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INFORMATION TECHNOLOGY -
GENERIC CABLING - INDUSTRIAL PREMISES

FOREWORD

ISO (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. Internatio

goverpmential-and-non-goverhmental-organizations-liaising-with-1SO and lEC also-participate-in-this-preparation
I ) ) =) Lig g L i .

nal

10

In
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IS

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC _JTQ
Draft International Standards adopted by the joint technical committee are circulated to national bodies<far voti
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vof

The formal decisions or agreements of IEC and ISO on technical matters express, as nearly, as possible,
international consensus of opinion on the relevant subjects since each technical committee has representat
from all interested IEC and ISO member bodies.

IEC, ISO and ISO/IEC Publications have the form of recommendations for international use and are accep
by IEC and ISO member bodies in that sense. While all reasonable efforts jare ‘made to ensure that

technical content of IEC, ISO and ISO/IEC Publications is accurate, IEC or IS© 'cannot be held responsible
the way in which they are used or for any misinterpretation by any end user.

In order to promote international uniformity, IEC and ISO member bedies undertake to apply IEC, ISO 4
ISO/IEC Publications transparently to the maximum extent possible jin their national and regional publicatio
Any divergence between any ISO/IEC Publication and the corresponding national or regional publicat
should be clearly indicated in the latter.

ISO and IEC provide no marking procedure to indicate their"approval and cannot be rendered responsible
any equipment declared to be in conformity with an ISO/IEC Publication.

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

No liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual exp4d
and members of their technical committees _and IEC or ISO member bodies for any personal injury, propg
damage or other damage of any nature whatseever, whether direct or indirect, or for costs (including legal fe
and expenses arising out of the publicatiop'of; use of, or reliance upon, this ISO/IEC publication or any other IH
ISO or ISO/IEC publications.

Attention is drawn to the normative .references cited in this publication. Use of the referenced publicationg
indispensable for the correct application of this publication.

Attention is drawn to the passijbility that some of the elements of this International Standard may be the subjec
patent rights. ISO and IEG, shall not be held responsible for identifying any or all such patent rights.

ernational Standard ISO/IEC 24702 was prepared by subcommittee 25: Interconnection
ormation teehnology equipment, of ISO/IEC joint technical committee 1: Informati
chnology.

O/IEC.24702 should be read in conjunction with International Standard ISO/IEC 11801.

ng.

©

an
on

ed
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rts
rty
PS)
C,

S

of

of

TH

isinternational Standard has been npprn\/nd h\l/ vote of the member hnrlinej and the voti

ng

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

E)

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.

wi

W

h ISO/IEC 11801.

is International Standard provides, for industrial premises:

users with an application-independent generic cabling systemi-and an open market 1
cabling components;

requirements for infrastructures that support critical .automation, process control a
monitoring applications in a range of industrial environments;

users with a flexible cabling scheme such that: modifications are both easy a
economical;

building professionals, production and control engineers with guidance allowing t
accommodation of cabling:

— before specific requirements are.\known; i.e. in the initial planning either 1
construction or refurbishment;

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

industry and standardisation bodies with a cabling system which supports current produg
and provides a basis for future product development and applications standardisation.

is International Standard/specifies multi-vendor cabling, and is related to
the associated standard for generic cabling within commercial premises (ISO/IEC 11801
standards for cabling components developed by Technical Committees of ISO and IEC,

standards for\the quality assurance and installation of information technology cabli
(series ISQJIEC 14763 and IEC 61918) and testing of installed cabling (IEC 61935-1),

applications developed by the technical committees of IEC, subcommittees
ISO/IEE€JTC 1 and study groups of ITU-T (for example Fieldbus, LANs and ISDN).

thin “this International standard the cabling, defined between the interfaces shown |i

se
jth
a

ral
of

or

by 1 containa-pacaiva ocomnaonanta ~nl,
JouTC— I CoTItaT o PpaSSTV O COTTTPOTTCTItS- Oty -
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MODEL
LAYERS
| | | [
| | | |
APPLICATION ! : ! !
| HIGHER LAYERS | | HIGHER LAYERS |
PRESENTATION l : I :
| | | |
sessoN | o4 ____
// LLC or ITCor
TRANSPORT ya OTHER MAC CLIENT OTHER MAC CLIERT
Y MEDIA ACCESS MEDIA ACCESS
CONTROL CONTROL
/
NETWORK , (MAC) WAC)
// __________
SC65C Interface DATA LINK 7 PHYSICAL PHYSICAL
> (PHY) (PHY)
PHYSICAL | = w Y —

It
In
in

ISO/IEC 24702 Interface

\ 4

CABLING

Figure 1 — Cabling specified by ISO/IEC 24702 and its relationship to OSI reference

model layers

is anticipated that the generic cabling system meeting the minimum requirements of this

ernational Standard will have a life expectancy consistent with other infrastructures with

justrial premises.

in
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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
figre cabling.

This standard is based upon and references the requirements of ISO/IEC 11801. Itrcontains
additional requirements that are appropriate to industrial premises in which thé)maximym
distance over which communications services have to be distributed is 10000 m. The
principles of this International Standard may also be applied to installations, that do not fall
within this range.

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

a)l a modified structure and configuration for generic cabling within’ industrial premises |in
which information technology applications are used to support process monitoring and
control functions,

b)| implementation options,

c)| additional requirements that reflect the range of operating environments within industrjal
premises.

Sqfety (electrical safety and protection, fire, et¢{)»and electromagnetic compatibility (EM[C)
refluirements are outside the scope of this International Standard and are covered by otHer
standards and regulations. However, information given in this document may be of assistance
in[meeting these standards and regulations:

2| Normative references

The following referenced documents are indispensable for the application of this documenpt.
Fqr dated references, only the' edition cited applies. For undated references, the latest editipn
of|the referenced documeént (including any amendments) applies.

IEIC 60512-4-1, Connectors for electronic equipment — Tests and measurements — Part 411:
Valtage stress tests’'— Test 4a: Voltage proof

IEIC 60512-4-2, Connectors for electronic equipment — Tests and measurements — Part 412:
Valtage stress tests — Test 4b: Partial discharge

IECC60512-6-2, Connectors for electronic equipment — Tests and measurements — Part 612:

Dymramicstresstests = Test 6bBump

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

|EE-66542-+1-9—GConnreectors—for—electronie—equiprrent Fests—and—measurerments —
Part 11-9: Climatic tests — Test 11i: Dry heat

IEIC 60512-11-10, Connectors for electronic equipment — Tests and measurements| —
Part 11-10: Climatic tests — Test 11j: Cold

IEIC 60512-11-12, Connectors for electronic equipment — Tests and- méasurements| —

Part 11-12: Climatic tests — Test 11m: Damp heat, cyclic

IEIC 60512-19-3, Electromechanical components for electronic equipment — Basic testing
prpcedures and measuring methods — Part 19: Chemical resistance tests — Section 3: Test
19c — Fluid resistance

IEIC 60512-23-3, Electromechanical components for electronic equipment — Basic testing
prpcedures and measuring methods — Part 23-3: Test 23c: Shielding effectiveness |of
cdnnectors and accessories

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

IEIC 60603-7, Connectors for frequencies below 3 MHz for use with printed boards — Part|7:
De¢tail specification for connectors, 8-way, including fixed and free connectors with commpn
mating features, with assessed quality

IEIC 60793-1-40, Optical fibres' — Part 1-40: Measurement methods and test procedures| —
Affenuation

IEC 60793-1-41, Optical. fibres — Part 1-41: Measurement methods and test procedures| —
Bandwidth

IEIC 60793-1-44,\ )Optical fibres — Part 1-44: Measurement methods and test procedures| —
Cdit-off wavelength

IEIC 60793-2-30, Optical fibres — Part 2-30: Product specifications — Sectional specificatipn
fof category 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

IEIC 61156 (all parts), Multicore and symmetrical pair/quad cables for digital communicatiops
— Measurement of coupling attenuation of balances cabling in laboratory conditions

IEC 61156-5-1 (all parts), Multicore and symmetrical pair/quad cables, \ for digifal
cdmmunications

IEC 61156-5-1, Multicore and symmetrical pair/quad cables for digital communications| —
Part 5-1: Symmetrical pair/quad cables with transmission characteristics up to 600 MHZz —
Haorizontal floor wiring - Blank detail specification

IEC 61156-6-1, Multicore and symmetrical pair/quad cableS for digital communications| —
Part 6-1: Symmetrical pair/quad cables with transmission™~characteristics up to 600 MHZ —
Wprk area wiring — Blank detail specification

IEIC 61300-2-1, Fibre optic interconnecting device€s and passive components — Basic test
arld measurement procedures — Part 2-1: Tests —Vibration (sinusoidal)

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

IEC 61300-2-5, Fibre optic intercohnecting devices and passive components — Basic test
anld measurement procedures — Part 2-5: Tests — Torsion/twist

IEIC 61300-2-9, Fibre opticinterconnecting devices and passive components — Basic test

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

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

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

IEC61300-2-30, Fibre optic interconnecting devices and passive components — Basic tgst
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 — [Installatiom|of
cdmmuncation networks in industrial control systems

IEC 61935-1, Testing of balanced communication cabling in accordance with ISO/IEC 1181
— Part 1: Installed cabling

IEC 61935-2, Testing of balanced communication cabling in/,~accordance wjth
ISO/IEC 11801 — Part 2: Patch cords and work area cords

IEC 62012-1, Multicore and symmetrical pair/quad cables for digital communications to pe
uged in harsh environments — Part 1: Generic specification

ISO/IEC 11801:2002, Information technology — Generic €abling for customer premises

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

NQTE Refer to the second edition of ISO/IEC 11801, published in 2002, where this date has been specified. ffor
unflated references, use the latest edition of ISO/IEC 1180%.

ISO/IEC 14763 (all parts), Information technology — Implementation and operation |of
customer premises cabling

ISO/IEC 14763-1, Information technology — Implementation and operation of customer
premises cabling — Part 1: Administration

ISO/IEC TR 14763-2, Information technology — Implementation and operation of customer
premises cabling — Part~2:Planning and installation

ISO/IEC 14763-3,“Information technology — Implementation and operation of customer
premises cabling.+ Part 3: Testing of optical fibre cabling

ISO/IEC 18010, Information technology — Pathways and spaces for customer premises
cabling

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

bylkhead
a |wall or barrier which maintains the ingress and climatic environmental classifications
agplicable on either side

3.1.5
channel
end-to-end transmission path connecting any two pieces of application-spegcific equipment

NQTE 1 Equipment and apparatus attachment cords are included in the channel but.not the connecting hardware
intp the application-specific equipment.

NQTE 2 This channel definition covers passive elements only. Active elements, such as transmitters or receivdrs,
arg not part of any channel in this standard.

3.1.6
floor cable
ble connecting the floor distributor to the intermediate distributor

3.1.7

flgor distributor
distributor used to make connections betweegn the floor cable, other cabling subsystems apd
adtive equipment

3.1.8
funpctional performance
leyel of transmission performance able to support intended Class of applications

3.1.9
infermediate cable
cable connecting therintermediate distributor to the TO

.10

infermediate _distributor
the distributor used to make connections between the intermediate cable, other cablipg
sUbsystems’and active equipment

3.111
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
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3.1.13

operating temperature

stabilised temperature of the cabling combining ambient temperature with any increase due to
the application being supported

3.1.14

telecommunications

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

NQTE IS aetimitaon applies 10 s mternational standdrd 11 adadition to the delimniton given m 1oVU/MTew TToU T,
3.1.15
telecommunications outlet (TO)

a
in

Fd
th

A(
ElL
F
ID

NI
TG
T(

.2 Abbreviations

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

r the purposes of this International Standard the following abbreviations apply in addition|to

pse of ISO/IEC 11801.

D automation outlet

TCTL equal level transverse conversion transfer loss

D floor distributor
intermediate distributor

CE mechanical, ingress, climatic and chemicaly)electromagnetic
network interface

DL transverse conversion loss

D telecommunications outlet

Conformance
r a cabling system to conform‘to this International Standard:

the structure and configuration shall conform to the requirements of clause 5;

the interfaces to the ‘cabling at the telecommunications outlet (TO) shall conform to the
requirements of clause 9 with respect to mating interfaces and performance whgn
subjected to envifoanmental conditions, local to the interfaces (see note 1), as defined py
the applicable.environment of clause 6;

connecting<hardware at other places in the cabling structure shall conform to the
requirements of clause 9 when subjected to environmental conditions, local to the
connecting hardware (see note 1), as defined by the applicable environmental Class(gs)
of clause 6;

ehannels (see note 2) shall conform to the requirements of the applicable transmissipn

performance Class of clause b when subjected 1o environmental conditions, local 10 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.

E)

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

trgatment ol measured results that fall 1o meet the requirements of this clause, or e With
the relevant measurement accuracy, shall be clearly documented within a quality plan
dgscribed in ISO/IEC 14763-2.

NQTE 1 The applicable environment of clause 6, local to the cabling or cabling component(s);~is/that of
exjernal environment or that modified environment created by use of mitigating installation techniques.

NQTE 2 The word “channel” refers to the passive cabling between the interfaces described )in clauses 5 and
anfl is used specifically in this context throughout this International Standard. The meaning of“the word “chann
as|used in other standards is not applicable.

NQTE 3 The use of components suitable for use when subject to certain environmental conditions does
aujomatically assure that the resulting channel meets the applicable transmissiop-performance Class of clausg
whien subjected to those environment conditions.

Ingtallation and administration of cabling in accordance with/this standard should be carri
odt in accordance with the ISO/IEC 14763 series of standards:

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

Specifications marked "ffs" (for further_study) are preliminary and are not required 1
cagnformance to this International Standard.

5| Structure

5.1 General

This clause identifies( the functional elements of generic cabling for industrial premisg
dgscribes how they.are connected together to form subsystems and identifies the interfac
at|which applicatiob-specific components are connected. Applications listed in Annex E 4
supported by connecting active equipment at the TOs and the distributors.

In[generalall functional elements, subsystems and interfaces from the campus distributor
the floordistributor as described in ISO/IEC 11801 are applicable.

in
as

st

on

or

5.2—Funetional-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.

Automation
1 island

System
(containing multiple
pieces of apparatus)

1 Automation
1 island

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

5.3 Cabling subsystem

5.8.1 General structure

s
c
to|the generic cabling but this cabling is application-specific and therefore not specified
thls International Standard. The composition of the subsystems is described in 5.3.2, 5.3
5.B.4"and 5.3.5. The cabling subsystems are connected together to create a generic cabli
stfucture as shown in Figure 3.

GJneric cabling~Schemes for industrial premises contain up to four types of cabli

bsystems: campus backbone, building backbone, floor and intermediate. In additig
bling is ne€essary to connect telecommunication, process control and monitoring equipme

ng
n,
nt
by
3,
ng

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
support cabling in accordance with ISO/IEC 11801.

to
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CD TO

---=

N Campus 4 Building g Floor g Intermediate D '|
backbone backbone cabling cabling
cabling cabling subsystem subsystem Apparatus
subsystem subsystem attach.ment
cabling

H—P—bh—Ch—0—

»
P

Generic cabling system

Figure 3 — Structure of generic cabling for industrial environment

The number and type of subsystems that are included in a generic cabling) implementati
dgpends upon the size and structure of the campus, building and the strategy of the user.

Connections between cabling subsystems are either active, requiring application-specif

equipment or passive. Connection to application-specific equipment adopts either

in

erconnect or a cross-connect approach (see ISO/IEC 11801). Rassive connections betwe

on

c

en

cabling subsystems shall be achieved using cross-connections’ generally by way of either

pP3

E
th

IS

IS

5.

tch cords or jumpers.

s clause are described in Annex C and Annex D as follows:

« Annex C describes reference implementations, using the components clauses 8,
and 10, which deliver transmission;performance in accordance with the Classes
clause 6.

« Annex D describes reference jimplementations, using the components clauses 8,

standart.

.B.2 Campus backbone cabling subsystem

O/IEC 11801 specifies requirements for campus backbone cabling subsystems.

.B.3 Building backbone cabling subsystem

O/IEC14801 specifies requirements for building backbone cabling subsystems.

B (4 Floor cabling subsystem

amples of more complex equipment connection systems that are not in accordance wjth

9

and 10, that are capable(ofdelivering transmission performance in accordance wjth
the Classes of clause 6 but are not able to be supported in a normative manner by this

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

ca

bling subsystem because they are application-specific.
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e 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

Th
su

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

the intermediate cables,

the mechanical termination of the intermediate cables including the connections at the TO
and the 1D together with associated patch cords and/or jumpers at the ID

Al
ar

Cq
ag
ag

In

IS

5.

e not considered part of the cabling subsystem because they are application-specific.

.p.6 Centralized cabling architecture

the TO.

hough equipment cords and apparatus attachment cords are included in a channel, they

nnections between an intermediate and floor cabling subsystem are either active, requiripg
plication-specific equipment or passive using either a cross-connect or interconngct
proach as defined in ISO/IEC 11801.

ermediate cables shall be continuous from the ID to the TO(s),

O/IEC 11801 specifies requirements for centralized cabling architectures.

B.7 Design objectives

G¢neric cabling for industrial premises shall be designed in accordance with the objectives

gi

claguse 6.

en in ISO/IEC 11801 and shall operateswithin the environmental conditions defined |in
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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

Building backbone
cabling subsystem

Floor
cabling subsystem

Intermediate
cabling subsystem

/MM —»

_______ optional cables

Figure 4 — Hierarchical structure of geheric cabling for industrial premises

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.

F)s and |IDs are typically located in industrial enclosures, equipment .rfoons,
telecommunication rooms or adjacent to, on or within, apparatus. Other distributors gre
typically located in equipment rooms or telecommunications rooms as _detailed |in
ISO/IEC 11801.
Cables are routed using pathways. A variety of cable management systems“can be used|to
support the cables within the pathways including ducts, conduits and trays- Requirements for
the pathways and the cable management systems within them are previded in ISO/IEC 180{10
and IEC 61918.
TO®s are normally located on the fixed building structure. If necessary, the TO can be placgd
within or on an apparatus.
ID TO TO
Buildi FD/BD I X I . . .
uilding D | |
entrance 1 I E
facility D, X |
1 IID
1 X1
Campus
backbone
cable
ID/FD
— X
CD/BD D o °
—IXHX p
| 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 El El

TI Test interface El Equipment interface

= connection
Figure 7 — Test'and equipment interfaces
5.6.2 Channels and permanent)links

The transmission performang¢e\of generic cabling between specific test interfaces is detail
in|clause 6 for channels and_Annex A for permanent links.

4%
o

The channel is the transmission path between active equipment interfaces. A typical channel

would consist of ca.\Cable in the intermediate cabling subsystem together with apparat
atfachment and<quipment cords. For longer reach services the channel would be formed
the connection’~of two or more subsystems (as well as with apparatus attachment a
edquipment cords). It is important that the generic cabling channel is designed to meet t

us
by
nd
he

repuired.Class of performance for the applications that are to be supported. The channel

eXcludesthe mated connection at the active equipment.

5.6-3— Extermal metwork imterface
See ISO/IEC 11801.

5.7 Dimensioning and configuring

5.7.1 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

cards are minimised and administration should ensure that the design lengths are maintain
ddring operation. Distributors should be located in such a way that the resulting cable lengt

ar

consistent with the channel performance requirements of clause 6

Where the components of clauses 8, 9 and 10 are used the distributors shall’be located
agcordance with the reference implementations of clause 7. Where othercecomponents 3

u
dd
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cg
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ch
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P34

pd
ch

gs

ed, distributors shall be located so that the desired performance Class” of clause 6
livered.

e functions of multiple distributors may be combined.

7.3 Cables

CIbIe types used in the reference implementations ofdclause 7 are given in clause

rdware for connecting cables shall only providesdirect onward attachment for ea
nductor and shall not provide any contact between”more than one incoming or outgoi
nductor (e.g. bridge taps shall not be used).

7.4 Apparatus attachment and equipment cords

e apparatus attachment cord connects)the TO to the network interface. Equipment cor|
nnect active equipment to the geneétic cabling at distributors. Both are non-permanent a
plication-specific. Assumptions shave been made concerning the length and t
nsmission performance of these-cords; the assumptions are identified when relevant.

e performance contribution “of these cords shall be taken into account in the design of t
annel. Clause 7 provides guidance on cord lengths for reference implementations
neric cabling.

;.5 Patch cords and jumpers

tch cords 'and jumpers are used within cross-connect implementations at distributors. T
rformangce) contribution of these cords shall be taken into account in the design of t
annel. Clause 7 provides guidance on cord/jumper lengths for reference implementations
nefric ‘cabling.

ed
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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;

E)

- 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( -4

re
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corded (see ISO/IEC 14763-1 for details of recommended administration schemes).)P
hssignment by means of inserts is allowed.

¥.7 Telecommunications rooms and equipment rooms

e ISO/IEC 11801.

;.8 Industrial enclosures

justrial enclosures shall provide all the facilities (space, power; etc.), in accordance w
tional and local regulations, for industrial control equipment, ID and power distributi
uipment. IDs will typically be located within industrial enelosures to provide connectivity
uipment within and adjacent to the industrial enclosure{JThe equipment within the industr
closure will conform to the appropriate environmental ‘classes outlined in clause 6. T
justrial enclosures may or may not provide incremental environmental protection for th
ntents.

7.9 Building entrance facilities

e ISO/IEC 11801.

Channel performance

A General

is clause specifies the“minimum channel performance of generic cabling for industr
bmises. The channel performance is specified as a combination of environmen
rformance and transmission performance.

e environmeftal performance of the cabling is specified in terms of Classes as specified
D

TH

e transmission performance of the cabling is specified for individual channels for balanc

Rir

th
bn
to
al
he
bir

al
tal

n

[
o

cgbleyand 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

Aq
ddg

within the environments to which the channel is subjected.
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o
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Channels are implemented using either

[ ]

[ ]

[ ]

[ ]

[ ]
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plication support depends on channel transmission performance only, which in(tuy
pends on cable length, the number of connections and the performance of the componer

e required transmission performance Class shall be met for all environmental\performan
asses specified for the channel.

ansmission performance shall be assured by the selection of cabling.eomponents suitah
 the environmental Class(es) or by the use of pathway systems.and installation practic
bt provide the required protection to the installed cabling.

intermediate cabling only,

floor cabling only,

building backbone cabling only,

campus backbone cabling only,

combinations of the above.

gure 9 shows an example of a NI connected to a host using two channels; an optical fib

annel and a balanced cabling channel. The optical fibre and balanced cabling channels 3
nnected together using an opticakfibre to balanced cable converter. There are four chanr

erfaces; one at each end of.the balanced cabling channel, and one at each end of t
tical fibre cabling channel.
FD
c @—U-@ c]l [c c NI
TO :
- 1
iC. iClol >
i Optical fibre channel i i Balanced cabling
-1 -1 - channel
EQP
BD

rn
ts

= 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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6.2 Environmental performance
6.2.1 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 differgnt
environments. For example, one end of a channel may be in an office area and the othér'epd
of| the channel may be subjected to a more severe environment. The description..of the
channel environment has to be divided up accordingly.

Fyrthermore, the applicable environment is that local to the cabling compenents within the
chlannel. The local environment may, where relevant, be created by installation techniques
agplied to the channel in order to mitigate more extreme environments/than exist within the
premises.

NQTE With regard to temperature the local environment is considered to be‘the’ operating temperature of the
capling.

6.R.2 Environmental classification

This International Standard classifies the environment\for generic cabling within industrjal
premises as defined in Table 1.

Cegrtain environments (e.g. nuclear, chemical, fire; explosive, damage risk from animals, splt
m|st) demand for additional requirements beyond those of this clause. Further details pn
specific environments are shown in Annex F,

Table 1°+~-Channel environments

1 2 3

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

The definitionfof a given classification includes the definition of lower classifications ile.
channels designed to operate under environmental conditions defined by M, shall continue
ogerate uhder environmental conditions defined by M.

—
(o]

Channel environments may be classmed by using any comb|nat|on of the MICE scheme for

such a way as to allow the selectlon of sultable components

For the purposes of this standard
e M,l4C E, describes a typical environment such as that assumed within ISO/IEC 11801,
e Myl,C,E, describes a worst case light industrial environment,

e M;l;C3E; 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
Vibhration
Displacement amplitude
(2 Hz to 9 Hz) 1,5 mm 7,0 mm 15,0.mm
Acceleration amplitude 2 2 2
(9 Hz to 500 Hz) 5 ms 20 ms 50 ms
Tepsile force See b) See b) See b)
crish 45N 1100 N 2200 N
over 25 mm (linear) min. over 150 mm (linear) min>~| over 150 mm (lingar) min.
Impact 1J 10J 30J
Bending, flexing and torsion See b) See b) See b)
Ingress 14 p) I3
Pafticulate ingress (< max.) 12,5 mm 50 um 50 ym
Intermittent liqpid jet
Intermittent liquid jet <£12,5 I/mip
imhersion None <12,5 I/min 26,3 mm jet
26,3 mm jet >2.5 m distajpce
>2.5 m distance and immersjon
(1 m for <30[{min)
Climatic and chemical Cq Cy C3

Anpbient temperature

-10 °Cxo.#60 °C

-25°Cto +70 °C

-40 °C to +7p °C

Rdte of change of temperature

0,4 *C per min

1,0 °C per min

3,0 °C per rin

Humidity

5 % to 85 %
(non-condensing)

5% to 95 %
(condensing)

5 % to 95 b
(condensinfg)

Sojar radiation

700 Wm—2

1120 Wm~2

1120 Wm|2

L

duid pollution (see c))

Contaminants

Concentration x 10-6

Concentration x 106

Concentration k 106

Sodium chloride (salt/sea water) 0 <0,3 <0,3
Oil (dry-dit.concentration)

0 <0,005 <0,5
(for oil types see b))

; 4 -
Sodium stearate (soap) None >5x 10 agueous non >5 x 104 aqueoup gelling
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/<03 <0 6/30
Hydrogen fluoride <0,001/<0,005 <0,01/<0,05 <0,1/<4.4
Ammonia <1/<5 <10/<50 <50/<25(
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, Ej
Elgctrostatic discharge — Contact 4 kV 4 kV 4 kV
(0,667 uC)
Elgctrostatic discharge — Air 8 kV 8 kV. 8 kV

(0,f132 uC)

Radiated RF — AM

3 V/m at (80 to

3 V/m at (80 to

10 V/m at (8D to

1 000) MHz 17000) MHz 1 000) MHz
3 V/m at (1 400 to 3\WV/m at (1 400 to 3 V/m at (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 at (2 090 to
2 700) MHz 2 700) MHz 2 700) MHz
Caonducted RF 3V at 150 kHz to 80:!MHz | 3 V at 150 kHz to 80 MHz 10 V at 150 kHz to
80 MHz
EHT/B (comms) 500~V 1000V 1000V
Surge (transient ground potential 500 V 1000 V 1000V
difference) — Signal, line to earth
M4gnetic Field (50/60 Hz) 1 Am-1 3 Am-1 30 Am-1
M4ggnetic Field ffs ffs ffs

(6Q Hz to 20 000 Hz)

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

b)| This aspect of enviroamental classification is installation-specific and should be considered in associafion with

IEC 61918 and therappropriate component specification.

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

6.3 Transmission performance

6.1 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
s%pport Class A applications. Similarly, Class B, C, D, E and F channels provide tre

transmission performance to support Class B, C, D, E and F applications, respectively.
Channels of a given Class will support all applications of a lower Class. Class A isregarded
ag the lowest Class.

The floor and intermediate cabling shall be designed to provide a minimum of Class|D
chlannel performance as specified in ISO/IEC 11801. The implementation of channels of| a
loyer Class, incorporating intermediate cabling, is discussed in Annex C{and Annex D.

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

6.8.2.2 Additional requirements
6.8.2.2.1 Transverse conversion loss (TCL)

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

The TCL parameter is applicable to all Classes.

The TCL of each pair of a channelsconstructed of unscreened cabling components that|is
infended to be subjected to an environmental classification E, shall meet the limits computgd,
toJone decimal place, using the. formulae of Table 3. The limits shown in Table 4 are derived
fram the formulae at key frequencies only.

NQTE Eq requirements in/Table 3 and Table 4 are taken from future ISO/IEC 11801, Ed.2, Amendment 1 (gee
bigliography).

The TCL of eachy-pair of a channel constructed of screened cabling components that
subjected to afvenvironmental classification Ey is not specified (ffs).

S

The TCLsrequirements shall be met at both ends of the cabling and shall be achieved by the
agpropriate choice of cables and connecting hardware. Installation mitigation may be needpd
wrllen components from a lower performance Category are used in a higher performange
system.
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Table 3 — Formulae for TCL limits for an unscreened cabling channel

Environmental classification
Frequency Eq E, Ej
Class MHz
Minimum TCL
dB
A 0,1 30 30 30
f=01 45 45 45
B ~
=4 26 26 26
o] 1<7<16 30-5xlg f 30-5xlg f 30-5xlg f
1<f<30 53-15x1g f, 40 max 63 -15x1g f, 40 max 73 - 15x Ig f ,-40 Imax
D
30 <f< 100 60,4 - 20 x 1g f 70,4 - 20 x 1g f 80,4 20 1g f
1<f<30 53-15xl1g f 63 -15x1g f, 40 max 73 - 15xlg /', 40 max
E
30 < /<250 60,4 —20 x lg f 70,4 =20 x Ig f 80,4 — 20 x Ig f
1<f<30 53-15x1g f 63 -15x1g £, 40 max 73 -15x1g £, 40 max
F
30 << 600 60,4 — 20 x lg f 70,4 — 20 x Ig % 80,4 - 20 x lg f
NOTE Values above 100 MHz are for information only.

able 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
Ej 45,0 20,0 N/A N/A N/A N/A
Class B Eo 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
Eq N/A 40,0 34,9 20,4 N/A N/A
Class D Es N/A 400 400 304 NZA 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
infended to be subjected to an environmental classification E, shall meet the limits computgd,
tolone decimal place, using the formulae of Table 5. The limits shown in Table 6 are dexived
frgm the formulae at key frequencies only.

NQTE E¢ requirements in Table 5 and Table 6 are taken from ISO/IEC 11801, Ed.2, Amendment 1 (gee
bigliography).

The TCL of each pair of a channel constructed of screened cabling, components that
subjected to an environmental classification Ey is not specified (ffs).

S

The ELTCTL requirements shall be met at both ends of the cabling-and shall be achieved py
the appropriate choice of cables and connecting hardware. lastallation mitigation may pe
ndeded when components from a lower performance Category are used in a higher
pgrformance system.

Table 5 — Formula for ELTCTL limits for an unscreened cabling channel

Class Frequency Environmental classification
MHz

Eq E3 E3

Minimum ELTCTL (dB)

D, EandF | 1</<30 30-20xlg(f . 40-20x1g f 50-20x1g £, 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
Ej 40,0 25,9 20,5

E4 30.0 59 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.

E)

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, shall 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

bid

Th
CcgQ

Th
ag
m

pq

Tlography).

e coupling attenuation of each pair of a channel constructed of unscreened (cabli
mponents that is subjected to an environmental classification Ey is not specified (ffs)-

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

hieved by the appropriate choice of cables and connecting hardware. Installation mitigati
by be needed when components from a lower performance Categoryare used in a high
rformance system.

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

Environmental classification

Class | Freduency Eq E, Es

MHz

Minimum coupling attenuation (dB)

D 30 < /<100 40 50 60

E 30 < /< 250 80 -20x1g f, 40 max. 90 - 20x lg £ , 50 max. 100 - 20 x Ig /', 60 max.

F 30 < /<600 80 -20x1g /', 40 max! 90 - 20 x 1g ', 50 max. 100 — 20 x lg /', 60 max.

=

OTE Coupling attenuation applies to maximum:frequency specified for the Class, and beyond that to 1 GHz
r general EMC information.

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

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
Ej 60,0 60,0 N/A N/A

= 4656 4650 3256 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 measurements 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/IEC 11801 Ed.2 (2002), as given in the following list:

e | Class OF-300 channels support applications listed in Annex E using all-silica optical figre
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 figre
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.dll-silica optical figre
cables in accordance with 8.4.1 to a minimum of 2 000 m.

Infaddition, this International Standard specifies the following Classées for optical fibre cablipg
channels:

e | Class OF-25 channels support applications listed in_Annex E using plastic optical fijre
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 optical figre
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 plastic clpd
silica optical fibre cables in accordance with  8.4.2 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 plastic clpd
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 fib
cable in accordance with-8:4.1 to a minimum of 5 000 m;

—

e

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

The requirementstfor the wavelength multiplexing and de-multiplexing components will pe

found in the application standards. There are no special requirements for generic cabling
cancerning wavelength multiplexing.

6.8.3.2 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

Constructed from optical Maximum channel attenuation
Class !
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) -
- +6-(see +6{see —
OF-100 OP1, OP2, OH1 (see Note 1) 23,0 Note 2)° Note 2)
OF-200 OP2, OH1(see Note 1) 23,0 11,0 11,0 -
OF 300 OM1, OM2, OM3, 0S1, OS2 See ISO/IEC 11801
OF 500 OM1, OM2, OM3, 0S1, OS2 See ISO/IEC 11801
OF 2000 OM1, OM2, OM3, 0S1, OS2 See ISO/IEC 11801
4,0 (see
OF 5000 0S1, 082 - - Noté.3) 4,0
6,0-(see
OF 10000 | OS1, OS2 - - Note 3) 6,0
NOTE 1 The modal conditions under which the measurement is madelare ffs.
NOTE 2 Not applicable for channels implemented using OP1 ofClause 8.
NOTE 3 For singlemode channels the nominal wavelength is 14310 nm.

6.8.3.3 Assumptions regarding total connecting hardware attenuation within
channels

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

The values in Table 9 are based on_a tetal allocation of 3,0 dB for connections. Additional
cannectors and splices may be used if,the optical power budget of the application allows.

6.8.3.3.2 OF-300, OF-500 and OF=2000
S¢e ISO/IEC 11801.

6.8.3.3.3 OF-5000-and OF-10000

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

6.8.3.4 Propagation delay

Fqrcsome applications, knowledge of the delay of fibre channels is important to ensyre

comphanee amathand  ta A A AAalan, rac e ante AFf Aol nabiaarelle Aot AFf m..ll-ivle
LR ~ARE= R AVA NN A AR TR B A O TGO T Ty TCqUTm eI eT It U COUTTTPTC XA TTCTW OT IS COTTSTOS T I~ O 1T TOTt o

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

Sge the requirements of 7.2.1 of ISO/IEC 11801. Where the temperature range exceeds. the
vdlues defined in ISO/IEC 11801 the manufacturer’s information shall be consulted regarding
repuired reductions in cable length.

7.2.2 Intermediate cabling

7.2.2 of ISO/IEC 11801 Ed.2 (2002) specifies reference implementations, for horizontal
cabling. These reference implementations are applicable to intermediaté cabling subject [to
the following:

¢ [ 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
this International Standard.

7.2.3 Backbone cabling

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

7.8 Optical fibre cabling
7.83.1 General

Optical fibre channels shall be comprised of components that comply with clauses 8, 9 apd
10. These clauses specify physical construction (core/cladding diameter and numerigal
apgerture) and transmission performance. Within the reference implementations of this clauge,
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 subsystem
the cabling shall be marked to allow each cabling type to be clearly identified.

7.8.2 Component choice

The selectioh of optical fibre components will be determined by the channel lengths requirgd
and thevapplications to be supported. Refer to Annex E for guidance.

7.3-3—Maximumchanmettengtis

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).
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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 _ _ _ _
OP1 OF-25, OF-50, connection ’
OF-100
Splice - - - -
QE.25 QE.50 Mated . 15,0 37,5 37,5 — —
qre OF-100, OF-200
Splice - - - - ~
Mated - 150,0 | 150,0 - -
QH1 OF-100, OF-200 connection
Splice - - - - -
Mated
QM1/0OM2/0OM | OF-300, OF-500, connection - 214,0 | 500,0 - -
3 OF-2000
Splice - 90,0 | 2000 - -
Mated
dsi OF-300, OF-500, connection - - - | 7500 | 7500
OF-2000
Splice - - - 300,0 300,0
OF-300, OF-500, Mated - - - 1875,0 | 1875,
as2 OF-2000, OF-5000, connection
OF-10000 Splice » - - 750,0 750,0

8| Cable requirements

8.1 Introduction

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

8.2 Operating environment

Fqr each M, |, C or E grodp)'the classification of a given environment is determined by the
most demanding parameter within the M, |, C or E group. However, the selection |of
cdmponents shall be based on the specific demands of each of the parameters within the M| I,
C lor E group, which\miay be less demanding than the overall classification of the group.

In[ general, conformance to the limits and test methods specified by, and product
specificationsreferenced in this clause for individual transmission parameters cannot pe
cansidered\io provide assurance of performance when simultaneously subjected to the full
raphge of,environmental conditions of a given environmental classification.

It ks occllmnd H'\oi' if a r\honnnl is r\nncfrllr\i’orl nnhrol\l of r\r\mr\r\nnnl‘e mnnhng roqlnrnmar ts
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.

Table 11 — Environmental performance specifications for balanced cables
(in addition to IEC 61156-5-1 and IEC 61156-6-1)

Mechanical M M, M3 Reference
Bending As required As required As required IEC 62012-1
Flexing (flexible As required As required As required IEC 62012-1
cables)

Torsion (flexible As required As required As required IEC 62012-1
cables)

Climatic and chemical Cq Cy C3

Solar radiation na ffs ffs

Oil resistance As required As required As required IEC 62012-1

a) Cables shall maintain mechanical and electrical performance during exposure to the relevanf
environmental conditions described in Table 2

b) Although not contained in Table 2 “weld splatter” may"also be considered during the development of g
detail specification.

S.E Optical fibre cables
1 All-silica optical fibre cables

Multimode optical fibre cables_shall meet the requirements of OM1, OM2 and OM3 cahle
referenced in ISO/IEC 11801, as appropriate, in conjunction with a completed detail
specification based upon those within IEC 60794-2 or IEC 60794-3, as appropriate.

Sipnglemode optical. ‘fibre cables shall meet the requirements of OS1 cables specified |in
ISO/IEC 11801 or@S2 cables specified in Table 12, as appropriate, in conjunction with| a
cdmpleted detail specification based upon those within IEC 60794-2 or IEC 60794-3, ps
agpropriate.

IEC 60794-3 shall be used to specify cable performance requirements under the
erjvitonmental 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.

D}tail specifications based upon the blank detail specifications of IEC 60794-2 |or
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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.

bh) The attenuation shall he measured in accaordance with IEC 60793-1-40

c) The cut-off wavelength of singlemode optical fibre cables shall be less than
1 260 nm when measured in accordance with [EC 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 Reference
Bending As required As required As required IEC 60794-1-2
Flexing As required As required As required IEC 60794-1-2
Torsion As required As required As fequired IEC 60794-1-2
Solar radiation na ffs ffs ffs
Climatic and chemical Cq Cy Cs
Solar radiation na ffs ffs
Oil resistance As required As required As required IEC 60794-1-2

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

b) Any optical fibre cables containing metallic elements shall be subjected to the voltage proof test applied to
balanced cables.

c) Although not contained in Table 2 “wgld"splatter” may also be considered during the development of &
detail specification.

8.4.2 Plastic optical fibre cables

OP1 optical fibre shalll have an outer cladding diameter of nominal 1 000 um claddipg
diameter in accordanee with A4d IEC 60793-2-40. Each optical fibre in the cable shall mget
the performance~rfequirements of Table 14. Both attenuation and modal bandwidth shall pe
measured in accordance with IEC 60793-1-40 and IEC 60793-1-41, respectively.

OP2 optical fibre shall be multimode, plastic optical fibre with nominal 490 ym claddipg
diametér~in accordance with A4f fibre of IEC 60793-2-40. Each optical fibre in the cable shall
meet the performance requirements of Table 14. Both attenuation and modal bandwidth shgll

meéasured in accordan 4 a
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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.

Plpstic optical fibre cables shall meet the requirements of OP1 or OP2 cabhles specified
Tgble 14 as appropriate when subject to the applicable environmental classification
T4gble 2.

8.4.3 Plastic clad silica optical fibre cables

The optical fibre shall be multimode optical fibre with nominal 200/230 um core/claddi

in
of

ng

diameter complying with A3c fibre of IEC 60793-2-30. Edch "optical fibre in the cable shgall

meet the performance requirements of the Category OH4 in Table 14. Both attenuation a

medal bandwidth shall be measured in accordance with\N'EC 60793-1-40 and IEC 60793-1-4

reppectively.

Plastic clad silica optical fibre cables shall meet the requirements of OH1 cables specified
Tgble 14 when subject to the applicable envirenmental classification of Table 2.

8.4.4 Propagation delay

A [conservative conversion value/for unit propagation delay of 5,00 ns/m (0,667 c¢) may
uged. This value can be used to-calculate channel delay without verification (see clause 7).

9| Connecting hardware requirements

9.1 Introduction

This clause provides guidelines and requirements for connecting hardware used with gene

nd

—_

n

ric

cabling. For ‘the purposes of this clause, connecting hardware (sometimes referred to as| a
cannection)_is considered to consist of a device or a combination of devices used to conngct
cables Or. cable elements. For the purpose of this clause, a connector is a compongnt

ngrmally attached to a cable or mounted on an enclosure (excluding an adapter) for joini

ng

sgparable parts of a cabling system. Unless otherwise specified, this International Standdrd

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 inclu

de

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 (includi
connections to application-specific equipment).

This clause uses connecting hardware as specified in clause 8 of ISO/IEC 11801, w
additional requirements as described in the following subclauses.

ng

ith
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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
backbone cabling and equipment (if provided),

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

¢)| in a floor distributor providing the cross-connections between the building\backbone anpd
the floor cabling and permitting connections to equipment (if provided),

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

e)| at/for/in bulkheads,
f)| at the TO,
g)| in the building entrance facility.

Connecting hardware shall be compatible with the environment at its intended location ps
dgfined by the classification of 6.2.

9.2.2 Design
Infaddition to its primary purpose, connectingthardware should be designed to provide

a)l a means to identify cabling for cinstallation and administration as described [in
ISO/IEC 14763-1,

b)| a means to permit orderly cablexmranagement,

c)| a means of access to monitor or test cabling and equipment,

d)| protection against physjeal’damage and ingress of contaminants,

e)| a termination density Jthat is space efficient, but that also provides ease of cable

management and_ongoing administration of the cabling system,
f)| a means to aceommodate screening and bonding requirements, when applicable.

When connections of the same mechanical type as the TO are used at the campus distributor,
bdilding distributor, floor distributor or intermediate distributor, they shall meet the
transmission’ requirements as those specified for the TO, and they shall meet the
environmental requirements as specified at that location.

|t hall bha nocoilhla 4 neratacnt Ao antina hordvaiara 1n A noan mntad ctotn ta mmant tha nl-nl-'\d
oo ot PO SSTIoTC—t O pPTrotC ot Cormm e ot g—arawar oo o rrotco— ottt c—to— et e—otTate

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
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r each M, I, C or E group, the classification of a given environment is determined byt
pst demanding parameter within the M, I, C or E group. However, the selection
mponents shall be based on the specific demands of each of the parameters within.the M
or E group, which may be less demanding than the overall classification of the,group.

general, conformance to the limits and test methods specified~by, and prody
ecifications referenced in, this clause for individual transmission parameters cannot
nsidered to provide assurance of performance when simultaneously-subjected to the f
hge of environmental conditions of a given environmental classification.

is assumed that if a channel is constructed entirely of components meeting requiremer
sed on a Myl,C,E, classification according to the reference~implementations of clause 7 th
b required channel transmission performance is achievedvin a M,I,C,E; environment bas
on a statistical approach of performance modelling.

e maintenance of functional performance undef’specific combinations of environmen
nditions within a given environmental classification of Table 2 should be indicated by t
pplier. Agreement shall be reached between customer and supplier that the prody
bintains transmission performance when subjected to specific combinations
vironmental conditions.

9.4.

Th
CcgQ

9.4.2 Performance marking
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Q.E Connecting hardware for balanced cabling
1

General requirements

e following requirements”apply to all connecting hardware used to provide electrig
nnections with balaneedcables that comply with the requirements of clause 8.

nnecting hardware intended for use with balanced cabling should be marked to designg
nsmission,performance at the discretion of the manufacturer. The markings, if any, shall
ible during installation.

9.4:3 Operating environment
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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.
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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
o cale torsion | Seed) see ) see ) Crest 176
ook como resiance | geqy see) seev |

Ingress I4 I3 I3
Particulate IP 2X IP 6X IP 6X IEC 60529
Liquid / Immersion IP X0 IP X5 IP X5 and X7, IEC 60529
Climatic and chemical Cq Co C3
IAmbient temperature See a) See a) See.a) Iﬁgg%%gg_zf_fgd
Z?Tﬂ’r')de;ﬁipge of See a) See a) See a) IEC 60512-11-4
Solar 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) Seea) See a) IEC 60512-19-3
flowing mixed gas See a) See a) See a) IEC 60512-11-7
Electromagnetic Eq E, Ej
IEC 60512-23-3,
Shielding effectiveness See a) See a) See a) and IEC 60512-4-2
for partial discharge
RF Seea) See a) See a) IEC 60512-23-3
oltage proof See a) See a) See a) IEC 60512-4-1
a) Connecting hardwaré shall maintain mechanical and electrical performance during exposure to the
relevant environmgntal conditions described in Table 2.
b) Connecting hardware shall maintain mechanical and electrical performance during exposure to the
relevant enyirenmental conditions.
c) Although \not contained in Table 2 “weld splatter” may also be considered during the development of &
detail.specification.
9.11.4 Mechanical and electrical characteristics of balanced connecting hardware

9.4.4.1 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,
different performance categories and cables with different nominal impedance) (specjal
precautions 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)

9.4.4.3 Mechanical characteristics of balanced connecting hardware using 2 pairs at
the TO

Where a smaller hoeusing is required and where the provision of only two balanced pairs|is
adceptable, connecting hardware meeting the mechanical and physical requirements |of
IEC 61076-2-10NType D with 4 poles may also be used as an alternative to that specified|in
94.4.2.

Pip and-pair grouping assignments shall be as shown in Figure 11.

W an _two - nhyvucicallyy cimilar ocohlina Linlee ara 1o
e —tWwO—pHy Steatty—SHHcH S g— T HcS—a

ad in tha cama inctallatinn (fAr example
HSee—H—e—Sate—hStaratoh— 1ot ¥ ,

exarmp
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
(front view of connector)

9.5 Connecting hardware for optical fibres
9.5.1 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
Tgble 16 for the relevant environmental classifications of Table 2.

Table 16 — Environmental performance specifications
for optical fibre cabling connecting.hardware

Mechanical M4 M, M3 Reference
New requirements

pump See a) See a) See a) under consideration
IShock See a) See a) See a) IEC 61300-2-9

ibration sinusoidal See a) See a) See a) IEC 61300-2-1
Tensile strength, Free 25 N (ffs) 300 N (ffs) 500 N (ffs) IEC 61300-2-4
connector to cable
Cable clamp resistance See b) See b) See b) IEC 61300-2-5
to cable torsion
tcab'e clamp resistance See'b) See b) See b) IEC 61300-2-44

o rotation

Ingress Iy P) I3

Particulate IP 2X IP 6X IP 6X Under consideration
Liquid / Immersion IP X0 IP X5 IP X5 and X7 Under consideration
Climatic and chemical Cq C, Cs3
Ambient teMmperature See a) See a) See a) IEC 61300-2-18
Rapidchange of See a) See a) See a) IEC 61300-2-22
temperature
ISolar 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
Flowmg mixed gas See a) See a) See a) New requn_’emen_ts
corrosion test under consideration

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
detail specification.
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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 connectors and adaptors should be coloured to distinguish between singlemode apd
multimode optical fibres.

Additional colours or labels may be required to distinguish between the optical fibre types.|In
addition, keying and the identification of fibre positions may be used to6,'ensure that corrgct
pdlarity is maintained for duplex links.

NQTE 1 These markings are in addition to, and do not replace, other markings, specified in ISO/IEC 14763-1,| or
thqse required by local codes or regulations.

NQTE 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 hardware at
the TO

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

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

Where connections provide dedicated support for applications specified in IEC 61918, the AO
inferfaces of IEC 61918-should be used.

9.5.3 Connegcting hardware for plastic optical fibres
9.5.3.1 General requirements

The following requirements together with the general requirements of this clause apply to @ll
cannecting hardware used to provide optical connections with plastic optical fibres that

comphrwith 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

IEIC 61754-20 (all standard interfaces).

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

9.5.4 Connecting hardware for plastic clad silica fibres
9.5.4.1 General requirements
The following requirements together with the general requirements-of this clause apply to @ll

cannecting hardware used to provide optical connections with plastic clad silica optical fibres
that comply with the requirements of clause 8.

9.5.4.2 Optical characteristics

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

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

addition, keying and the identificatior’ of fibre positions may be used to ensure that corrgct
pdlarity is maintained for duplex links.

NQTE These markings are in addition to, and do not replace, other markings specified in ISO/IEC 14763-1,| or
thgse required by local codes or‘regulations.

9.5.4.4 Mechanical characteristics of plastic clad silica 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
prptective housing shall meet the general requirements of this clause and the mechanical apd

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 hardware suitable for use when subject to(certd
environmental conditions does not automatically assure that the cord meets the_applicak

transmission performance of this clause when subjected to those environment conditions.

10.2 Operating environment

Faqr each M, I, C or E group, the classification of a given environment’is' determined by t
mopst demanding parameter within the M, I, C or E group. However, the selection
cdmponents shall be based on the specific demands of each of the(parameters within the M
C lor E group, which may be less demanding than the overall classification of the group.

In| general, conformance to the limits and test methods specified by, and prodd

specifications referenced in, this clause for individual ttansmission parameters cannot

cansidered to provide assurance of performance whenvsimultaneously subjected to the f

rahge of environmental conditions of a given environmental classification.

It s assumed that if a channel is constructed«entirely of components meeting requiremer

bgsed on a M4l,C4E; classification, according to the reference implementations of clause

then the required channel transmission performance is achieved in a M41,C,E; environmg

bgsed upon a statistical approach of performance modelling.

The maintenance of functional performance under specific combinations of environmen
canditions within a given environmental classification of Table 2 should be indicated by t

sUpplier. Agreement shall be\*reached between customer and supplier that the prody

maintains transmission ~‘performance when subjected to specific combinations
environmental conditions.

10.3 Balanced cords
10.3.1 Genetal

This subeclause specifies the minimum requirements for balanced cords used in t
infermegdiate, floor and backbone channels specified in clause 5.

Caords—shall be assembled ||cing flexible cables in accordance with 8 3 and connectors
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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 w
the intended use of the cord and shall be a logical extension to the cabling interface(s)
which it is to be connected.

ith
to

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 usi
IEC 61156-6-1 (see 8.3).

ng

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

erlvironmental classifications of Table 2.

10.3.2 Cable insertion loss

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

ThHe maximum insertion loss ratio of flexible cables in accordance-with 8.3, defined as th
ingertion loss (dB/100 m) compared to that of installation cables, is 1,5. However, cal
canstructions having insertion loss ratios below 1,5 are ‘supported by the referen
implementation rules of clause 7.

ThHe maintenance of channel performance requires that.flexible cables of the correct inserti
logs ratio shall be used as defined by the implementation rules.

10.3.3 Identification

Each cord shall be identified to indicate:

- | length;

- | the design attenuation ratio of thecable;

- | category of cable;

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

10.3.4 Operating environment

De¢tail specifications~based upon the blank detail specification IEC/PAS 61935-2-20 (s
bibliography) shalh*be used to specify cord performance requirements under t
erjvironmental classifications of Table 2. Table 17 shows the elements of Table 2 that are n
cgvered 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
o ratation
Bending and flexing Note 1 Note 1 Note 1
ffs

Ingress Iy P) I3
ffs
Climatic and chemical Cq Cy Cs
Oil resistance As required As required As required
ffs
Electromagnetic Eq E, Ej

ffs

NOTE 1 Cables shall maintain functional performance during gxposure to the relevant environmental
conditions described in Table 2

NOTE 2 Although not contained in Table 2 “weld splatter” may.also be considered during the development of
a detail specification

[p) See bibliography for this reference.

10.3.5 Electrical performance requirements for patch cords
10.3.5.1 Insertion loss

Ingertion loss measurements of .cords shall not exceed the insertion loss requirements of the
cannection at each end plus_the insertion loss requirement for the cable, scaled for length.
The insertion loss performance is achieved by design.

10.3.5.2 Return loss
Sg¢e ISO/IEC 11801

10.3.5.3 Near-end crosstalk loss (NEXT)

When measured in accordance with IEC 61935-2, cords shall meet the NEXT requirements|of
5.¥.5%ef IEC 61935-2.

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
specified 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.
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10.4.3 Performance requirements forpatch cords

10.4.3.1  Attenuation/insertion(loss

Attenuation/insertion loss measurements of cords shall not exceed the attenuation/inserti
logs requirements of thel_connection at each end plus the attenuation/insertion Io

re
ad

10

ptical fibre cables shall meet the requirements of
Category OM1, OM2, OM3 or OS1 as specified in ISO/IEC 11801,

0S2, OP1, OP2 or OH1 as specified in 8.4,
appropriate, in conjunction with the relevant completed detail specification (see 8.4).
nnecting hardware shall meet the mechanical and transmission perfefmance requiremer

9.5 in conjunction with the performance requirements detailed in (Table 16 for the releve
vironmental classifications of Table 2.

.4.2 Identification
ch cord shall be identified to indicate:
length;
the core diameter;
Category of cable;
port-map status where a direct port-port:rélationship does not exist (i.e. cross-over cords

nuirement for the cable,/scaled for length. The attenuation/insertion loss performance
hieved by design.

.4.4 Operating“environment

D

tail specifications based upon the performance specifications in the IEC 61753 series sh

bg used te specify cord performance requirements under the environmental classifications
Tgble 2:Fable 18 shows the elements of Table 2 that are not covered by these IEC 617
serieshand which have to be specified separately.
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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
pebe slmpresisiance | en Sec 2 oy
iafrlfaﬁf?p resistance See a) See a) See a)
Bending and flexing See a) See a) See a)
ffs

Ingress 14 I2 I3
ffs
Climatic and chemical Cq C, Cs
Oil resistance As required As required As required
ffs
Electromagnetic Eq E, E;

ffs

described in Table 2.

detail specification.

a) Cables shall maintain functional performance during exposure,

to\the relevant environmental conditions

b) Although not contained in Table 2 “weld splatter” may also\be considered during the development of a
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Annex A
(normative)

Permanent link performance limits

A.1 General

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

[aVaWilmial 4904

E)

in

FiJuIU A1, alld IC:GtGD tU AIIIICI\ II'\‘\ Uf :\JUIII_U 1 1TOVUT.
The cabling under test in Configurations A, B and C is termed the permanent link:

In[all configurations the test configuration reference plane of a link is withinAthe test cg
cable next to, and including, the test cord connection which mates to the termination point
the link under test.

Backbone cabling

Rloor cabling

Ihtermediate cabling Tester :

Rermanent link
= connection

Figure A.1 — Permanent link options

A2 Balanced cabling

Al2.1 General

The parameters{specified in this Annex apply to balanced permanent links with screened
urlscreened cable elements, with or without an overall screen, unless explicitly stat
otherwise. Fhe nominal impedance of balanced permanent links is 100 Q. This is achieved
suitable design and appropriate choice of cabling components (irrespective of their nomir
impedatee).

rd
of

Configuration A

Configuratiop B

Tester Configuratiop C

or
ed
by
al

CUIIb;dUIat;UII bilUuid ;JU giVGII tU Illﬁabulillg pCIfUIIIIaIIbU di VVUlbt Cdst tUlleUldtUlUb
calculating worst case performance based on measurements made at other temperatures.

or

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
ISO/IEC 11801.

of
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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
infended to be subjected to an environmental classification Ey shall meet the limits computgd,
tolone decimal place, using the formulae of Table 3. The limits shown in Table 4 are deyived
frgm the formulae at key frequencies only.

The TCL of each pair of a channel constructed of screened cabling compoOnents that|is

subjected 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
agpropriate choice of cables and connecting hardware. Installation mitigation may be needpd
when components from a lower performance category are used<in a higher performangce
sylstem.

The measurement of TCL for installed cabling is under _development. TCL of a sample
ingtallation may be assessed by laboratory measureménts of representative samples |of
pdrmanent links assembled using the components,“connector termination practices apd
ingtallation practices in question. The laboratory “testing of TCL is performed usipg
IEC 61935-1.

AR2.2.2 ELTCTL

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

The ELTCTL of each pair of a channel constructed of unscreened cabling components that|is
infended to be subjected to an environmental classification E, shall meet the limits computgd,
tolone decimal place, using-the formulae of Table 5. The limits shown in Table 6 are deriv
frgm the formulae at key frequencies only.

[
o

The TCL of each pait~of a channel constructed of screened cabling components that]|is

subjected to an envifonmental classification Ey is not specified (ffs).

The ELTCTL {requirements shall be met at both ends of the cabling and shall be achieved py
the appropriate choice of cables and connecting hardware. Installation mitigation may pe
ndeded. when components from a lower performance category are used in a higher
pgrfofimance system.

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

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

Cco

mponents 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 mitigation
may be needed when components from a lower performance category are used in a higher

p

rformance svstem.
7J
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e measurement of coupling attenuation for installed cabling is under development. Coupli
enuation of a sample installation may be assessed by laboratory measurements
bresentative samples of permanent links assembled using the components; connec
mination practices and installation practices in question. The laboratory testing of coupli
enuation is performed using the appropriate part of IEC 61156.

2.3 Optical fibre cabling
2.3.1 All-silica optical fibre permanent links

e permanent link requirements of ISO/IEC 11801 apply.

2.3.2 Plastic optical fibre permanent links

e attenuation of a permanent link at a specified wavelength shall not exceed the sum of t
ecified attenuation values for the cabling comiponents at that wavelength (where t
enuation of a length of optical fibre cable_is“calculated from its attenuation coefficie
iitiplied by its length).

e test methods are for further study.

2.3.3 Plastic clad silica optical fibre permanent links

e attenuation of a permanent.link at a specified wavelength shall not exceed the sum of t
ecified attenuation values) ‘for the cabling components at that wavelength (where t
enuation of a length of) optical fibre cable is calculated from its attenuation coefficie
Litiplied by its length)).

e test methodsare for further study.
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Annex B
(normative)

Test methods

1 General

1.1 Visual inspection

Th
ag

TH

B.
TH

TH
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TH
th

TH

sgme or aggregate references.

TH

p3
th

NG
da

1.1.1 General

e objective of the visual inspection is to verify that the installation and the test results are
cordance with the requirements.

e documentation shall be a basis for the operation and maintenance of thefinstallation.

1.1.2 Conformance of the components
e components shall comply with
their Category of qualification according to the IEC specifications,

the environmental specification.

e visual inspection shall verify that the installation and“specifically the connection betwe
nnectors and cables shall comply with the manufacturer’s specification.

1.1.3 Conformance of the labeling

e visual inspection shall verify that labelingds in agreement with this International Standa
b installation specification and local regulations, if applicable.

e visual inspection shall verify thé labeling at each TO and that the test reports use t

1.1.4 Conformance of.the documentation

n

e documentation of-the” tests shall be in accordance of the description above for each

rameter for balaneced-and optical fibre cabling. Furthermore the documentation shall me
e specific requirements of the client (e.g. characterisation traces for the balanced cabling)

TE The installer'shall provide the software or at least the revision number to read the results of the test resd
abase.

1.2 Measurements

et

ts

1c2.1 Location of measurement (test) interfaces

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.

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

ch

annels 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)

e NG i eor

Equipment T T Equipment
cord Reference planes (link) cord

er PR A e

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 observed.

B[1.2.2.2 Equipment-protection

Trensmission and tepminal equipment shall be removed from the termination points connectgd
to[the cabling under\test.

B{1.2.3 Testsystem
B.1.2.3.1 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
for 0 00 000 "o
< < > 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. T

te

be

B

THh
m

Fa

5t system is defined as the test equipment together with\the cabling interface adaptors.

e test equipment and cabling interface adaptors shall be in accordance with B.1.2.3.2 a

[1.2.3.3 respectively.

[1.2.3.2 Test equipment

e appropriate type of test equipment and any specific requirements for that equipment sh
referenced by the test procedure.

{1.2.3.3 Cabling interface adaptors

e cabling interface adaptors may take the form of test cords, terminations, impedan
htching devices or more.complex combinations of components.

r balanced cabling, cabling interface adaptors define the number of pairs and t

canfiguration ofdhose pairs under test in accordance with the relevant cabling or applicati
standard.

Fqr opticakfibre cabling, cabling interface adaptors define the number of optical fibres und
test i accordance with the relevant cabling or application standard.

er

Cabling interface adapiors 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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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.

TH
m

cabling interface adaptor.

TH
be
m

B.
E X

€q
el

Th

1.2.5 Environmental conditions
{1.2.5.1 Contamination
e presence of dust, dirt and other contaminants at the interfaces to the cabling under tg

{1.2.5.3 Cabling‘under test

by produce misleading results and in some cases damage the cabling under test and/or t

e mating connector end faces of cabling interface adaptors and the_cabling under test sh
cleaned in accordance with the connecting hardware manufacturer’s instructions prior
bting.

1.2.5.2 Test equipment
ternal effects (for example, environmental, electromagnetic or physical) can affect the te

uipment thereby influencing the measured results: The effects shall either be quantified
minated.

e minimum level of accuracy of the test“equipment for measuring a Class (channel
rmanent link) shall be in accordance wjth the Table B.1.

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

Class D E F

Level IEG'61935-1 I " A%

basurement of-attenuation (insertion loss), d.c. loop resistance and related paramets
plied to cabling’ that will be subjected to high temperatures during operation may produ
sleading résults if the tests are conducted at lower temperatures.

e temperature of the testing time shall be noted.
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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

Te

st 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

le

B[1.2.6.3 Treatment of marginal test results
Marginal results may be treated in a number of ways including

It
cq

1.2.7 Documentation

. <l - 1 £ 41 H +aoll bl
YU arnmu vutimygurativimT UT i imroltancu LA vlliTy -

verification of the normalisation of the test system,

acceptance of all marginal results,

rejection of all marginal results,

acceptance of marginal pass results and rejection of marginal fail\results,

is recommended that the approach to be adopted is agréed upon before the testing
rried out.

e documentation for each parameter shall include:
details of the parameter,
details of the test system,
test equipment,
1) type and manufacturer,
2) serial number and calibration status,
3) level and software version.

details of the cabling jnterface adaptors (type, reference numbers, manufacturer a
relevant performance);

the stated uncertainty of measurement (measurement accuracy),
details of thelcabling under test,

reference-numbers,

the date.of the test (the time of the test may also be recorded),

relevant environmental conditions,

repetition of the measurement using a test system with improved measurement accuracy.

S

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 Reference

Z

Refturn loss |

Indertion loss |

NEXT I

PY NEXT Cc

AQR I

PY ACR |

ELFEXT I

PY ELFEXT C

Dd loop resistance |

Prppagation delay |

Z|Z|1Z|l0o0Z|lO0lZ2|0|2|Z2

Skpw |

TgL

ELTCTL

Coupling attenuation?@

Lehgthb I I

Z|lzZz|zZz|Zz|Zz|Zz2|Z2|Z2|0|Z2|l0|Z2|0|Z2|Z2

Wire-map N N

Continuity of conductors, screens (if
. S N N
applicable), short and open circuits

z

KHY

Information

Normative

o =z
I

Computed

Q

According to Table 2.

b [ Length«ds\nét 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

nnnnnn

t Py r -+ A o arallal bl tl =0~ PN 3 H that +h Barara-atar—a-a-aieaa— LH P
efms—are—usSea—ih paranmcT Wit T TS OTmu T StalmTarTyg aTrat aTe pvararmotTT e asSurcu—TS HSefrtpn

L o”

logs”.

BJf2.6.2 Test method
Sg¢e 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 usipg
pgrtable field test equipment.

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

Sge 5.3.6 of IEC 61935-1 for the measurement of NEXT (paijrsto-pair and power sum) pn
ingtalled cabling at frequencies up to the maximum frequency, specified for the cabling Class
uging portable field test equipment.

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

B.2.8 Equal level far end crosstalk loss (ELFEXT, pair-to-pair and power sum)
Sge 5.3.7 of IEC 61935-1 for the measurement of ELFEXT (pair-to-pair and power sum) |at

frequencies up to the maximum frequency specified for the cabling Class using portable figld
tept equipment.

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

B.f2.9 Attenuation to crosstalk ratio (ACR, pair-to-pair and power sum)
B.f2.9.1 ACR (pair-to-pair)

ACR (pair-to-pair)is.the difference between the NEXT and the attenuation (insertion loss)|of
the cabling in decibel.

B.2.9.2 Power sum ACR

Pgwer Sum ACR of pair is computed from power sum NEXT and attenuation (insertion loss).

B.2-16—Returmioss

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

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

Testing for
Characteristics of optical fibre cabling
Acceptance Compliance Reference
Ogtical attenuation N N N
Mdltimode modal bandwidth N
Prppagation delay | N N
Lephgth C C C
Continuity and maintenance of polarity N N N
KHY
I | = Information
N | = Normative
C |= Computed
B.3.2 All-silica optical fibre

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

B.3.3 Plastic optical fibre

Far further study.

B.3.4 Plasticclad silica optical fibre

Far further study.
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Annex C
(normative)

Reference implementations (not conforming to clause 5)

e

C.1 Introduction

This annex describes reference implementations, using the components referenced in clauses
8, S Glld 10, vvh;uh dc“vcl tIGIIOIII;DO;UII pUIfUIIIIGIIUU ;II G\Jbuldallbc VV;th thc C:GDOUO Uf U:GU

6 for cabling structures that are not supported by clause 5.

These reference implementations are in addition to those supported in a normative-manner py
th{s International Standard.

Clj2 Connection-less channels

CJl2.1 General

Same implementers believe patch panel and TO’s connections to'be potential points of failyre
and prefer to minimize or avoid such connections as mugh as possible. C.2.2 discussges
channels with no intermediate connections. C.2.3 discusses_cross-connections only.

Fi

Fqr balanced cabling the length of the cable C shall be determined by using N = 0 and F 3
ithin the equations shown inFable C.1.

wi

In

2.2 Channels with no connections

jure C.1 shows

an intermediate cabling channel and a\floor distribution channel created withg
intermediate connections,

a floor distribution channel created without intermediate connections,

a combined intermediate and fleler distribution channel created without intermedid
connections.

order to verify transmijssion performance, test systems shall take into account the speci{
agsignment of cable‘elements at the ends of the cable as required by the application-speci
eduipment.

ut

C
Cc
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> Channel
| Cable C
ID | l
EQP Cl
! Cable C
FD | i
EQP (C
i Cable C
FD i i
EQP (C

= connection

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

jure C.2 shows the channels of Figure C.1owith the addition of an inter-connect panel a
equipment cord at the distributor(s).

r balanced cabling the length of the;€able C shall be determined by the equations shown
ble C.1.

Table C.1 it is assumed that

the flexible cable within the equipment cord(s) has a higher insertion loss specificati
than the one used in/the fixed cable (see clause 8),

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

e maximum¢tength of the fixed cable will depend on the total length of cords to
pported swijthin a channel. During the operation of the installed cabling, a manageme
stem should be implemented to ensure that the cords used to create the channel conform
e design rules for the floor, building or installation.

n

be
nt
to

In

order to verify transmission performance, testsystems statttake imtoaccount the spect

ic

assignment of cable elements at the ends of the cables as required by the application-specific
equipment.
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1
!
1
: Cable C
ID | l
]
EQP c
i Equipment
| cord
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Figure C.2 — Balanced cabling channel configurations of Figure C.1 with

= connection

interconnection at distributor

Table C.1 — Channel equations for balanced cabling

p%‘r’":mt Cable length C (m)*
Categqry| Class A Class B Class C Class D Class E Class F
5 | |c=2000 | € =F(.ng)'(2N - ¢ =F(.1Y7)?)'(2N T | = (113-28-Fev)ix - -
6 C=2000 [C=(268-N-FeY)/X |C = (193-N-FeY)/X | C = (115-N-FeY)/X |C = (106-N-FeY)/X
7 C=2000 [C=(268-N-FeY)/X |C=(198-N-FeY)/X | C = (119-N-FeY)/X |C = (109-N-FeY)/X |C = (106-N-HeY)/X
KEY
N =| number of conneetions in the channel
F =| combined-ength of the equipment cords (m)
X =| ratio ofithe insertion loss of the cable C (dB/m) to fixed cable attenuation (dB/m), see clause 8.
Y =| ratio of the equipment cord cable insertion loss (dB/m) to fixed cable attenuation (dB/m), see clause 8.
2 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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