F only.

The ELTCTL of each pair of a channel constructed of unscreened cabling components |that is
intended to be subjected to an-ehvironmental classification Ey shall meet the limits computed,
to one| decimal place, using the formulae of Table 5. The limits shown in Table 6 are derived
from the formulae at key frequencies only.

The T|CL of each paip of a channel constructed of screened cabling components that is
subjedted to an environmental classification Ey is not specified (ffs).

The ELTCTL-requirements shall be met at both ends of the cabling and shall be achieyed by
the appropriate choice of cables and connecting hardware. Installation mitigation may be
needef\\when components from a lower performance category are used in a |higher
performance SysSten.

The measurement of ELTCTL for installed cabling is under development. ELTCTL of a sample
installation may be assessed by laboratory measurements of representative samples of
permanent links assembled using the components, connector termination practices and
installation practices in question. The laboratory testing of ELTCTL is performed using
IEC 61935-1.

A.2.2.3 Coupling attenuation

The coupling attenuation parameter is applicable to Classes D, E and F only.

The coupling attenuation of each pair of a channel constructed of screened cabling
components that is intended to be subjected to an environmental classification E4 shall meet
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the limits computed, to one decimal place, using the formulae of Table 7. The limits sh
Table 8 are derived from the formulae at key frequencies only.

own in

The coupling attenuation of each pair of a channel constructed of unscreened cabling

components that is subjected to an environmental classification Ey is not specified (ffs).

The coupling attenuation requirements shall be met at both ends of the cabling and shall be

achieved by the appropriate choice of cables and connecting hardware. Installation mit
may be needed when components from a lower performance category are used in a
performance system.

igation
higher

The measurement of coupling attenuation for installed cabling Is under development. Cd
attenuption of a sample installation may be assessed by laboratory measureme
representative samples of permanent links assembled using the components;.con
terminption practices and installation practices in question. The laboratory testing” of cq
attenuption is performed using the appropriate part of IEC 61156.

A.2.3 Optical fibre cabling
A.2.3. All-silica optical fibre permanent links

The pgrmanent link requirements of ISO/IEC 11801 apply.

A.2.3. Plastic optical fibre permanent links

The aftenuation of a permanent link at a specified wavelength shall not exceed the sum
specified attenuation values for the cabling components at that wavelength (whe
attenuption of a length of optical fibre cable s calculated from its attenuation coe
multiplied by its length).

The tept methods are for further study.

A.2.3. Plastic clad silica optical fibre permanent links

The aftenuation of a permanentlink at a specified wavelength shall not exceed the sum
specified attenuation values for the cabling components at that wavelength (whe
attenuption of a length ‘of*optical fibre cable is calculated from its attenuation coe
multiplied by its length)

The test methods)are for further study.

upling
nts of
nector

upling

of the
re the
[ficient

of the
re the
[ficient
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Annex B
(normative)

Test methods

General

Visual inspection

B.1.1.1 General

The oll)jective of the visual inspection is to verify that the installation and the test results|
accordance with the requirements.

The dqg

B.1.1.

p Conformance of the components

The camponents shall comply with

o thdir Category of qualification according to the IEC specifications,

e thg environmental specification.

The vi
conne

B.1.1.

The vi

sual inspection shall verify that the installation and{specifically the connection bg
ctors and cables shall comply with the manufacturer’s specification.

B Conformance of the labeling

the indtallation specification and local regulations, if applicable.

The vi
same

B.1.1.

sual inspection shall verify thé)labeling at each TO and that the test reports u
br aggregate references.

(l Conformance of the documentation

cumentation shall be a basis for the operation and maintenance of thelinstallation.

are in

tween

sual inspection shall verify that labeling.s in agreement with this International Stajndard,

se the

The dpcumentation of/the’ tests shall be in accordance of the description above fof each
paramgter for balanceéd~and optical fibre cabling. Furthermore the documentation shall meet
the spgcific requirements of the client (e.g. characterisation traces for the balanced cabling).
NOTE |The installéex'shall provide the software or at least the revision number to read the results of the tes} results
database.

B.1.2 Measurements

B.1.2.1 Location of measurement (test) interfaces

B.1.2.1.1 Cabling under test

The cabling under test shall be either a channel or a permanent link. Termination resistors
shall be removed from all termination points connected to the cabling under test unless
required by the test method.

B.1.2.1.2 Reference planes for balanced and optical fibre cabling

The accuracy of the test system is defined at its reference plane. The reference planes for
channels and links are defined according to Figure B.1.
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The test configuration reference plane at each end of a channel is within the equipment cable
next to, but excluding, the connection of the equipment cable into the test equipment.

The test configuration reference plane of a link is within the test cord cable next to, and
including, the test cord connection which mates to the termination point of the link under test.

Reference planes (channel)

TEST LT i TEST
EQP DD—\ L A l{"] EQP
L AL e e T e T —— J
Equipment Equipment
cord Reference planes (link) card

er DR AR eor

T T

Test cord Test cord

Figure B.1 — Reference planes for link and channels (point-to-point)

B.1.2.2 Safety requirements for test’procedures
B.1.2.2.1 Safety

Relevant national and local regulations covering safe working practices shall be observgd.

B.1.2.2.2 Equipment protection

Transmnission and terminal equipment shall be removed from the termination points conhected
to the cabling undet.test.

B.1.2.3 Test' system
B.1.2.8.1 Introduction

This International Standard specifies test procedures for the measurement of cabling
transmission performance on installed cabling comprising balanced or optical fibre cabling.
The test methods refer to existing standards-based procedures where they exist.

The test system shall be specified for each test. The test system comprises local test
equipment and remote test equipment (where required) together with any cabling interface
adaptors which enable the connection of the test equipment to the cabling under test (see
Figure B.2). The test equipment and cabling interface adaptors shall be used in accordance
with IEC 61935-1.
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Local cabling Remote cabling
interface interface
adaptor adaptor
(where required (where required
by test method) by test method)

Local test Remote test
equipment equipment
TEST TEST
EQP DD'\J_D [ (] D_U_[":l EQP
< < > L g
Local test Cabling under test Remote test

system

system
(where required
by test' method)

Figure B.2 — The test system and the cabling under test

The uncertainty of measurement for a given parameter is theyaccuracy of the test system. The

test syistem is defined as the test equipment together with the cabling interface adaptorg.
The test equipment and cabling interface adaptors.shall be in accordance with B.1.2.3
B.1.2.B.3 respectively.

B.1.2.8.2 Test equipment

The aipropriate type of test equipment and any specific requirements for that equipmer
be ref¢renced by the test procedure.

B.1.2.8.3 Cabling interface adaptors

The cabling interface adaptors may take the form of test cords, terminations, impe

match

For b
config

standg

For oq

test in

Cablin

ng devices or marég:-complex combinations of components.

hlanced cabling, cabling interface adaptors define the number of pairs arn
iration ofhose pairs under test in accordance with the relevant cabling or appl
rd.

tical fibre cabling, cabling interface adaptors define the number of optical fibres

.2 and

t shall

dance

d the
cation

under

accaordance with the relevant r‘nhling Qr npplirnfinn standard

g interface adaptors have an effect on the uncertainty of measurement.

The test system designer shall define a maximum operational lifetime for the cabling interface
adaptor (e.g. a time period or a maximum number of connector mating cycles to the test
equipment and/or cabling under test) or provide a method to determine an acceptable adaptor
performance.

For optical fibre cabling, adaptors shall not use gels when testing channels or links.
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B.1.2.4 Normalisation and calibration

The test system designer shall define a process for the normalisation of the test system in
order that the stated measurement accuracy is achieved. The test operator shall ensure that
the test system has been normalised in accordance with this process prior to the test being
carried out.

The normalisation process shall include a traceable calibration procedure for the test
equipment. The test operator shall have evidence, in the form of a valid calibration certificate,
to support the use of the test equipment at the time the tests are carried out.

B.1.2.5___ Environmental conditions

B.1.2.5.1 Contamination

The presence of dust, dirt and other contaminants at the interfaces to the cabling under test
may pfoduce misleading results and in some cases damage the cabling undeotest andjor the
cabling interface adaptor.

The mfating connector end faces of cabling interface adaptors and the cabling under tegt shall
be clepned in accordance with the connecting hardware manufacturer’s instructions grior to
mating.

B.1.2.5.2 Test equipment
External effects (for example, environmental, electromagnetic or physical) can affect the test

equipment thereby influencing the measured results. The effects shall either be quantified or
eliminated.

The minimum level of accuracy of the test“equipment for measuring a Class (charnel or
permanent link) shall be in accordance with>the Table B.1.

Table B.1 — Level of-accuracy for balanced cabling tester

Class D E F
Level IEC 61935-1 I Il v

B.1.2.5.3 Cabling under test

Measyrement of-attenuation (insertion loss), d.c. loop resistance and related paraineters
appliedl to cabting that will be subjected to high temperatures during operation may pfoduce
misleading results if the tests are conducted at lower temperatures.

The temperature of the testing time shall be noted.

Transmission testing shall be performed in a passive environment.

Measurements shall either

- be made under environmental conditions which are representative of the intended
operational environment, or

- have correction factors applied to the measured results in accordance with manufacturers’
specifications in order to reflect the intended operating environment, or

- be clearly documented as being carried out in unrepresentative conditions.
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B.1.2.6 Test results

B.1.2.6.1 Generic cabling

Test limits and required results are defined in ISO/IEC 11801.

B.1.2.6.2 Application-specific cabling

The application standard or equipment documentation of the manufacturer shall be consulted
to determine the appropriate test limits. The required results shall be consistent with the
length and configuration of the installed cabling.

B.1.2.
Margir

ve

ac

rej

ac

It isr
carrieq

B.1.2.
The dd
a) de
b)

c)

5.3

Treatment of marginal test results

al results may be treated in a number of ways including
fification of the normalisation of the test system,
ceptance of all marginal results,

ection of all marginal results,

ceptance of marginal pass results and rejection of marginal fail results,

repetition of the measurement using a test system with improyed measurement accuy

bcommended that the approach to be adopted is agreed upon before the tes
out.

y Documentation

cumentation for each parameter shall include:
ails of the parameter,

ails of the test system,

t equipment,

type and manufacturer,

serial number and calibration status,

level and software version.

pvant performance),

stated uncertainty of measurement (measurement accuracy),
ails of the_¢abling under test,

brence numbers,

dafe-of the test (the time of the test may also be recorded),

rel

racy.

ting is

ails of the cabling\interface adaptors (type, reference numbers, manufacturer and

note the ambient temperature

the presence and location of termination resistors (where required by the test method),
the test operator,

m) the measured result,

n) the required result.
NOTE 1 NEXT: If the 4 dB rule is used, it should be clearly indicated.
NOTE 2 RL: If the 3 dB rule is used, it should be clearly indicated.
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B.2 Test parameters for balanced cabling

B.2.1 General

Cabling characteristics to be tested for acceptance, compliance and reference shall meet or
exceed the requirements as given in Table B.2 for balanced cabling.

Table B.2 — Cabling characteristics of balanced cabling for acceptance, compliance,
and reference testing

Testing for
Characteristics of balanced cabling

Acceptance Compliance Referencp

zZ

Return loss |

Insertiop loss |

NEXT I

PS NEXT Cc

ACR I

PS ACR |

ELFEXT I

PS ELFEXT C

DC looq resistance |

Propagation delay |

Z|Z|Z2|0(2/0o0|lZ2|0| 2|2

Skew |

TCL

ELTCTL

Couplinp attenuation?@

LengthY I I

Z|lzZz|zZz|Zz|Zz|Zz2|Z2|Z2|0|Z2|0|Z2|0|Z2|Z2

Wire-map N N

Continujty of conductors, screens (if,
. S N N
applicaljle), short and open circuits

z

KEY
I = Ipformation
= Normative

N
C = (omputed

Q
>
o
o

rding te-Lable 2.

b Length/is'not a pass/fail criterion.

B.2.2 Wire map

Test method, see 5.3.2.2 of IEC 61935-1.

B.2.3 Length

Test method, see 5.3.4 of IEC 61935-1.

B.2.4 Propagation delay

Test method, see 5.3.3 of IEC 61935-1.
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B.2.5 Delay skew

Test method, see 5.3.3 of IEC 61935-1.

B.2.6 Attenuation (insertion loss)
B.2.6.1 Parameter

The term attenuation, widely used throughout the cabling industry, refers to a parameter more
correctly described and measured as “insertion loss”. In this International Standard the two
terms are used in parallel with the understanding that the parameter measured is “insertion
loss”.

B.2.6.2 Test method

See 5|3.5 of IEC 61935-1 for the measurement of attenuation (insertion loss).'on installed
cabling at frequencies up to the maximum frequency specified for the cabling Class| using
portabje field test equipment.

B.2.7 Near end crosstalk loss (NEXT, pair-to-pair and power sum)

See 5[3.6 of IEC 61935-1 for the measurement of NEXT (pair-to-pair and power sym) on
installéd cabling at frequencies up to the maximum frequency.specified for the cabling| Class
using portable field test equipment.

The cgble within the cabling interface adaptor shall bejas’short as possible.

B.2.8 Equal level far end crosstalk loss (ELEEXT, pair-to-pair and power sum)

See 5|3.7 of IEC 61935-1 for the measurement of ELFEXT (pair-to-pair and power spym) at
frequencies up to the maximum frequencyspecified for the cabling Class using portable field
test equipment.

The cgble within the cabling interface adaptors shall be as short as possible.

B.2.9 Attenuation to crosstalk ratio (ACR, pair-to-pair and power sum)
B.2.9.1 ACR (pair-to-pair)

ACR (pair-to-pair) is_the difference between the NEXT and the attenuation (insertion Ipss) of
the capling in decibel.

B.2.9.2 Power sum ACR

Power|sum ACR of pair is computed from power sum NEXT and attenuation (insertion Igss).

B.2.10 Return loss

See 5.3.8 of IEC 61935-1 for the measurement of return loss on installed cabling at
frequencies up to the maximum frequency specified for the cabling Class using portable field
test equipment.

The cable within the cabling interface adaptor shall be as short as possible.

B.2.11 Coupling attenuation

These measurements are not mandatory but could be made in harsh environment.
Measurement methods for sample links in a laboratory environment are contained in the
appropriate parts of IEC 61156.
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B.2.12 Direct current (d.c.) loop resistance

See 5.3.9 of IEC 61935-1 for the measurement of d.c. loop resistance on installed cabling.

B.3 Test parameters for optical fibre cabling

B.3.1 General

Cabling characteristics to be tested for acceptance, compliance and reference shall meet or
exceed the requirements as given in Table B.3 for fibre cabling.

Table B.3 — Cabling characteristics of optical fibre cabling for acceptance, compliance,
and reference testing

Testing for
Characteristics of optical fibre cabling
Acceptance Compliance Reference
Optical pttenuation N N N
Multimode modal bandwidth N
Propagation delay | N N
Length C C C
Continujty and maintenance of polarity N N N
KEY
I = Iphformation
N = Normative
C = (omputed

B.3.2 All-silica optical fibre

Test methods shall be conducted-according to ISO/IEC 14763-3.

B.3.3 Plastic optical fibre

For further study.

B.3.4 Plastic-clad silica optical fibre

For further study.
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Annex C
(normative)

Reference implementations (not conforming to clause 5)

Introduction

This annex describes reference implementations, using the components referenced in clauses
8, 9 and 10, which deliver transmission performance in accordance with the Classes of clause

6 for c

abling structures that are not supported by clause 5.

These
this In

C.2

c.21

Some
and p
chann

C.2.2
Figure
e an

int
o af

e a

connections.

For bad
within

In ord
assign
equipn

reference implementations are in addition to those supported in a normative.man
ernational Standard.

Connection-less channels

General

implementers believe patch panel and TO’s connections to.be potential points of

els with no intermediate connections. C.2.3 discussesceross-connections only.

Channels with no connections
C.1 shows

intermediate cabling channel and agfloor distribution channel created
brmediate connections,

oor distribution channel created without intermediate connections,
combined intermediate and floor distribution channel created without interm

lanced cabling the lengthof the cable C shall be determined by using N = 0 and
the equations shown in*Fable C.1.

pr to verify transmission performance, test systems shall take into account the s
ment of cable elements at the ends of the cable as required by the application-s
nent.

ner by

failure

refer to minimize or avoid such connections as much_as possible. C.2.2 dis¢usses

vithout

pecific
pecific
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c.23

Figure
an eqy

Table

> Channel
i‘
1
!
1
: Cable C
ID i l
|
EQP |C
1
1
1
!
: Cable C
ED i
]
EQP [C v
1
1
1
!
i Cable C
FD i i
EQP |C
|
1

= connection

Figure C.1 — Balanced cabling channel configurations with no connections

Channels with inter-connections

pwn in

C.2 shows the channels of Figure C.1 with the addition of an inter-connect panel and
ipment cord at the distributor(s).
For balanced cabling the length of theycable C shall be determined by the equations sh
C.1.
e C.1 it is assumed that

In Tab

- the
tha

- the

The nmaximum_length of the fixed cable will depend on the total length of cords

flexible cable within the equipment cord(s) has a higher insertion loss specif]
n the one used-in-the fixed cable (see clause 8),

cables withinvthese cords in the channel have a common insertion loss specifica

cation

tion.

to be
ement

suppo

ted Awithin a channel. During the operation of the installed cabling, a manag
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In order to verify transmission performance, test systems shall take into account the specific
assignment of cable elements at the ends of the cables as required by the application-specific
equipment.
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Table C.1 — Channel equations for balanced cabling

Figure C.2 — Balanced cabling channel configurations of Figure C.1 with

p%‘r’":r;t Cable length C (m) ®
Category| CGlass A Class B Class C Class D Class E Class F
5 |d=2000 | € =F(.ng)'(2N - ¢ =F(.1Y7)?)'(2N T | = (113-28-Fev)ix - -
6 (|=2000 |C = (268-N-EeX)/X |C = (193-N-FeY)/X | C = (115-N-FeY)/X |C = (106-N-FeY)/X
7 (|=2000 |C = (268-N-FeY)/X |C = (198-N-FeY)/X | C = (119-N-FeY)/X |C = (109-N-FeY)/X |C = (10p-N-FeY)/X
KEY
N = nunjber of connections in the channel
F = conbined-length of the equipment cords (m)
X = ratig of the insertion loss of the cable C (dB/m) to fixed cable attenuation (dB/m), see clause 8.
Y = ratio of the equipment cord cable Inserton 10ss M) 10 11Xed cable attenuation M), See clause 8.

@ Applications limited by propagation delay or skew may not be supported if channel lengths exceed 100 m.

For operating temperatures above 20 °C, B should be reduced by 0,2 % per °C for screened cables and 0,4 % per °C
(20 °C to 40 °C) and 0,6 % per °C (> 40 °C to 60 °C) for unscreened cables. Where the operating temperature exceeds
60 °C then manufacturers’ information shall be consulted regarding required reductions in cable length.

C.3

Channels using balanced cabling bulkhead connections

Figure C.3 shows an intermediate cabling channel and a floor distribution channel created
using a fixed cable terminated at a closure bulkhead.

The length of the fixed cable used within a channel shall be determined by the equations
shown in Table C.2.
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In Table C.2 it is assumed that

- the flexible cable within these cords has a higher insertion loss specification than that
used in the fixed cable (see clause 8),

- the cables within these cords in the channel have a common insertion loss specification.

The maximum length of the fixed cable will depend on the total length of cords to be
supported within a channel. During the operation of the installed cabling, a management
system should be implemented to ensure that the cords used to create the channel conform to
the design rules for the floor, building or installation.
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Figure C.3 — Balanced cabling channel configurations with bulkhead connections
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