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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION
OF CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

FOREWORD

—~ N —

{

> -

1

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commissio
form the specialized system for worldwide standardization. National bodies that are members of ISO-or\lE
participate in the development of International Standards through technical committees established by th
respective organization to deal with particular fields of technical activity. 1ISO and IEC technical~committeq
collaborate in fields of mutual interest. Other international organizations, governmental and non-goverimental,
liaison with ISO and IEC, also take part in the work. In the field of information technology, 1SO.and IEC ha
established a joint technical committee, ISO/IEC JTC 1.

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

® 5w o O

=]

[=}

IEC, ISO and ISO/IEC publications have the form of recommendations for international use and are accepte
by IEC National Committees and ISO member bodies in that sense. While all\reasonable efforts are made {
ensure that the technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot be hel
responsible for the way in which they are used or for any misinterpretation<by any end user.

o O

In order to promote international uniformity, IEC National Committees and ISO member bodies undertake {
apply IEC, I1SO and ISO/IEC publications transparently to the maximum extent possible in their national an
regional publications. Any divergence between any ISO, IEC ar)ISO/IEC publication and the correspondin
national or regional publication should be clearly indicated in the latter.

Q QO o

ISO and IEC do not provide any attestation of conformity. lndépendent certification bodies provide conformi
assessment services and, in some areas, access to IEC(marks of conformity. ISO or IEC are not responsibl
for any services carried out by independent certification{bodies.

0 <

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 exper{s
and members of their technical committees-.and IEC National Committees or 1SO member bodies for any
personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for
costs (including legal fees) and expenses\arising out of the publication of, use of, or reliance upon, this ISO/IEC
publication or any other IEC, ISO or ISQHEC publications.

Attention is drawn to the normativesreferences cited in this publication. Use of the referenced publications {s
indispensable for the correct application of this publication.

=

Attention is drawn to the possibility that some of the elements of this ISO/IEC publication may be the subject
patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

nternational StandardASO/IEC 14763-2 was prepared by subcommittee 25: Interconnectiop
f information teehnology equipment, of ISO/IEC joint technical committee 1: Informatio
bchnology.

=)

his second edition cancels and replaces the first edition published in 2012 angd
mendment 1:2015. This edition constitutes a technical revision.

his)edition includes the following significant technical changes with respect to the previou

D

e

dition:

the inclusion of planning and installation practices to support remote powering over the
telecommunications cabling infrastructure;

the inclusion of planning and installation practices outside buildings.
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The text of this standard is based on the following documents:

FDIS Report on voting
JTC1-SC25/2909/FDIS JTC1-SC25/2931/RVD

9

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

Th;D pub“uat;uu hGD bUUII dlaftcd ;II auu\.udalluc VV;th thc :SCII=EC D;IUbt;VUO, Palt 2

A list of all parts of the ISO/IEC 14763 series, published under the general title Informatio
technology — Implementation and operation of customer premises cabling, can be~found o
the IEC and ISO websites.

S

IMPORTANT - The 'colour inside’' logo on the cover page of this.pablication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print-this document using 3
dolour printer.
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INTRODUCTION

The use of generic information technology (IT) cabling, termed telecommunications cabling
throughout this document (in accordance with the ISO/IEC 11801 series), for an increased

number of non-IT services is reflected in the predominant use of the term telecommunication
in this document.

S

The importance of services delivered by telecommunications cabling infrastructure is similar
to that of utilities such as heating, lighting and electricity supplies. As with those utilities,

lanning, use of inappropriate components, incorrect installation, poor administration g

L{terruptions to service can have a serious impact. Poor quality of service due to lack-d
adequate support can threaten an organization’s effectiveness.

—

here are four phases in the successful implementation of telecommunications cabling:

a) design;

b) specification — the detailed requirement for the cabling, including(the planning of it
accommodation and associated building services addressingi¢safety and specifi
environments (e.g. electromagnetic), together with the quality assurance requirements t
be applied;

c) installation — in accordance with the requirements of the specification;

d) operation — the management of connectivity and .thé maintenance of transmissio
performance during the life of the cabling.

—

his document supports the specification, implementation and operation of generi
elecommunications cabling designed in accordance with the standards and associate
ocuments developed by ISO/IEC JTC 1/SC 25:and addresses the following topics:

(oMl =g

o] specification depending on the application, environment, building infrastructure an
facilities;

o/ quality assurance;

o| installation planning (includjng:ypathways and spaces) depending on the application
environment, building infrastructure and facilities, etc.;

¢ installation practice (including pathways and spaces);

¢/ documentation and ddministration;

o testing;

o/ inspection;

o[ operation;

¢/ maintenance and maintainability (based on any impact from planning and installation);

o/ repair and repairability (based on any impact from planning and installation).

f
r

OO

[¢]

I[{ does not cover those aspects of installation associated with the transmission of signals i

n

free space between transmitters, receivers or their associated antenna systems (e.g. wireless,

radio, microwave or satellite).

The following normative annexes support specific aspects of planning and installation:

e Annex A: Optical fibre polarity;

e Annex B: Common infrastructures within multi-tenant premises.

The requirements and recommendations of Clauses 5 to 14 are premises-independent. The

following normative annexes include requirements for generic cabling in accordance wit
specific International Standards:

e Annex C: Cabling in accordance with ISO/IEC 11801-2;

h
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e Annex D: Cabling in accordance with ISO/IEC 11801-3;
e Annex E: Cabling in accordance with ISO/IEC 11801-4;
e Annex F: Cabling in accordance with ISO/IEC 11801-5;
e Annex G: Cabling in accordance with ISO/IEC 11801-6.

Annex H provides information on environmental classes for spaces containing
telecommunications equipment.

nnex | provides additional information regarding remote powering.

[oN

his document sets out the responsibilities of telecommunications cabling installers’ an
remises owners, and is intended to be referenced in relevant contracts. The owners ca
elegate selected responsibilities to designers, specifiers, operators and maintainers ¢
imstalled telecommunications cabling.

=

Tlhis document is also relevant to

o| architects, building designers and builders,
o main contractors,

o| designers, suppliers, installers, inspectors (auditors), building managers, maintainers anf
owners of telecommunications cabling,

o] access providers and service providers,

end users.

Tlhis document is one of a number of documents prepared in support of International
Standards and Technical Reports for cabling design produced by ISO/IEC JTC 1/SC 25.
Higure 1 shows the inter-relationship betwéen these International Standards and Technical
Reports.
Users of this document should be familiar with the applicable cabling design standard.
Examples
ISO/IEC 30129

ISO/IEC 14763-2

PREMISES-SPECIFIC CABLING INSTALLATION
CABLING@DESIGN and OPERATION P CASB_II:IANNGDZE%'QNG
STANDARDS STANDARDS
Examples
SO/IEC 118012 CABLING ISO/IEC 14763-3
ISO/IEC 11801-3 ADMINISTRATION
STANDARDS

ISO/IEC 11801-4
ISO/IEC 11801-5
ISO/IEC 11801-6

ISO/IEC 18598
ISO/IEC TR 14763-2-1
Examples
--------------------------- T TEC

i Example

ey

Figure 1 — Schematic relationship between ISO/IEC 14763-2
and other relevant International Standards and Technical Reports

NOTE Telecommunications infrastructure affects raw material consumption. The infrastructure design and
installation methods also influence product life and sustainability of electronic equipment life cycling. These
aspects of telecommunications infrastructure impact our environment. Since building life cycles are typically
planned for decades, technological electronic equipment upgrades are necessary. The telecommunications
infrastructure design and installation process magnifies the need for sustainable infrastructures with respect to
building life, electronic equipment life cycling and considerations of effects on environmental waste.
Telecommunications designers are encouraged to research local building practices for a sustainable environment
and conservation of fossil fuels as part of the design process.
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION
OF CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

1 Scope

Tihis part of ISO/IEC 14763 specifies requirements for the planning, installation and-opératio
gf telecommunications cabling and cabling infrastructures including cabling, pathways, space
and telecommunications bonds (other than that specified in ISO/IEC 30129)\n support g
deneric cabling standards and associated documents.

—

he following aspects are addressed:

specification of the installation;
quality assurance;
installation planning;

installation practice;

— ~— ~— — —

documentation;

administration;

~

testing;

T O T D QO O O Q

) inspection;

operation;
j] maintenance;

k) repair.

1
Annexes C through G contain premises-specific amendments of and additions to thes
requirements and recommendations.

h addition, this desument describes the methodology for the assessment of spaces, pathway
athway systems-and cabling (either installed or planned) in support of remote powerin
bjectives.

0T

—

his doecuiment excludes specific requirements applicable to other cabling systems (e.g. powe
upplyvcabling); however, it takes account of the effects other cabling systems may have o
hesinstallation of telecommunications cabling (and vice versa) and gives general advice.

= n

he requirements and recommendations of Clauses 5 to 14 are premises-independent.

= D D

[

[

=2 =

This document excludes those aspects of installation associated with the transmission of
signals in free space between transmitters, receivers or their associated antenna systems

(e.g. wireless, radio, microwave or satellite).

This document is applicable to certain hazardous environments but does not exclude
additional requirements which are applicable in particular circumstances (e.g. electricity

supply and electrified railways).

Safety and electromagnetic compatibility (EMC) requirements are outside the scope of thi

S

document and are covered by other standards and regulations. However, information given in

this document can be of assistance in meeting these standards and regulations.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their

Cc
Cc
a

ontent constitutes requirements of this document. For dated references, only the edition
ited applies. For undated references, the latest edition of the referenced document (including
ny amendments) applies.

IEC 60364-5-52, Low-voltage electrical installations — Part 5-52: Selection and erection of

e

lectrical equipment — Wiring systems

— =

fp—

~.

n o —=

—_ ~ — ~ —

[@a)

[@a)

FC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication system
DFCS)

(7]

EC 61084 (all parts), Cable trunking systems and cable ducting systems (for electrical
nstallations

FC 61386 (all parts), Conduit systems for cable management
EFC 61537, Cable management — Cable tray systems and cable ladder )systems
EFC 61784-5 (all parts), Industrial communication networks —, Profiles

FC 61918:2018, Industrial communication networks — Instaflation of communication networkis
0 industrial premises

FC 61935-1, Specification for the testing of balanced and coaxial information technologly
abling — Part 1: Installed balanced cabling, as specified in ISO/IEC 11801 and relatefd
tandards

FC 61969-1, Mechanical structures for.electronic equipment — Qutdoor enclosures — Part 1:
esign guidelines

EC 61969-2, Mechanical structures for electronic equipment — QOutdoor enclosures — Part 2:
oordination dimensions

FC 62305-4, Protection against lightning — Electrical and electronic systems within structures

EFC 62368-1, Audio/video, information and communication technology equipment — Part 1:
afety requirements

FC 62368-3, Audio/video, information and communication technology equipment — Part 3:
afety.aspects for DC power transfer through communication cables and ports

EC-62949 _ Particular safety requirements for equipment to be connected to information and

(o]

ommunication technology networks

ISO/IEC 11801-1:2017, Information technology — Generic cabling for customer premises —
Part 1: General requirements

ISO/IEC 11801-2, Information technology — Generic cabling for customer premises — Part 2:
Office premises

ISO/IEC 11801-3, Information technology — Generic cabling for customer premises — Part 3:
Industrial premises
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ISO/IEC 11801-4, Information technology — Generic cabling for customer premises — Part 4:

Single-tenant homes

ISO/IEC 11801-5, Information technology — Generic cabling for customer premises — Part 5:

Data centres

ISO/IEC 11801-6, Information technology — Generic cabling for customer premises — Part 6:

Distributed building services

5O/IEC 14763-3, Information technology — Implementation and operation of customg
Aremises cabling — Part 3: Testing of optical fibre cabling

ISO/IEC 18598, Information technology — Automated infrastructure management (AIM
slystems — Requirements, data exchange and applications

50O/IEC 20000-1, Information technology — Service management — MPart 1: Servic
nanagement system requirements

S

5O/IEC 30129, Information technology — Telecommunications bonding networks for building|
nd other structures

QD

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

or the purposes of this document, the termscand definitions given in ISO/IEC 11801-1
5O/IEC 11801-2, ISO/IEC 11801-3, ISO/IEC\11801-4, ISO/IEC 11801-5, ISO/IEC 11801-4
5O/IEC 30129 and the following apply.

Tl

IO and IEC maintain terminological ‘databases for use in standardization at the followin
addresses:

IEC Electropedia: available at-http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

3.1.1

dcceptance testing

dof installed cabling> contractual test to confirm that the installed cabling satisfies specifi
dspects of its specification

3.1.2
dccess provider space
pcatiop-of access provider transmission and support equipment

=

7]

47

I. 1.9
anchor wire
tensioned cable designed to add support to structures

3.1.4
automated infrastructure management system
AIM system

integrated hardware and software system that automatically detects the insertion or removal

of cords, documents the cabling infrastructure including connected equipment enablin
management of the infrastructure and data exchange with other systems

[SOURCE: ISO/IEC 18598:2016, 3.1.3]

9
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3.1.5
cable bundle
multiple cables maintained in close proximity, generally by fasteners (e.g. cable ties)

3.1.6

cabinet

enclosed construction intended for housing closures and other telecommunications
components and equipment

”,

1T
able management system
system used for the support and/or containment, retention, and protection of all types g
bles, information and communication lines, electrical power distribution conductors an
their associated accessories

Q-

ote 1 to entry: Includes ducts and tubes housing, or intended to house, blown telecommunications cables and/d
cpble elements.

=

.1.8

abling component
roduct associated with the cabling installation including calbles; connecting hardware
losures, cabinets, frames, racks and pathway systems together with components used tp
rovide bonds to earthing systems

.1.9
atenary wire
edicated wire used in aerial applications to which telecommunications cables are attached

.1.11
losed pathway system
ble management system which™does not allow installation of cables by laying without tensile

[FOURCEIEC 60050-161:2014,161-01-22]

.1.43

ntrance room
space within, or at the boundary of, a building housing the demarcation point where facilities
owned by external access and/or service providers interface with the premises cabling

Note 1 to entry: For generic cabling in accordance with ISO/IEC 11801-5, the demarcation point is the external
network interface (ENI) and the data centre cabling at that point is the network access cabling.

3.1.14

extraneous-conductive-part

conductive part not forming part of the electrical installation and liable to introduce an electric
potential, generally the electric potential of a local earth

[SOURCE: IEC 60050-826:2004, 826-12-11; IEC 60050-195:1998, 195-06-11]
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3.1.15

frame

open construction, typically self-supporting and floor-mounted, intended for housing closures
and other telecommunications equipment

3.1.16

hand hole

point of access to a pathway that is too small for a person to enter to perform work but that
allows the routing of cables during the cable installation process such that bending and pulling

reguirements—are—-met
gHH-e e Rts—aehet

ote 1 to entry: An example of a hand hole within a building is called a draw-box.

.1.17
igh-voltage
Itage over 1 000 V RMS or 1 500 V DC

.1.18

ome entrance

sjpace at the boundary of a home that can house the interface(s) between the home network
nd external networks provided to the home and that demarcate the administration angd
aintenance of the two networks

[

.1.19

ot zone

rea around a high-voltage installation (e.g. substation, transformer, pylon) whose eart
otential rise in normal operation or when an earth - fault occurs is over the limits given i
ITU-T K.68 for typical fault situations

s s

.1.20
identifier
nique item of information to distinguish:a specific component of the cabling installation

3.1.21
installer
person installing cabling components

Note 1 to entry: No design.funCtions are assumed.

3.1.22
junction box
slpace within @home that enables cables to be routed between pathway systems

[S%]

.1.23

labe)
{eans of clearly marking a specific component of the telecommunications infrastructure with

its_identifier and (npfinnnlly) other information

3.1.24

maintenance hole

<telecommunications> vault or chamber located in the ground or earth as part of an
underground conduit system and used to facilitate placing, connectorization, and maintenance
of cables as well as the placing of associated equipment, in which it is expected that a person
will enter to perform work

3.1.25
metallic telecommunications cable
cable utilizing metallic conductors for signal transmission
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.1.26

metallic telecommunications cabling

c

3

abling utilizing metallic conductors for signal transmission

1.27

minimum bend radius
<installation> minimum radius, as defined by the cable manufacturer, supplier or relevant
product standard, to which a cable or cable element is allowed to be subjected during
installation

.1.28

inimum bend radius

operating static> minimum radius, as defined by the cable manufacturer, supplier or‘relevar
roduct standard, to which a cable or cable element is allowed to be subjected followin

imstallation and when fixed in its final operating position

3

<

r
g

w

.1.29

minimum bend radius

operating dynamic> minimum radius, as defined by the cable manufacturer, supplier @
blevant product standard, to which a cable or cable element is allowed to be subjected undg
onditions where the cable or cable element is subject to movement/during operation

.1.30

0 3 W

O W

o

AT W

ulti-tenant building

uilding which is designed to accommodate more than one tenant, each of whom has the
wn tenant entrance facility but who share building.entrance facilities (BEF) and associate
istribution spaces

.1.31

on-deformed power supply

ower supply that excludes the effects of non-linear loads which generate harmonic current
p_g. fluorescent lamps, switch mode_power supply devices)

.1.32
pen pathway system
athway system which allowsrinstallation of cables by laying without tensile load

.1.33

penable pathway‘system

able management)system which restricts access to installed cables but which can be opene
b allow installation of cables by laying without tensile load

.1.34
athway
cable‘route, cable way> defined route for cables between termination points

—

= =

=

3

.1.35

pathway system
cable management system or other area or volume defined by markings or fittings used to

p

3

rotect and/or support the cabling in order that its desired performance is maintained

.1.36

power supply cable

[

3

able whose primary purpose is the supply of electrical power

1.37

power supply cabling

[

abling whose primary purpose is the supply of electrical power
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3.1.38
premises owner

owner of the premises within which cabling is to be installed and who can delegate the

responsibilities specified in this document to appointed representatives

Note 1 to entry: Appointed representatives can include designers, specifiers, operators and maintainers of th
resulting cabling infrastructures.

3.1.39
primary distribution space

e

sjpace within a home that houses the home distributor (primary home distributor)- d
IBO/IEC 11801-4 and associated equipment

[3%]

.1.40
rotective earth conductor
onductor provided for the purposes of safety, for example protection against eleetric shock

(@2 o]

—

SOURCE: IEC 60050-826:2004, 826-13-22; IEC 60050-195:1998, 195-02-09]

[S%]

.1.41

rack

pen construction, typically wall-mounted, for housing closures’and other telecommunication
quipment

.1.42
rack unit
44 .45 mm of vertical mounting space in an IEC 60297 series standard cabinet or rack

Note 1 to entry: 44,45 mm = 1,75 in.

[4%]

.1.43

cord

llection of information about, or related to, a specific element of the telecommunication
frastructure

_5'%5 =~

[9%]

.1.44
pferenced cabling design)document
elevant International Stapdard or Technical Report for cabling design

= =

=

ote 1 to entry: RefernteASO/IEC JTC 1/SC 25 and Figure 1 for a list of relevant standards.

.1.45
pmote powering
upply of{power to application-specific equipment via balanced cabling

n = W

3.1.46

[

secondary distribution space

space within a home that houses a secondary home distributor of ISO/IEC 11801-4

3.1.47
segregation

physical separation and/or isolation for the purposes of safety, protection of damage to
equipment or the prevention of electromagnetic noise from power supply cabling interfering

with circuits operating on telecommunications cabling

3.1.48
service loop
excess length of cable or cable element(s)
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3.1.49

service provider

operator of any service that furnishes telecommunications content (transmissions) delivered
over access provider facilities

Note 1 to entry: The access provider and the service provider can be a single entity.

3.1.50
service provider space
location of service provider transmission and support equipment

¥.1.51
space
sjpecified volume (e.g. room, maintenance hole or part thereof) housing closures and/or othg
telecommunications equipment

—

).1.52

surge protective device
device intended to protect the electrical apparatus from high transienf overvoltages and tp
it the duration and frequently the amplitude of the follow-on current

1.1.53
telecommunications equipment
dctive or passive equipment necessary to deliver a specifi€ application

BXAMPLES hubs, switches, routers, adapters

1.1.54

termination point
connection, free connector or fixed connector,(as appropriate) fitted to an installed cable anfd
oused within a closure

¥.1.55

tenant entrance facility

facility that provides all necessary mechanical and electrical services for the entry g
telecommunications cables_into a tenant's space and which may allow for transition fron
gxternal to internal cable

==

¥.1.56

ork order

collection of infermation which documents the changes requested and the operations to b
rried out on’thé telecommunications infrastructure

[4%

.2 Abbreviated terms

or’ the purposes of this document, the abbreviated t
801- 4
ISO/IEC 30129 and the following apply.

erms given in ISO/IEC 11
O

801-1,
801-

AIM automated infrastructure management
CATV  community antenna television

CAD computer aided design

CER common equipment room

CSA cross-sectional area

CTR common telecommunications room
EMI electromagnetic interference

EMS energy management systems
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ENI external network interface

HV high-voltage

HVAC heating, ventilation and air conditioning
LV low-voltage

IS installation specification

MPO multi-fibre push-on
NVP nominal velocity of propagation

QP quality plan
SPD surge protective device

U rack unit

.3 Conventions

[oN

3
Annexes B to G adopt a non-sequential clause numbering structure in order to clarify an
directly reference the clauses in the main body that are affected by the tekxt)of each annex.

4 Conformance

or planning and installation of cabling and cabling infrastructures to conform to this
ocument,

Q M

the requirements of the applicable generic cablingdesign standards shall be applied,
the specification of the installation shall meet the requirements of Clause 5,

the quality planning of the installation shall meet the requirements of Clause 6,

the planning of the installation shall meetithe requirements of Clause 7,

the installation practices shall meet the requirements of Clause 8,

- O O O T Q
= — ~ — ~—

—h

the documentation and administration of the installation shall meet the requirements g
Clause 9,

d) the testing and inspection ofthe installation shall meet the requirements of Clauses 1P
and 11, respectively,

h) the operation of the installation shall meet the requirements of Clause 12,

il the maintenance( and repair shall meet the requirements of Clauses 13 and 14,
respectively,

j] the additionakrequirements of the applicable premises-specific annex shall be met,
k) telecommunications bonding networks shall conform to ISO/IEC 30129,

Il wherexallightning protection system is required, it shall conform to the "integrated lightning
pretection system" according to IEC 62305-4,

~—

other lightning protection systems, including the "isolated lightning protection system
T AR TR : i .

ordingte 62305-3 owedprevided 5 o applied-beth

to the implementation of the telecommunications cabling as agreed between the planners
of the lightning protection system and the telecommunications cabling,

n) local regulations shall be met.
5 Specification of installations

5.1 General

Clause 5 in conjunction with Clause 6 describes the key aspects of installation quality
assurance as shown in Figure 2.
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Installation specification
()
(see 5.2)

A4

Installer

Building owner

Quality plan
(QP) < v
(see 6.1)

.

5

A

—

—

Agree

IS and QP Installer

Y
A

Building owner

Agreed IS

Agreed QP
Change P |

control
Change
(see 6.6) control

A (see 6:6)
A 4 A

Work >

v

Testing
Inspection
Acceptance

A

IEC

Figure 2 — Quality assurance schematic

5.2 Installation specification

.21 Requirements

5.2.1.1 General

n installation specgification shall be produced by, or on behalf of, the premises owner, i

dccordance with the-requirements of 5.2. The installation specification shall be agreed wit

ne installer priorto the commencement of the installation.

he instaltation specification shall comprise

thetechnical specification (see 5.3),

> i

the scope of work (see 5.4),

quality assurance (see 5.5).

5.2.1.2 Other infrastructures

The installation specification shall detail how the following have been taken into account:

other building services such as power supply distribution, earthing and bonding systems;
building management systems including security and access control;

circuits for smoke/fire detection and associated controls;

heating, ventilation and air conditioning (HVAC) infrastructures;

industrial machinery (e.g. automation islands as described in Annex D);
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e piping systems (water supply and waste, fire suppression, compressed air, machine
lubricating oil, hydraulic fluids, dry material and high temperature exhaust ports);

e other relevant infrastructures.

The installation specification shall explicitly state where any of the above do not apply.

5.21.3 Legislation, regulations and statements of compliance

Applicable legislation, regulations and statements of compliance shall be detailed, including

¢/ building regulations relating to the installation,
o| specific site regulations,

o/ safe working practices,

o| external service protection,

e[ contractors’ authorization,

o| accreditation of installer personnel.

—

he installation specification shall explicitly state where any of the above do not apply.

5.2.1.4 Site contacts
Tlhe installation specification shall detail the site contacts-with responsibilities for

o| operational requirements,

—

o/ site information (including access and applicable restrictions, knowledge of relevar
hazardous areas),

o] technical requirements,
¢/ documentation of existing cabling, if relevant,
o] compatibility of existing telecommunications cabling components,

o/ items to be issued to the telecommunications cabling installer by, or on behalf of, the
premises owner,

o] storage of materials,

¢/ removal, disposal and/or recycling of excess and waste material,
o] occupational health”and safety,

o| installation pf Cabling by a third party,

¢/ main contractor and/or sub-contractors,

o| transfer)of responsibility and/or property.

5.2.2 Recommendations

The nstattatiom specification should—Teftect predictable expansion to the cabting system,
whether from the need to support additional users or increases in quantity or type of
applications, with reference to

e pathways and pathway systems,

e cabinets, frames and racks,

e termination points,

e the power supply system.

The quantity and location of termination points should reflect the predicted requirements over
the intended life of telecommunications cabling.
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The installation specification should contain the elements of the telecommunications strategy
that include details of

the application(s) to be supported by the installed cabling highlighting, where relevant,
current and future requirements,

external service provision and its interface(s) to the telecommunications cabling (see
Clause 7),

resilience planning,

o r freiati o o
dUULUTOO TCOUTULIVUTTO.

[0)

5.
5.3.1 General

S5 Q

Tlhe technical specification shall cover both new installations' and extensions of existing
imstallations.
Tlhe technical specification shall detail the location @f, ‘and requirements for, any relevant

peida g o o e o e
SULUTTLYy TTUYUITTTITeTI

3 Technical specification

.3.1.1 Requirements

he technical specification shall contain details of, and the performance requirements for, thg
abling and associated components. The technical specificationferms the basis g
ssessment of the performance of installed cabling together with all €abling components angd
stallation techniques used.

—h

xternal network interfaces (ENIs) (see Clause 7).

he technical specification shall define the

level of administration system to be applied to the cabling infrastructure (see Clause 9),

range of documentation to be supplied by the installer including any requirements to link
records to each other and to other‘building services records,

format of the documentation (see Clause 9),

labelling to be undertaken\by the installer (see Clause 9),

specification of labels-(as a minimum, meeting the requirements of Clause 7),
requirements for dc¢eptance testing (see Clause 10),

requirements foriinspection (see Clause 11),

requirements,/for the treatment of parts of the installation that do not comply with th
requirements for inspection and acceptance testing,

9]

-

the format of test result and inspection documentation (see Clauses 10 and 11) whic
shall-.contain the pass/fail results of the acceptance tests, where required, and any action
taken to repair or correct installation failures.

[

5

.3.1.2 Recommendations

The technical specification should detail the requirements for the

5

physical and operational lifetime of the cabling installation,

provision of facilities necessary to support the installation of additional termination points
over the intended operational life of the installed cabling.

.3.2 Notification of hazards

The technical specification shall

identify and classify any hazards within the pathways and at termination points,
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NOTE The hazard classification of areas containing, or intended to contain, optical fibre telecommunications
equipment and optical fibre telecommunications cabling is described in IEC 60825-2 and is used to define
appropriate installation and labelling practices.

e detail the boundaries of areas containing hazards, or potentially hazardous areas.

5.3.3 Security requirements

The technical specification shall detail measures required to prevent unauthorized access to
pathways, pathway systems, closures, cabinets, frames, racks and cords.

5.3.4 Performance and configuration — Requirements

Tlhe technical specification shall detail the required transmission performance of the cabling t
be installed

o/ when subject to the defined operational environment (see 5.3.5),

¢/ in conjunction with existing cabling.

Tlhe environmental compatibility shall be achieved by selection of appropriate component
1nd/or by mitigation techniques that modify the environment to which the component i
S

Tlhe technical specification shall detail any remote powering objectives using equipment ip
dccordance with IEC 62368-3.

»w = O T

Hor balanced cabling in accordance with the ISO/IEC 11801 series, remote powerin
gquipment shall not supply more’ than 500 mA per conductor (i.e. i; < 500 mA) and th

o/ Category RP1: attachnient of the remote powering equipment at a distributor is controlle

O

(2B

ubjected including

isolation from the defined environment (by means of protection and/or segregation),

separation from the defined environment.

ailure to specify remote powering objectives indicates that either there are none or that the
nly apply to cabling which has been designed to support remote powering without the nee
b apply specific planning or installation _practices and have no impact on other cabling i
hared pathways and spaces.

O

=)

[CL®]

nstallations shall be designated-in one of the following Categories:

[®N

such that the average current for all conductors served by the distributor (i¢_gyerage) iS N
greater than 212Z2mA.

O

Category RR1 installations avoid planning and installation practices but do requir

]

documentation and administrative controls during both the attachment of remote powering
equipmentrand any subsequent extensions of the cabling (see 9.2.2.4.1). An additional
complexity is that i;_;yerage IS NoOt just a simple average. Instead, i; jyerage (A) I8
calculated as
[ —
2
Cl‘l
. =1
lc-average = . N (1)
where
n is the index of conductors (including those that carry no current);
N is the total number of conductors (including those that carry no current);

I, is the current in conductor with index n (A).
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Category RP2: attachment of the remote powering equipment at a distributor is controlled
such that the average current for all conductors served by the distributor

. o (ic-average) is
restricted to a specified value between 212 mA and 500 mA;

Category RP2 installations require planning and installation practices (see Clauses 7
and 8) together with documentation and administrative controls during both the attachment
of remote powering equipment and any subsequent extensions of the cabling (see
9.2.2.4.1). An additional complexity is that ic_jyerage IS NOt just a simple average as
described for Category RP1 installations.

Category RP3: attachment of the remote powering equipment at a distributor is

—

A

o <

<

hese Categories are summarized in Table 1.

dpplied.

unrestricted subject to the limit of iy < 500 mA.

=g

Category RP3 installations require planning and installation practices (see Clauses
and 8) together with documentation and administrative controls during subsequer
extensions of the cabling (see 9.2.2.4.1).

—

Table 1 — Remote powering cabling installation Categories and controls

Controls required during
Category i i Attachment of Planning of
c-average ¢ remote powering subsequent cabling
equipment installation
RP1 <212 mA <500 mA Yes Yes
> 212 mA
RP2 < 500 mA Yes Yes
<500 mA
RP3 - <500 mA No Yes

consistent Category should be applied to all distributors at which remote powering is

he existing installation shall be specified.

Vhere the installation specification describes an extension to existing cabling, the Category g

—h

alues for i; and i; 5ydage fOr remote powering applications of IEEE 802.3 are shown in
igure 3.
4
3
Type
2 |
cess [t || 2 J[ 8 J[ 4 [ s [ [[ 7 ][5 ]

Maximum power input to a cable

by power supbly equinment | aw |[ 7w |[15w |[ 30w |[45w |[eow || 75w |[ 90w |

No. of remote powering pairs | 2 | | 4 |

IEC

Figure 3 — Conductor current for IEEE 802.3 remote powering applications
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Installations of Category RP2 represent an engineered solution and require the application of
Clause 1.3.

For installation of cabling in accordance with ISO/IEC 11801-2, ISO/IEC 11801-3,
ISO/IEC 11801-4 and ISO/IEC 11801-6, the planning, installation and administration
requirements of Category RP3 shall be applied.

The capacity of the power supply or supplies to spaces from which remote powering is
distributed shall be consistent with the stated objectives and power dissipated from the
Caoling shoufdbe inctuded i the heattoad catcutation of the environmentat comntrof Sysleln f
ne building.

—

Tlhe technical specification shall detail the

o[ locations where less than the available number of cable elements are terminated at h
termination point or joint,

o/ pin-pair assignment for balanced cable elements at interfaces to the installed cabling,

Annex A provides information about possible connections between\the wires and the pin
of telecommunications outlets within generic cabling systems in accordance with th
referenced cabling design document. The same set of pin-paircombination should be use
throughout the whole cabling installation.

O O

¢/ positioning of optical fibres at interfaces to the installed-cabling.

NOTE Annex A contains requirements and recommendations_for the maintenance of polarity within cabling
terminated with connecting hardware housing multiple optical fibres.

When two cabling links of different specifications,but which are physically similar, are used ip
the same installation (for example, different perfermance Categories and cables with differer
nominal impedance), special precautions ,are required to ensure that they are properl
identified.

s

Tlhe technical specification shall contdin the requirements for
o the pathways, pathway sysieéms, spaces, cabinets, frames, racks, closures, cableg,
termination points and cords-(see Clause 7),

o| differentiation of pathway systems and cables associated with cabling subsystemis
installed to provide enfianced reliability within the infrastructure (e.g. tie cabling),

o/ the bonding of the-cabling components to the protective and functional earthing system
(see IEC 60364 series and ISO/IEC 30129).

[

Spaces, pathways and/or the pathway systems within the pathways shall be able t
3ccommodate components and where necessary provide adequate ventilation, in order tha

ny statéedremote powering objectives neither compromise the transmission requirements ¢
the installation specification or the warranty conditions of the components. Information o
dssessment methods is provided in 7.14.

5= O

5.3.5 Environmental conditions
5.3.5.1 Requirements

The technical specification shall detail the intended installation and operational environmental
conditions. The MICE classification system of ISO/IEC 11801-1 (and described in
ISO/IEC TR 29106) shall be used where the intended installation and operational
environmental conditions lie within the boundaries defined by M;3l;C3E3. In addition, the
following environmental conditions shall be taken into account:

e Dbiological attack (e.g. mould or fungal growth);

e physical damage (accidental or malicious) including damage caused by animals;
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presence, or potential presence, of hazards (such as contaminating, toxic or explosive
materials);

the movement of air (e.g. caused by fans, heating and ventilation systems);
meteorological effects (e.g. wind);

impact of natural events, e.g. lightning strike, earthquake.

A number of standards exist for the classification of environments relevant to
telecommunications components and equipment. Reference should be made to the IEC 60721

Q
)

T
(S

5

1

§.3.5.2 Recommendations

management plan that can have an effect on the requirements for component performance g

5.4 Scope of work

54.1.1 Requirements

riaog
L A

he technical specification should include a risk assessment including ,abnorma
nvironmental conditions (temperature changes, flooding) which should result’ in a risk

—

itigation.

4.1 Pre-installation

he scope of work shall detail requirements for

any building work required on each pathway,
pathway preparation and the installation of pathway systems,

accommodation of the terminating devicés for external (outdoor) and internal (indoor)
cables at building entrance facilities,

the quantities of cabling componentsiand installation accessories,
the bonding of pathway systemsy

additional surveys to be undertaken to supplement information in the scope of work.
he scope of work shall define

the responsibilities-for‘the identification, design and completion of the works involved,
the responsibilities for obtaining all necessary clearances and permits,
requirementsifor site-specific safety inductions and training requirement,

the location of storage facilities for cabling components and installation accessories,

a system for the disposal of waste components and/or installation materials.

.4.1.2 Recommendations

he scope of work should contain

site plans that are marked up to show the works required,
details of the facilities (such as telephone and accommodation) to be used by the installer,

details of the processes operating on the premises, for the duration of the installation, for
the delivery of, storage of, access to and removal of, materials.
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5.4.2 Installation

5.4.21 Requirements

The scope of work shall detail locations of

spaces,
pathways,
cabinets, frames and racks,

he scope of work shall detail requirements for

he scope of work shall define an installation pregfamme detailing key dates including

he scope of work shali, detail

closures,
termination points,

connection to bonding systems and protective earthing systems.

warning signs and equipment to ensure safe working,
the pathway systems to be used in each pathway,
the cables to be installed in each pathway,

jointing and/or termination at each termination point,
the bonding of cabling components,

marking and labelling the cabling components,

the quantity and type(s) of inspection and testing te*be applied to the cabling installation.

requirements for progress meetings,

attendance at contract inspection points;

final installation date,

the date that the installation doeumentation is to be supplied,
the date that the installation is to be brought into service,

hand-over date(s).

items to be provided by the telecommunications cabling installer,

[

items to beissued to the telecommunications cabling installer by, or on behalf of th
premisesrewner,

other-works with potential to affect the programme,

access limitations together with restrictions on personnel movement, vetting and clearancg
levels,

the responsibilities for the identification, design and completion of the works involved,
the responsibilities for obtaining all necessary clearances and permits,
applicable fire precautions and escape routes,

site access and security arrangements.

5.4.2.2 Recommendations

The scope of work should contain

site plans that are marked up to show the works required,

details of the facilities (such as telephone and accommodation) to be used by the installer,
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e details of a system of materials control.
During the development of the scope of work, testing should be considered

e where application-specific cabling is to be used to support a more demanding application,

¢ where extending or modifying an undocumented installation.

5.4.3 Post-installation

5.4.31  Requirements

Tlhe scope of work shall detail requirements for reinstatement and shall define

o/ the responsibilities for the identification, design and completion of the works invalyed,

o/ the responsibilities for obtaining all necessary clearances and permits (where.not covere
by those obtained in 5.4.2.1),

¢/ a maintenance and control procedure for the final cabling documentation.
5.4.3.2 Recommendations
Tlhe scope of work should detail requirements for

o| operational training including safety,

¢/ maintenance training for the premises owner and/or the designated cabling maintainer,
o/ fault analysis training,

o/ repair and maintenance contracts,

o| spares, e.g. cable, cords, closures, connecting hardware, tools, test equipment and tes
leads.

5.5 Quality assurance

Tlhe installation specification shall

o/ contain a list of the items to be addressed in the quality plan applicable to the installatio
as defined by, or on behalf.of, the premises owner,

¢/ identify the responsibilities for any additional tasks necessary to allow agreement of th
quality plan (see Clause 6).

[e)]

Quality planning

.1 Quality'plan

6
A quality_plan addressing the requirement of the installation specification shall be produced b
dr on behalf of, the installer in accordance with the requirements of this document. The qualif

[4%

yv
y
n

plamshall be agreed with the premises owner prior to the commencement of the installatio

and shall address the requirements of 6.1 Independent of the provision of the materials or

facilities involved.

For installations of cabling in accordance with ISO/IEC 11801-4 in single homes, quality plan
are not required but can be requested.

S

The quality plan describes methods and procedures as detailed below and does not replace

the need for the installer to assess, against the requirements of this document, the pathway
and spaces (and any other relevant facilities and infrastructures) provided by the premise
owner.

S
S
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The quality plan shall clearly state the measures and procedures to be adopted to
demonstrate compliance with

o the requirements of this document,
e the requirements of the referenced cabling design document,

e the installation specification.

The quality plan shall detail the procedures

o[ for the ftransfer of responsibilities between the installer, premises owner and, wherg
relevant, other contractors,

o for the acceptance of cabling components and the cabling installation (ihcludin
verification of physical, mechanical, optical and/or electrical specifications based  on th
manufacturers’ or suppliers’ specifications and relevant standards),

[OJLC®]

o/ to be adopted to assess compatibility between cabling components to beprused during th
installation,

()

¢/ to be adopted to assess compatibility with any existing installed cabling;

[®N

o/ to assess any stated objectives for remote powering for compatibility with the intende
operating environment (information on assessment methods is‘ppovided in 7.14),

o/ to address the impact of potential component incompatibilities,

o/ to ensure the selection of appropriate cords to extend the fixed portion of the cabling t
create channels.

O

=

Vhere, at any point during the installation process, inspection and/or testing of cablin
omponents or installed cabling is specified in{dhe installation specification, or by loc3
bgulations, the quality plan shall detail the

@)
=Sy (O]

inspection and test equipment,

o/ the calibration status of the inspection and test equipment,
¢/ sampling plans (see 6.2),

¢ measurement procedures (see/Clause 10),

o/ treatment of results which are non-compliant or marginal (i.e. within the specifiefd
measurement accuracy of the test system), see 6.4.

—]

he quality plan shall )detail the competency of personnel to undertake the installation in
ccordance with theZinstallation specification.

here sampling”plans are applied, the quality plan shall detail the procedures (for examplag,
xtension of¢sampling procedures) to be adopted if sample testing identifies results which arp
on-compliant or marginal (i.e. within the specified measurement accuracy of the test system)

Specifications for the cabling components to be used shall be obtained from manufacturers or
suppliers including
a) environmental requirements (storage, installation and operation),

b) cord, cable and cable element minimum bend radii (installation, operating static and, if
relevant, operating dynamic),

c) cord and cable maximum tensile load,
d) cord and cable crush resistance.

Instructions for the storage, installation and operation of the cabling components shall be
obtained from manufacturers or suppliers including
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1) pathways and pathway systems,
2) installation tools and installation equipment,
3) termination of cables to connecting hardware.

6.3 Sampling
6.3.1 Balanced cabling

6.3.1.1 General

able 2 shows three groups of balanced cabling transmission parameters (basic verificatior
imternal transmission and alien (exogenous) crosstalk) using the parameters that define ‘th

lasses of links and channels within the referenced cabling design standardg.

ubclauses 6.3.1.2, 6.3.1.3 and 6.3.1.4 specify requirements and recommendations for th
testing of these parameter groups. The test procedures and equipment for balanced cablin
links and channels are specified in Clause 10.

Requirements are defined for other transmission parameters but are considered to be met b
design.

I{ is recommended that installation specifications require the acceptance testing of permaner
links since permanent link requirements incorporate an adequate margin to support th
e)xpected variability of the cords used to create channels.

Z

OTE A conformant channel containing a permanent link does not ensure that other channels created from th
permanent link will themselves be conformant to channel requirements.

q.3.1.2 Permanent link testing

ndependent of the requirements of the installation specification, basic verification parameter
f Table 2 shall be tested using a sample level of 100 %.

(@)

<

Vhere the installation specificationl-requires acceptance testing of internal transmissio
arameters of Table 2 against the permanent link requirements of Classes D, E, E,, F, Fp,
r 1l, the sample level applied 'should be 100 %. If the test equipment is able to measur
dditional parameters in conjunction with the specified internal parameters of Table 2 then th
sample should be 100 %.

(o]

Vhere the installation * specification requires acceptance testing of alien (exogenous
ansmission parameters of Table 2 against the permanent link requirements of Classes Ep g
A, the minimum/‘sample level applied should be in accordance with 6.3.1.4.

mo <

[

[

[(®]

—

[4%

D b — = D

~

=
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Table 2 — Installed balanced cabling test parameters

Parameter group Transmission parameter

Basic verification Wire-map

Continuity: direct current (DC)
— Signal conductors
— Screen conductors (if present) @

— Short circuits

— Open circuits

Internal transmission Return loss

Insertion loss ?
Pair-to-pair NEXT
PS NEXT
Pair-to-pair ACR-N
PS ACR-N
Pair-to-pair ACR-F
PS ACR-F

DC loop resistance P

DC resistance unbalance within a pair

DC resistance unbalance between pairs

Propagation‘delay ©

Delay skew’®
Alien (exogenous) crosstalk PS ANEXT
RSANEXT,,,
PS AACR-F
PS AACR-F_

NOTE Link or channel_length can also be of interest, but is not a pass/fail
criterion.

a8 |t shall be efsured that continuity is provided by the cabling components and
not by alternative connections such as protective earth conductors.

b The mérgin between the measured value of a permanent link and the channel

requirement should be reported where possible.

6.3.1.3 Channel testing

Q

hannel tests can be used to determine performance where the installation specificatio
Pquires

_1
=)

Y —OTme Or moTe cords to be added to eachend of a permmanent ink of a givermr Ctassto creat
a channel of the same or lower Class,

b) permanent links of a given Class to be interconnected and one or more cords are added to
each end to create a channel of a lower Class,

c) any cords attached to a permanent link of a given Class (or within a channel of a given
Class) to be changed,

d) cabling implementations for which there are no permanent link limits (where standards do
not contain requirements or where the installation specification contains channel
requirements different from those specified in the referenced cabling design standards),

e) lengths and configurations of cabling that lie outside the reference implementations of the
referenced cabling design standards.
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In cases a), b), and c), where the installation specification requires acceptance testing of
internal transmission parameters of Table 2 against the permanent link requirements of
Classes D, E, Ep, F or Fp, the sample level applied should be 100 %. A lower sample level
can be applied to channel testing provided that the associated risk of undiagnosed faults is
recognized in the quality plan.

In cases d) and e), where the installation specification requires acceptance testing of internal
transmission parameters of Table 2 against the requirements of channel Classes D, E, E,, F
or F,, the sample level applied should be 100 %.

Where the installation specification requires acceptance testing of alien (exogenous)
transmission parameters of Table 2 against the requirements of a specific channel Class, the
minimum sample level applied should be in accordance with 6.3.1.4.

.3.1.4 Alien (exogenous) crosstalk testing

6

Where the installation specification requires acceptance testing of alien (exogenous) crosstal
transmission parameters of Table 2 of installed permanent links or,channels against th
requirements of permanent link or channel Classes E, or Fp of ISOAEC 11801-1:2017, th
minimum sample of disturbed permanent links or channels to(be tested should be i
dccordance with Table 3.

> (D O X

Table 3 — Minimum sample sizes for alien (exogenous) crosstalk testing

Total no. of links/channels Sample size
N
310150 whichever is the greater)
151 to 3 200 334@
3 201 to 35 000 1264
35 001 to 150 000 2012
150 001 to 500 000 3152

a8 Equivalent to acceptance quality level (AQL) of 0,4 %, normal inspection,
general inspection level | as defined in the 1ISO 2859 series for populations of
up to 500 000 tinks.

—

he sample quantity-shall be subject to the selection criteria as specified in IEC 61935-1.

EFC 61935-1<ontains an option to reduce the quantity of tests provided that evidence exists
b indicate-tvat measured performance exhibits adequate margin against the specified limit.

—

6.3.2 Optical fibre cabling

6-32-1+—General

Table 4 shows three groups of optical fibre cabling transmission parameters (basic verification,
basic test group and extended test group) using the parameters that define the links and
channels within the referenced cabling design standards. Subclauses 6.3.2.2 and 6.3.2.3
specify requirements and recommendations for the testing of these parameter groups. The
test procedures and equipment for optical fibre cabling links and channels are specified in
Clause 10.
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Table 4 — Installed optical fibre cabling test parameters

Parameter group Transmission parameter
Basic verification Polarity
Basic test group Attenuation

Propagation delay @

Length®- ¢

Extended test group Interface connector attenuation

6

V
L

== <

—

d

under test.

af Table 4 shall be tested using a sample level of 400 %.

6.3.2.3 Channel testing

Interface connection return loss

Embedded connecting hardware attenuation

Embedded connecting hardware return loss

2  Propagation delay is not a pass/fail criterion.

b Length is not a pass/fail criterion.

¢ Length may be determined by sheath marking or physical measurement:

.3.2.2 Permanent link testing
Vhere the permanent link contains non-fixed cabling (e.g. CP(_¢able in ISO/IEC 11801-2 and
DP cable in ISO/IEC 11801-5), any result is only applicable to the specific configuration

[

ndependent of the requirements of the installation specification, basic verification parameter

—h

Vhere the installation specification requirescacceptance testing of transmission parameters g
able 4 against the requirements of a speeific permanent link Class and

where testing of optical fibre cabling attenuation is undertaken with equipment that alsp
automatically tests verificationparameters, a sample level of 100 % should be used,

provided that polarity has -béen confirmed, testing of length/propagation delay can b
restricted to a sample levelwithin a given cable containing a number of permanent links @
within a number of cables running in common pathways.

= O

where testing of~propagation delay/length is undertaken with equipment that als
automatically tesis” verification parameters, a sample level of 100 % should be use
(propagation delay testing is only necessary where latency requirements are specified).

[oNNe)

esting of multimode optical fibre may be limited to 850 nm, unless otherwise specified.

=)

hannel tests can be used to determine performance where the installation specificatio

haiirac

r

c
d

) one or more cords to be added to each end of a permanent link to create a channel,

) permanent links to be interconnected and one or more cords are added to each end to
create a channel,

) any cords attached to a permanent link (or within a channel) to be changed,

) cabling implementations for which there are no permanent link limits (where standards do
not contain requirements or where the installation specification contains channel
requirements different to those specified in the referenced cabling design standards).

Where channel tests are undertaken, the actual cords used to create the channel shall be

u
6

sed and installed in the as-built configuration. In all cases, the sampling recommendations of
.3.2 apply.


https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

- 36 — ISO/IEC 14763-2:2019 © ISO/IEC 2019

Testing of multimode optical fibre may be limited to 850 nm, unless otherwise specified.

6.4 Treatment of marginal results
6.4.1 Balanced cabling
6.4.1.1 General

IEC 61935-1 requires that test results of individual parameters be marked with an asterisk

if

the difference between the measured result and the test limit is less than the specified

measurement accuracy.

Tlhe measurement accuracy is generally dependent on the field tester test limit, the nature g
the test adapters, and actual link properties and is dependent on the frequency at‘'which th
minimum test margin occurs.

6.4.1.2 Requirements

—

he quality plan shall include guidelines on how marginal test results are’handled.

-

s examples, the quality plan can state that

marginal pass results shall be accepted but marginal fail results shall not be accepted,

marginal results shall not be accepted,

=

OTE This implies that the performance of the installed cabling has sufficient margin to accommodate th
easurement accuracy of the tester to be used and that the tester'measurement accuracy to be used is known.

3

marginal results shall be accepted.

Tlo minimize marginal test results, the quality plan shall specify the properties of the fiel
ester that is used for testing. Field test~equipment with better accuracy than the minimurn

wn —+

6.4.2 Optical fibre cabling

50O/IEC 14763-3 does not require that test results of individual parameters be marked with a
sterisk if the difference (between the measured result and the test limit is less than th
pecified measurement accuracy.

»_Q

6.5 Treatment of-non-compliant results

—

he quality ptan/shall detail the procedures to be applied where it has been impossible t
gbtain a compliant result. Examples of such procedures include labelling the cablin
ppropriately and highlighting its status and the impact of the non-compliance in th
stallation documentation. See 10.2.4 and 10.3.2 for further information.

S5 Q

—

4%

> O

pecified in IEC 61935-1 for a given cabling performance and frequency range should be usef.

D =S

O & O

6.6~ Change control

All modifications, changes and variations to the installation specification and quality plan

should be clearly documented to enable traceability.

7 Installation planning

7.1 General
Clause 7 details requirements and recommendations for planning of installations. It covers

e pathways and spaces,
o functional elements of the referenced cabling design standards,
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e segregation from power supply cabling,

e support for installation practices (e.g. bend radius, pulling load).

Relevant telecommunication services to be included when the installation is planned include

e Vvoice,
e data,
e video,

o| fire, security and access control systems,

o/ other building signalling systems (e.g. HVAC, EMS),
¢ machine control,

o/ remote power delivery.

7.2 Safety

7.2.1 General

he specification of safety requirements is beyond the scope of this'document. It is referred tp
nose safety standards and regulations applicable at the location ef-the installation.

=

7.2.2 Low voltage power supply cabling

—

he proper implementation of the requirements of this document assumes that electricd
mstallations, bonding networks and protective measures against overvoltages are undertakep
accordance with the IEC 60364 series and/or local regulations, as appropriate.

h addition, installation and mitigation guidelines for electrical installations (including earthing
b ensure electromagnetic compatibility can\bé found in IEC TR 61000-5-2.

—

.2.3 Telecommunications cables fire performance

[4%

elecommunications cables insideybuildings that do not comply with the national or local fir
bgulations or the minimum recommended performance requirements of IEC 60332-1-2 sha|
e installed within a cable management system that meets the requirements of a fire barrier i
gccordance with local fire regulations.

oo 4~

=)

~J

.2.4 Optical fibrecabling

—

he hazard classjfication of areas containing optical fibre telecommunications equipment anfd
ptical fibre_teleCcommunications cabling shall be undertaken in accordance with IEC 60825-2

(@]

7.2.5 Fransmission and terminal equipment

—

Tlelecommunications cabling shall be connected to equipment that complies with IEC 62368-

r JEC 02040 \/haora oo iineos st o 2| diract airrant (MO A

~

ar tranc $
- TEC OZ 0TI vviicTo CYUUTPTITCTIC CHEHHS '.II\JVI\.‘U AZLLAATI N LR R R L = A = | H\JVVUI tFafRsSter—over—the

information technology cabling, the equipment shall comply with IEC 62368-3.

7.3 Environment

The MICE concept according to ISO/IEC 11801-1 shall be used to describe the environment
where the cabling or parts of the cabling will be located.

Where necessary, product and supporting systems shall be selected to provide sufficient
protection from the environment to enable the cabling to meet the required transmission
performance.
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7.4 Points of electrical contact

The long-term stability of electrical connections including bonds between sections, or parts of

pathway systems and to earthing systems depends on the galvanic coupling of the material
used. Where risk of galvanic corrosion exists, relevant specialists shall be consulted and an
measures taken shall be documented for future use.

7.5 External service provision

7.5.1 Requirements

S
y

nformation shall be obtained from, and agreement reached with, the access provider(s) \an
fervice provider(s) with respect to

(/)]

the precise physical location of the ENI(s),

the quantity and capacity of the components that provide the ENI(s),
the identification and numbering of individual circuits at each ENI,
any additional options required,

O QO O T Q
— — ~ — —

the responsibility of the technical and operational maintenance™\of the boundary of th
external service provision,

f] the liaison arrangements for the access providers(s) and service provider(s) and th
premises owner or an appointed representative,

d) the procedures to be followed by the premises ownervor an appointed representative i
reporting and reacting to faults in the external servige ‘provision,

H) arrangements for access to the premises,

i] technical requirements for equipment supplied by the access providers(s) and servic
provider(s).

7.5.2 Recommendations

Access providers(s) and service provider(s) should be advised of the foreseeable servic
requirements.

7.6 Pathways and pathway systems
7.6.1 General
7.6.1.1 Pathway-system types

Bxamples of pathway systems that can be used are shown in Table 5.

=

OTE If al pathway system, cable management system or a compartment of a cable management system
elected 4o2sUpport a specific cabling technology, it might not be suitable for the subsequent installation of othg
Bbling technologies.

O n

[oN

[4%

4%

=)

9]

4%

7



https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

ISO/IEC 14763-2:2019 © ISO/IEC 2019 -39 -

Table 5 — Examples of pathway systems

Pathway systems Features
Cable trunking Enclosed containment systems — consisting of a base and access cover, providing an
systems enclosure for cables or insulated conductors and possible electrical and or

communications accessories
Openable pathway system
Single or multiple compartment forms.

Available in metallic or non-metallic form.

Cable tray Open containment systems, consisting of a base and side members, intended to house
|systems cables and to provide support for the contained cable when used in horizontal pathways:

Open pathway system

Cable tray systems are mainly used in floor/ceiling spaces or in restricted access areas
(e.g. above suspended ceiling, basements, plant rooms, telecommunications-spaces).

Available in metallic or non-metallic form.

\Wire mesh cable A form of cable tray system where the cable tray consists of a meshof wires.
tray system
basket) Open pathway system
Typically available in metallic form.
Cable ladder Open containment systems, consisting of side members, fixed to each other by means of
|systems rungs, intended to house cables and to provide supportfor the contained cable when used

in horizontal pathways.
Open pathway system
Cable ladder systems are mainly used in horizontal and vertical pathways.

Available in metallic and non-metallic forme

Conduit systems Enclosed containment systems of citcular cross-section, providing an enclosure for cables
or insulated conductors.

Closed pathway system

Available in metallic or non*metallic form.

Cable ducting Enclosed containment'systems of non-circular cross-section, providing an enclosure for
[systems cables or insulated\eonductors and possibly electrical and or communication accessories.

Closed pathway system

Available inzmetallic or non-metallic form.

Interval support Open stUpport system.

Designed to support small to medium number of cables and normally used above
suspended ceiling or below raised floors.

Available in a range of forms (e.g. hooks and fasteners) and materials (metallic or non-
metallic).

Designated routes | Pathways defined by markings or some other designation, normally used in floor spaces or
within hollow walls or other building structures.

Catenary. A suspended strength member to which single or multiple cables can be attached to span
an open space.

Available in metallic or non-metallic form

In some cases the cable is designed as a catenary cable and contains an integral catenary
strength member.

7.6.1.2 Requirements
7.6.1.2.1 Pathway and pathway system selection

Pathways shall be planned to accommodate maximum distance restrictions for balanced,
coaxial and optical fibre applications by means of the appropriate placement of spaces
accommodating transmission and terminal equipment and the provision of suitably direct
routes between them.
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Where multiple phases of cable installation are anticipated, pathway systems shall be
designed (by means of physical dimensions or by internal partitioning) to provide any required

segregation to meet operational objectives (e.g. removal, re-installation).

Access to pathways and pathway systems containing the cabling infrastructures serving

multiple premises (enterprises, tenants) shall be restricted as specified in Annex B.

Pathway systems shall be selected in accordance with the installation requirements of the

telecommunications cabling manufacturer or supplier.

athways and the pathway systems within the pathways shall be able to accommodat
omponents and where necessary provide adequate ventilation, in order that any)'state
bmote powering objectives neither compromise the transmission requirements .of th
stallation specification or the warranty conditions of the components. Information o
ssessment methods is provided in 7.14.

- o

Q =

Hlements of other supply systems such as water, heating, HVAC or sprinklers shall not b
used as pathways or support for pathway systems due to the potential.environmental impag
dgn the cabling components and the risk that cable support will disappear following change
made to the supporting system.

NOTE An exception to this is where the telecommunications cabling directly.serves a device of the supply syste
(¢.9. water meter).

—

he grids of suspended ceilings shall not be used as support for pathway systems but can b
sed as pathways for individual cables serving devices,within the suspended ceiling.

-

—

he location or construction of pathways withiny"and pathway systems installed in, escap
putes shall prevent the installed cables becoming an obstacle in the event of fire during th
periods of evacuation and fire-fighting activity.

—

—

he inside of the pathway systems shall

o/ have smooth surfaces and be free of burrs, sharp edges or projections that can damag
cable insulation,

o/ be free of localized pressure points that can degrade the transmission performance of th
installed system.

3

brasive supports (€-g- threaded rod) installed within the cable fill area shall have that portio
ithin the pathway-system protected with a smooth, non-scratching covering so that cable ca
e pulled without)physical damage.

o<

able management systems of the types listed below shall comply with the relevan
hternational Standards:

=0

> O O

O~ O

=

© O

=5 D

—

conduit systems: IEC 61386 series;

e cable trunking systems and cable ducting systems: IEC 61084 series;

e cable tray systems and cable ladder systems: IEC 61537.

The external surfaces of existing piping systems shall not be used for the installation of

pathway systems or the direct attachment of cables.

Segregation between power supply cabling and metallic telecommunications cabling shall be

in accordance with 7.9.

Separation of cable bundles within pathways (and pathway systems) shall be adequate to
support any remote powering objectives defined in the installation specification.

Subclause 7.14 provides details of appropriate assessments.
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Where separation between different cabling systems is required, this shall be maintained by
physical barriers to prevent unintended change during installation or extensions to the
installation.

Where separation between different cabling systems is required, it shall be maintained by
physical separation to prevent accidental damage during installation or extensions to the
installation.

7.6.1.2.2 Pathway and pathway system capacity planning

=

Vithin pathway systems, the usable cross-sectional area is determined as follows:

QD
=

) for open or openable pathway systems and cable management systems (e.g. tray ¢
basket), cables are not installed above the sidewalls;

—

b) bends in the pathway systems can restrict the usable cross-sectional area~“depender
upon the specified bend radii of the cable to be installed;

[®N

cd) for pathway systems to which cables are to be attached or supporte
(e.g. messenger/catenary wires or designated routes), the crossésectional area is the
minimum available area surrounding the pathway system.

NOTE For pathway systems containing cables of a common diameter, the cross-sectional area can be considered
t¢ be the number of cables.

During initial planning, the cross-sectional area of the cables shall not exceed 40 % of th
gross-sectional area of the pathway system at its most regtrictive point.

(]

7.6.1.3 Recommendations

7.6.1.3.1 Pathway and pathway system selection

-n

or access providers. a minimum of two _entrance pathways for access providers should bg
rovided, both of which should be

o]

=

o/ located underground (aerial enfrance pathways are not recommended because of the
vulnerability due to physical éxposure),

o/ physically separated, between the boundary of the premises and the point of entry into th
building, by at least 20™m to ensure that a single incident will not cause damage to bot
entrance pathways.

> D

Tlhe number of pathway systems required within each of the building entrance pathway
depends on the chumber of access providers and the number and type of cables that th
3
h

(SN CORN)

ccess providets)will install. The entrance pathway systems should have adequate capacity t
andle growth{and additional access providers.

-
—

or generic cabling, it is recommended that the planning of pathways and the selection g
athway systems is undertaken using a structured approach and addressing each cabling
ub<system in turn.

w o

Additional pathway systems to support future installations should be considered where the
cost of subsequent installation can be reduced.

Any maintenance holes, hand holes and closures within the pathways in unsecured areas
should be protected against unauthorized access.

Pathway systems should be selected to ensure that water or other contaminant liquids cannot
collect. The use of hidden pathways (such as within plastered wall surfaces) is not
recommended but, if used, cabling should have either vertical or horizontal orientation.
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7.6.1.3.2 Pathway and pathway system capacity planning

Pathway systems should be planned for the maximum predicted deployment of cabling. Thi

S

can be achieved either by deploying sufficient pathway systems at the time of installation or

by planning and reserving space for sufficient additional pathway systems.

Open or openable pathway systems should provide adequate capacity to allow subsequent

installation of additional telecommunications cables whilst maintaining minimum bend rad
(see 7.6.2.1.2) and segregation from power supply cabling (see 7.9).

7.6.2 Inside buildings
7.6.2.1 Requirements

7.6.2.1.1 Loading and protection

Q

o-ordination of cabling pathway and space design in conjunction with architects and othsg
ngineers is critical.

D

I{ the pathway systems are to be supported from overhead structures,\the overhead structur|
hall have a hanging capacity of 1,2 kPa (minimum) in addition todhat required to support an
ther infrastructures. This requirement shall be communicated«to; and coordinated with, th
ftructural engineer.

0w o uw

I{ the pathway systems are to be supported by access fléor systems, the weight of fully loade
pathway systems shall be evaluated and co-ordinated with the access floor system designer.

el

athway systems shall be installed to providejradequate protection to the installed cablin
here cabling can be damaged or have its transmission properties adversely affected.

<

—

he use of hidden pathways within plastered wall surfaces requires the use of appropriatel
pecified cables and is not recommended from a maintenance perspective.

n

h fixed installations where impalct)to the installed cabling can occur (specifically including a
abling within 50 mm above floor level) protection shall be afforded by one or more of th
bllowing:

@)

the mechanical charaeteristics of the pathway system;

the location seleeted;

the provision~of’additional local or general mechanical protection.

Tlhe selection-of pathway systems shall enable the installation of fire barriers, if required.

Jufficient space shall be allocated to hand holes and the storage of cable loops (service loop
accordance with manufacturer’s instructions (see 7.6.2.1.2 in relation to minimum ben

O<< O -

[oN

4%

radivs)

Where used, cable bundles shall not contain more than 24 cables.

Grouping of cables (by bundling or other means) and the separation of such groups shall take
into account the remote powering objectives of the installation specification (see 5.3.4).

Information on assessment methods is provided in 7.14.

Where multiple cables are run in a fixed physical relationship, cables with appropriat
performance shall be selected to prevent any impact on transmission performance.

e

NOTE For example, applications dependent on PS AACR-F can be affected in cables of differing lengths in close

proximity.
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7.6.2.1.2 Minimum bend radii

The pathway system shall ensure that cable is able to be installed and, where appropriate,
fixed in accordance with the applicable minimum bend radius (installation, operating static
and operating dynamic) by using identifiable techniques. These requirements apply in all
places where cables change direction and apply in three dimensions. Examples of such
techniques are pre-fabricated curved corners and radius limiters as shown in Figure 4.

The techniques employed shall

be designed to maintain the relevant minimum bend radius of the cable(s) to be installed,

Where either multiple cable types are involved or cables have multiple bend.(radiu
specifications (e.g. cable bundles, so-called shotgun cables or cabless wit
dedicated/catenary wires attached), the largest minimum bend radius shall apply.

> O

not introduce deformation of the cable sheath,

not apply compressive loads exceeding that specified for the cable.
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IEC

Figure 4a — Examples of non-conf@@nt bend limiting techniques

P\ =

Figure 4b — Examples of conformant bend limiting techniques

C

FigureQ%QE

D

lini Q‘n bend radius is determined by manufacturer's instructions.

xamples of conformant and non-conformant bend radius management

=

mstructions do ot exist, the mmimmunT bend Tadius shattbethegreaterof either 5S0mmor

o four times the cable diameter for 4-pair balanced cables,
e eight times the cable diameter for other metallic cables,
e 10 times the cable diameter for optical fibre cables,

e 10 times the cable diameter for coaxial cables.

NOTE 1 Pathway systems that do not allow such an approach can restrict the type and use of cables installed in
the pathways and cable management systems selected.

NOTE 2 Specific cable constructions, e.g. armoured cables, can require greater bend radii than those specified
above.
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7.6.2.1.3 Maximum stacking height

The maximum stacking height in pathway systems is determined by manufacturers'
instructions for the cable with the lowest crush resistance to be installed within the pathway
system. If instructions do not exist, the following shall apply:

e for continuous pathway systems (e.g. cable trays), the stacking height shall not exceed
150 mm;

e for non-continuous pathway systems (e.g. wire mesh cable tray, cable ladder) and interval

sunport nathwav svustams (6 a hooks) the maximum stacking heaiaht shall he calculate
HHop-oH—PpatH WY —SYSt8s—{68-g—*h #“S—H8— RS HRAHR—S3 6K g—R8gRt——ShAaH—D- HGU

according to Table 6.

Table 6 — Stacking height for non-continuous and interval support pathway systems

Distance between Formula Maximum stacking height
supports
(mlm) (mm)
0 150
100 125
150 115
250 e 150 100
500 1+0,002x! 75
750 60
1000 50
1 500 37,5
NOTE The requirement for / is based on cables\with a crush resistance of at least 5 000 N/m.

7.6.2.1.4 Conduit

—

nless appropriately specified cables and/or installation techniques are to be used

o/ the maximum distance between pulling points shall be 50 m where conduits are installed
without bends,

o/ the maximum distance between pulling points shall be 30 m where conduits are installefd
with up to two 90° bends.

Where a conduit’contains bends

o/ the conddit shall not be subject to cumulative changes in direction of more than 18(Q°
between pulling points (e.g. outlets, telecommunications rooms, or pull boxes),

o/ the(conduit shall not contain more than two bends of up to 90° each between pulling
points.

Bends within conduits shall be accessible and able to act as pulling points unless no
additional cables are to be installed within the conduit, following the initial installation of cable,
unless

e cables are to be removed before any additional installation takes place,
e the conduit contains sub-ducts to allow additional cables to be installed.
The inside radius of a bend in conduit shall be at least six times the internal conduit diameter.

Bends in the conduit shall not contain any kinks or other discontinuities that can have a
detrimental effect on the cable sheath during cable pulling operations.
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The cross-sectional area of the planned/installed cables shall not exceed 40 % of the condu
cross-sectional area.

7.6.2.1.5 Pathway systems under access floors

9

it

There shall be adequate space between the top of open cable management systems (e.g.
cable tray, wire mesh cable tray) and the access floor tiles to allow the cables to enter/exit the
pathway systems without risk of damage and in accordance with the applicable minimum bend

radius (installation, operating static and operating dynamic).

j/here cable management systems are vertically stacked and run in parallel to prowid
dditional capacity, at least 200 mm vertical separation shall be provided between each“laydg
b provide adequate access to lower layers for addition and removal of cables.

—

7.6.2.1.6 Non-continuous support for cables

7.6.2.2 Recommendations

7.6.2.2.1 Pathway system co-ordination

<

Vithin equipment rooms, the location of aisles separating rows of cabinets, frames or rack
hould be co-ordinated with lighting and fire protection plans;

n

o/ lighting should be placed above aisles and not:above cabinets, frames, racks an
overhead pathways;

o/ pathways should not be located where they interfere with proper operation of fir
suppression systems such as water distribution from sprinkler heads.

-

athways should not block airflow to or fromair conditioning equipment.

athways should not restrict access to components of other infrastructures that requir
eriodic maintenance (e.g. valves; electrical receptacles and smoke detectors). Underflog
athways should not be located above such equipment unless there is an uncovere
hccessible) row of tiles adjacent to these pathways.

—~T T T

l{ the pathway systems_are to be supported from overhead structures, the overhead structur|

ny other infrastructures. Any resulting requirement shall be communicated to, an
coordinated with; the structural engineer.

7.6.2.2.2 Cable protection

Tlhe use-of curved corners (pre-fabricated or manufactured on site) should be considered t

Tlhe distance between supporting elements of the pathway system shall not exceed 1 500 mm).

jhould have a hanging/capacity of 2,4 kPa (minimum) in addition to that required to suppof

[4%

—

= D

— (D

nraintain cable bend radii and avoid over-filling around bends (see Figure 5).

IEC

Figure 5 — Example of use of curved corners in pathway systems
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7.6.2.2.3 Conduit

Conduits (or ducts) protruding through a floor should be terminated at least 50 mm above the

finished floor surface.

NOTE This protrusion aids in preventing poured concrete from entering the pathway during construction an
protects cabling and fire-stop materials from water and other liquid spills.

7.6.2.2.4 Pathway systems under access floors

d

<

lilUlb‘ deUiU llIdllnglllb‘llt byb‘lb'lllb dlc© VUItibd“y btdbkb‘d dlld TUrl iII pdld”ci tU [.)lUViul
dditional capacity,

QD

o/ access to lower layers should be provided by either using narrower cable managemer
systems for upper layers (as shown in Figure 6) or by providing an uncovered (aceessible
row of adjacent tiles (as shown in Figure 7),

o/ at least 300 mm vertical separation should be provided between each \layer to provid
adequate access to lower layers for addition and removal of cables.

7.6.2.2.5 Overhead pathway systems

o

verhead cable pathways can alleviate the need for access flogrs)that do not employ floo
ﬁanding systems that are cabled from below. Overhead cablemanagement systems can b
acked to provide additional capacity.

wn_ v

Q

able management systems should be suspended from ‘6verhead structures where increase
perational flexibility is required to

(@)

support the use of cabinets, frames and racks(ef various heights,

add or remove cabinets, frames and racks.

ncreased operational flexibility can alsq be achieved by using freestanding structures wit
mtegrated pathways provided that they~“are designed to accommodate the installation an
emoval of the desired sizes of cabinéts, frames or racks.

- =

Q

able management systems can be attached to the tops of cabinets, frames and racks wher
ney are of uniform height.

—

~ —~~

()

[

O3

[
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ACCESS FLOOR TILE

ACCESS FLOOR TILE
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Figure 6 — Example of layered cable trays 'with smaller width upper trays
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Figure 7 — Example of uncovered (accessible) row of floor tiles
to provide access to lower tray

IEC
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7
7

.6.3 Outside buildings
.6.3.1 General

In installations outside buildings, such as those shown in the example of Figure 8, it is
commonly required to take into account other factors which might have an environmental
impact on the telecommunications cabling. These include

high-voltage underground cables or overhead lines (electromagnetic impact),

steam pipes (temperature impact)

Vi
t

=

14
c

mitigation can be applied by selecting appropriate components, pathways| and/or spaces.

and can wuse spaces and structures (e.g. hand holesy Zmaintenance holes an

flooding (ingress impact),
chemical contamination (liquid, gas),

roads or railway tracks (mechanical impact).

Vhere possible, the installation of telecommunications cabling in such aréas affected by
nese factors should be avoided. However, where national or local reQulations allow

athways between buildings can use a variety of underground and Jaerial pathway system

[ONN 7))

[4%

plecommunications cabinets) that are constructed to assist cabling installation and to hous
losures.

Building A

Building B [

Underground utility tunnel Campus (pr(e/mlses) boundary

,/'
,/‘
«/’
__ 2 __ External network

e ———— £ ——5 m
) < Maintenance y, , provision
Aerial pathway__________ 3 hole S
./(’

—_— — /
/|

Bldg Bldg :

D F

Underground conduit

Directly buried pathway

Building C

IEC

Underground pathways and spaces can be

dedicated to the installation of telecommunications cables (e.g. direct-buried cable, buried
conduit, maintenance holes, hand holes) — Table 7 gives a non-exhaustive list of design
and planning issues,

shared spaces such as a utility tunnel providing other services (e.g. electricity, steam,
water).

NOTE Telecommunications cabling pathways within utility tunnels can consist of indoor pathway systems in
accordance with 7.6.1 and 7.6.2.
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Direct burial solutions include

cable constructions which provide the required environmental protection to the

transmission media,

conduits, which can contain sub-conduits, into which cables, cable bundles or cable
elements (typically optical fibre) are installed using compressed air; in which case the
conduits shall provide the required environmental protection to the cable elements.

NOTE The common term for such conduits and sub-conduits is ducts and sub-duct or microduct, respectively.
This does not match the definition of duct used by IEC TC 23/SC 23A who treat duct as non-circular conduit.

3

q)

erial pathways can comprise

Aerial pathways can support

1) cable constructions, which shall provide the required environmental protection to the
transmission media,

2) conduits, which can contain sub-conduits, into which cable @lements (typically optical fibre
are installed using compressed air; in which case the cenduits shall provide the requiref
environmental protection to the cable elements.

NOTE The common term for such conduits and sub-conduijts“\is ducts and sub-duct or microduct, respectively.
This does not match the definition of duct used by IEC TC 23/SC 23A who treat duct as non-circular conduit.
Tlhe external surfaces of existing piping systems shall not be used for the installation qf

pathway systems or the direct attachment of cables.

poles, towers, catenary (or suspension) wires, anchor wires, stays, struts and clostres
see Table 7 for a non-exhaustive list of design and planning issues,

self-supporting cables, which may include a catenary wire — see Table P for a nor
exhaustive list of design and planning issues.

Table 7 — Design and planning of pathways outside buildings

Dedicated underground pathways Dedicated aerial pathways

Clearances from other Poles Type
utilities

Pathway

Separations from
other utilities

Depth of burial

Road crossings

Rail crossings

Length

Depth of burial

Guying

Braces (stays)

Method of excavation Buried Attachment
Casing Spans Pole-to-pole span
Trenching Pole-to-building span
Boring-{pipe—pushing) Slack
Ploughing Lashing
Landscape restoration Backfill Cable sag
Pathway Clearance
Separation

Riser protection

Bonding

Catenary wire

Type of strand

Strand tension
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7.6.3.2 Requirements
7.6.3.2.1 Pathway planning
The plan for routing of pathways shall take into account

e existing buildings and structures,
e anticipated placement of new buildings or structures on the campus,

e requirements, where appropriate, for redundancy of both pathways and cabling,

o] requirements, where appropriate, for external service provision between the campu
boundary and building entrance facilities (BEFs),

o/ risk assessment of accidental or intentional damage to the installation,

o thermal performance characteristics when supporting cables are used‘’for remot
powering.

\ areas accessible to the public, telecommunications cables shall be mechanically protecte
om 0,3 m below the surface to a height of at least 3 m.

—h

7.6.3.2.2 Underground pathways

he use of underground pathways of 7.6.3.2.3 and 7.6.3.2.4(Should take into consideratio
ne following:

=

o[ the risk of future accidental excavation;

o/ damage to the pathway system and/or cable ‘caused by ground movement (includin
moisture content related soil expansion (glg. frost) and contraction, landslips an
earthquakes);

o damage to the pathway system and/or cable caused due to flood event related erosion.

—

he placement of pathways shall bexin) accordance with national and local regulations i
blation to proximity to

—

existing underground services,

trees and tree roots,

building foundations.

<

Vhere pathway systems are used, the location of, and distance between, access points sha
ake into account

—

o/ the maximuni tensile load of the cable,
o/ the installation method,
o/ requirements for future expansion of the cabling to service additional buildings,

o[ Cneed for access.

[2)

O

=)

The following shall be documented:

e the installation method;

o the location of access points.

It shall be assumed that dedicated underground pathways will become at least partially water
filed due to leaking and condensation, unless specific design features are employed to
prevent ingress. Depths of lay are dependent upon the actual and potential use of land
crossed by the pathway and shall comply with national or local regulations. Requirements for

marker tapes shall comply with national or local regulations.
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Utility tunnels are normally dry but conditions can vary on a temporary basis. The
environmental performance of cables installed in utility tunnels shall be compatible with the

predicted conditions.

For pathways between a premises boundary and a BEF

e in commercial or multi-tenant residential premises, conduits without sub-conduits shall be

90 mm minimum internal diameter,

e on residential premises, conduits without sub-conduits shall be of 38 mm (consistent with

Size 40 conduiis of the TEC 61386 series) minimum diameter.
7.6.3.2.3 Direct burial

Underground cables without suitable protection should be drawn into conduits, pipes-/or othg
sjuitable structures to protect them from mechanical, electrolytic or chemical danger!

Unless otherwise specified by national or local regulations, the minimum planned depths ¢
pathways shall be in accordance with the requirements of Table 8, unless.additional measure
are to be applied to protect the cable(s). The depths indicated are additional to the diameter

f the cable(s) such that the top of the installed cable(s) shall_méet the requirements ¢
Tlable 8.

Tlhe depth of dig can be significantly greater than that shown in Table 8 in order to allow an
protective layers to be installed below the cables.

Rathways that do not meet the requirements of planned depths of Table 8 without effectiv
mitigation are considered to be sacrificial.

Table 8 — Requirements and recommendations
for pathway depths below finished surface

Location of pathway Requirement Recommendation

Footpath 0,5m 0,5m

Road - including parking areas 0,6 m 0,6 m

Motorway 1,0m?2 1,0m?@

Railway 1,0m?@ 1,0m?@

Agricultural land 0,9m 0,9m

Uncultivated or {andscaped land 0,5m 0,9 m

@ Increased ‘depths can be required in accordance with agreements between the planner and the

owners/operators of the land.

—

he’width of the planned route shall allow adequate space for the installation process.

-

P (B ¢ By

Requirements for marker tapes or equivalent products shall comply with national or local

regulations.
Cables shall be installed inside protective conduits at crossings with roadways and railways.

At crossings of railways the conduits shall provide protection and insulation and shall exten
to the base of the slope of the railway embankment and shall extend at least 1,75 m beyon
the outside edge of the outermost rails.

d
d
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7.6.3.2.4 Conduit
Conduit-based pathways take two forms:

a) conduits, which can contain sub-conduits, into which cables are installed using
compressed air or water; in which case the combined performance of the conduit and the
cable construction shall provide the required environmental protection to the transmission
media;

b) conduits, which can contain sub-conduits, into which cable elements (typically optical fibre)
are installed using compressed air; in which case the conduits shall praovide the required

environmental protection to the cable elements.

OTE The common term for such conduits and sub-conduits is ducts and sub-duct or microduct, respectively.
his does not match the definition of duct used by IEC TC 23/SC 23A who treat duct as non-circular conduijt.

a4 =Z

Unless otherwise specified by national or local regulations the minimum planned depths qf
pathways shall be in accordance with the requirements of Table 8, unless additional measurep
are to be applied to protect the conduit(s). The depths indicated are "additional to the
iameters of the conduit(s) such that the top of the installed conduit(s) shall meet the
bquirements of Table 8.

—

—

he depth of dig can be significantly greater than that shown in Table 8 in order to allow anly
protective layers to be installed below the conduits.

Rathways that do not meet the requirements of planned,depths of Table 8 without effective
mitigation are considered to be sacrificial.

Tlhe width of the planned route shall allow adequaté;space for the installation process.

(Gonduit shall be selected to

1) withstand the predicted mechanical loading,

2) avoid colours of cable management systems which are used exclusively by other services
(e.g. power, gas, water),

3) allow the installation and ‘replacement of sub-conduits, cables or cable elements (aps
applicable).

Vhen used with blown installation methods, the conduits, sub-conduits and accessories shall
e able to support the_air pressure required to blow the cables or cable elements.

o <

Requirements for-marker tapes or equivalent products shall comply with national or loca
bgulations.

—

With conduits between any two access points including the premises boundary and the BEF

there shall not be more than one pre-formed bend of up to 90 degrees,

e deviations shall not exceed a total of 90 degrees.

The inside radius of a bend in conduit shall be at least six times the internal conduit diameter.
Bends within conduit shall be accessible and able to act as pulling points unless

e no additional cables are to be installed within the conduit, following the initial installation
of cable,

e cables are to be removed before any additional installation takes place.
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7.6.3.2.5 Aerial pathways

Supporting structures, e.g. poles, shall be selected to be of dimensions and strength suitable
for their length and the load they are intended to carry, taking into account influences due to

climatic and soil conditions.

Supporting structures shall be suitably treated to prevent decay and any such treatment sha

be suitable for the environment in which the structures are to be erected, taking account of

the risk of contamination of the water table (see ITU-T L.88 for additional information).

—

he planning of installations requires detailed information regarding

Q

) the type and location of supporting structures,

o

) the local variation of temperature,
d) local wind and ice loads.

ocument the following:

1) the distances between supporting structures;

2) physical/mechanical condition of supporting structures;

3) restrictions of installation access below or between towers or poles.
1

he survey shall identify

o/ the nature and extent of work required at each point of support,

o requirements for replacement, refurbishment or strengthening (such as anchor wires g
stays) of any supporting structures,

o] storage locations for installation equipment, cable drums (or reels),
o/ installation methods and special tools;

o fittings required to attach telecommunications cabling to the supporting structure
(including special fitting to implement changes in direction or gradient at towers or poles),

o/ the location of joint closures and service loops on supporting structures.

he position and selectionof supporting structures and associated strengthening component
bnchor wires, stays/struts) shall be designed to allow repair, development or removal g

—~

—

ny anchor pointsyinstalled on building structures or supplementary poles shall be at leas
,5 m above the ground.

N >

Tlhe telecommunications cable route shall be installed to respect the minimum clearance
dbove._ground given in Table 9.

A survey shall be undertaken of all supporting structures that are to~be" used and shall
d

elecommunicationseables without affecting the mechanical strength of supporting structuresg.

[

- N

—

Table 9 — Minimum installed clearances above ground for aerial cables

Location Clearance
Motorway, main roads 6m
Non-electric railway 6 m
Minor road crossings, areas accessible to vehicular 55m

traffic, field path, campus entrance

Minimum clearance no traffic crossing 4m

Non-navigable waterways 5m
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The sag during operation (including any maintenance activities) of the telecommunication

S

cable between supporting structures shall be determined based upon the information provided
by the supplier of the telecommunications cable (or catenary wire, if present) that is relevant

to the following conditions:

o the distance between supporting structures;
e the predicted supplementary loadings of wind, ice and maintenance activity;

e the predicted temperature range.

he minimum height of cables shall comply with national or local regulations durin
imstallation, maintenance and operation.

<

Vhere multiple cables are to be installed on a common aerial pathway, the sag of thie differen
ables shall be calculated and measures taken to prevent risk of damage.

(@)

Hor aerial crossings of waterways (navigable rivers, canals and other stretches of water
etails shall be obtained in respect of the stipulated minimum clearance between the cable
t maximum sag and the surface of the water at the highest navigable water level. An
easures required for the protection of shipping shall be ascertained from the authoritie
psponsible for waterways and shipping.

-

-

or crossings of high water protection installations (dykes), the presence of above groun
elecommunications cables shall not interfere with the maintenance of such installations; th
bsponsible authorities shall be involved at the planning”stage of the telecommunication

-

cabling.
Tlhe route of the cable shall be designed and: built in such a way that damage or unsaf
sftuations caused by overloading the construction are avoided. At the crossing of two or mor

—

pbutes, different cables shall not touch each@ther in any circumstances.

Adequate clearance shall be provided-“for overhead routes that run parallel to or cros
railways, tramways, trolley bus cables, cable railways, cable ways, ski and chair lifts
motorways, roads and navigablecrivers and waterways.

Tlhe stresses on the cablestand poles depend on the span length and the sag. The climati
conditions that can have-a-major effect on tensions in poles, aerial cables and sag are hea
cold, wind and snow/jice~toad on cables and poles. Reference shall be made to the nationg
regulations for routes-affected by such conditions and the appropriate construction method
utilized.

RArecautions.shall be taken to avoid contact with parts of power cables and equipment.

—

nless allowed by national or local regulations, telecommunications cables shall be installe
pwet_than power cables.

—

(2SN

7.6.3.2.6 Aerial pathway systems dedicated to telecommunications cabling
Components of the pathway systems include

a) fittings to attach the telecommunications cables to the supporting structures,
b) fittings to accommodate service loops on the supporting structures,

c) joint closures installed on the supporting structures,

d) fittings to attach the joint closures to the supporting structures,

e) wind vibration dampers.
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The following shall be implemented for all supporting structures:

1

) adjacent supports for telecommunications cabling shall be separated by at least 0,3 m;

2) crossing of telecommunications cable bundles is not allowed unless an additional support

at the pole is used,;

3) protection against lightning and proximity of lightning rods.

Where stays or struts are used to strengthen the supporting structure (e.g. at the resultant
load points of the cables or at road crossings), they shall be suitably insulated when required

(

7
A

—~~

0n 0

—

d) the voltage in the power supply system,
K) the mechanical capacities of supporting structures (e.g. poles or towers),

2) future possible modifications, such as the transformation of LV into HV;

3) the reservation of zones of the overhead powes, supply infrastructure to allow subsequer

£.J. When passing power supply Cables), and dlIsO when using a metallic catenary wire.

.6.3.2.7 Aerial pathway systems shared with overhead power supply infrastructurep

n agreement shall be reached with the owner of the overhead power supply infrastructur
and where relevant, also the owner of the supporting structures) for joint use incfuding

4%

) the requirements described in this document for bonding to earthing systems, aerial tp
underground junctions and aerial connections.

efore undertaking mechanical calculations, it is necessary to determine the following:

) the technical characteristics of the power supply system;

—

installation of light fittings.

verhead power supply infrastructures can®g shared by more than one telecommunication
ystem provided that agreement has been reached with the owners of the overhead pows
upply infrastructure and the telecommunications systems.

= O

he planning of installations requires detailed information regarding

the type and location of supporting structures,

the available momentof inertia capacity of supporting structures to be used (i.e. th
difference betweep-ihe initial moment of inertia capacity of the most stressed tower or pol
and the moment:of‘inertia capacity used by the installation of the overhead power suppl
cabling and related equipment, including any reserve maintained to allow the installatio
of additional power supply cabling on the same structures),

o << O O

the voltages carried by the overhead power supply cabling,
layaut.ef power conductors on the supporting structures,

theflocal variation of temperature,

local wind and ice loads

A survey shall be undertaken of all supporting structures that are to be used to support the
telecommunications cabling. The survey shall document the following:

the type (e.g. line, angle-turn, terminating, special purpose) and height of supporting
structures;

the distances between supporting structures;
physical/mechanical condition of supporting structures;
anti-corrosion protection (metallic structures);

the height above the ground of the planned suspension points of the telecommunications
cabling;
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e restrictions of installation access below or between supporting structures.
The information obtained during the survey shall be used to determine the following:

e requirements for refurbishment or replacement of supporting structures;

e clearances and separations on supporting structures available to be used by the

telecommunications cabling;

e storage locations for installation equipment;

° fittinac racitirad tn attanh talasammiinicnatinne ~aohlina +h crinnAartina ctriintiirac (inahiiAin
ST e gt ea—o—attacri—terecomh o eatHoRS— oo g—to—Suppothg—Stractatres—ocruah

special fitting to implement changes in direction or gradient at towers or poles);

o/ the location of joint closures and service loops on supporting structures.

Where the physical characteristics of the telecommunications cable in combination” with it
proposed location of the cable on the supporting structure uses more than(the availabl
moment of inertia capacity, the supporting structures shall be replaced or be‘\strengthenedg
g.g. by installing stays or struts.

Tlhe telecommunications cable route shall be installed to respect _theYminimum clearance
dbove ground given in Table 9.

Tlhe sag during operation (including any maintenance activities) of the telecommunication
clable between supporting structures shall be determined based upon the information provide
by the supplier of the telecommunications cable (or suspension wire, if present) that i
relevant to the following conditions:

the distance between supporting structures;

the predicted supplementary loadings of windy'ice and maintenance activity;

the predicted temperature range.

The minimum height of cables shall“comply with national or local regulations durin
nstallation, maintenance and operatign.

The sag of the telecommunications and power supply cables shall be calculated an
measures taken to ensure that\the segregation requirements of 7.11 are maintained.

=

Vhere an earthing system exists on a supporting structure then, unless technical an
ontractual agreement-for joint use has been obtained, it shall be dedicated to only one of th
bllowing applications:

@)

power supply cabling;

lighting;

o/ telecommunications cabling.

[

[

[N )

[oN

14

Tlhe_planning of pathway systems depends on the voltages supported by the overhead powe

-~

supply infrastructure and the type of telecommunications cable to be installed.

Components of the pathway systems can include

a) fittings to attach the telecommunications cables to the supporting structures,
b) fittings to accommodate service loops on the supporting structures,

c) joint closures installed on the supporting structures,

d) fittings to attach the joint closures to the supporting structures,

e) insulation components used to separate any metallic components from the supportin
structures,

f) wind vibration dampers,

g
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g) fittings to allow electrostatic discharge of the telecommunications cable sheath at each

end of the pathway.

For metallic telecommunications cables, the positioning of the fittings on the supporting
structures shall be in accordance with the segregation requirements of 7.11 and shall be
arranged to allow staff access to the circuits mounted above them without risk of accident. On
conducting structures, all fittings and closures of the telecommunications system shall be

either

1) insulated from the supporting structure, or

2) connected to the earthing system of the power supply system; this connection als
includes that of accessible conductive elements of the cables.

Tlhe earthing of extraneous-conductive-parts (e.g. armouring, strain relief members” of optica
ffpbre cables) that are part of the telecommunications cable construction_.‘shall be i
dccordance with 8.9.1.1.1.

CGonductive elements of the catenary and telecommunications cables (not,signal conductorg
and closures shall be bonded to the earthing system at least at the end§/of the shared routes

or all-dielectric self-supporting (ADSS) cables, the positioning of‘the fittings on the towers g
oles shall be in accordance with the segregation requirements of 7.11. The position ¢
ttings on the towers or poles shall ensure that the lowesy point of the telecommunication
ables between any two towers or poles, taking the sag intoraccount, shall be in accordanc
ith Table 9 for towers or poles supporting power supply‘cables < 25 kV. To avoid corong
acking or arcing phenomena between the telecommunications cable sheath and th
ftructure of the tower or pole (which reduces the operational life of the cable), the position g
ne fittings shall be in locations where the potentialcto earth, created by the power conductors
oes not exceed

T T

Qv o< O

QD

) 10 kV for all-dielectric cables with a high=density polyethylene sheath,

(o

) 20 kV for all-dielectric cables withxa’high-density polyethylene sheath and containing a
anti-tracking foil.

—

he information required to determine the potential to earth on a given tower or pole shall b
btained from the owner of the overhead power supply infrastructure.

(@)

rcing phenomena are created due to the build-up of conductive particles (e.g. soot), whic
ecome embedded with the cable sheath over time. Cables in accordance with IEC 60794-4
0 shall have specified performance in relation to these phenomena.

N T >

.6.3.2.8 Minimum bend radii

he pathway system shall ensure that cable can be installed and, where appropriate, fixed i

perating dynamic) by using identifiable techniques. These requirements apply in thre

~ —_—

U O = =

— D

]

=

7
1
accordance with the applicable minimum bend radius (installation, operating static an

iménsions. Examples of such techniques are pre-fabricated curved corners and radiu

O D Q5

limiters as shown in Figure 4. The techniques employed shall

e be designed to maintain the relevant minimum radius of the cable(s) to be installed; where

either multiple cable types are involved or cables have multiple bend radius specification

S

(e.g. cable bundles, so-called shotgun cables or cables with catenary cables attached),

the largest minimum bend radius shall apply,
¢ not introduce deformation of the cable sheath,

e not apply compressive loads exceeding that specified for the cable.

Minimum bend radius is determined by manufacturer's instructions. If instructions do not exist,

the minimum bend radius shall be 20 times the cable diameter.
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NOTE 1 Pathway systems that do not allow such an approach can restrict the type and use of cables installed in
the pathways and cable management systems selected.

NOTE 2 Specific cable constructions, e.g. armoured cables, can require greater bend radii than those specified
above.

7.6.3.3 Recommendations
7.6.3.3.1 General

Telecommunications cables should be mechanically protected from 0,5 m below the surface to
dheight of at feast 3 m.

w

eparation between telecommunications and power supply cables should be at least' 1 m
hroughout pathways and within spaces.

—

=)

Where the telecommunications cable contains metallic cable elements, surde “protection i
dccordance with IEC 62305-3 should be applied at all building entrances.

7.6.3.3.2 Underground pathways

—h

Where practicable, pathways should be chosen to allow the sSupSequent construction d
maintenance holes, hand holes or structures.

h view of the cost and disruption associated with the excavation of underground pathways
pathway systems in excess of those initially required should be planned.

During any given installation phase, additional pathway systems should be installed to enabl
ne subsequent installation of additional cables,to~minimize the number of future excavationg
nat are both disruptive and costly.

— o~
D

—

he following examples are included as guidance.

o/ Direct burial: while the trench is opéen, install additional spare ducts.

o/ Conduit without sub-conduitst

— conduits should be 100\mm minimum diameter;

— a minimum of one-empty conduit should be installed during each installation phase;

— where there is"a known number of installation phases, the number of conduits to b
installed should be calculated as the number of planned phases multiplied by the initiz
number of-filled ducts.

[

o Conduit with'sub-conduits:

— an(alternative is to apply multi-conduit/sub-conduit constructions that provide th
required capacity (this approach reduces the available cross-sectional area within th
overall conduit and requires additional cable installation resources but provide
significantly more flexibility).

(2B OB

NOTE 1 The most flexible installation would therefore comprise a number of 100 mm single ducts (for the largest
cables and multi-cable phases) and a larger number of smaller ducts.

NOTE 2 Additional conduits can be required to support distributed services (for cabling in accordance with
ISO/IEC 11801-6) using different media or under separate ownership.

The provision of effective drainage should be considered in the design, installation and
operation of access points (see 7.7).

Conduit pathways should follow point-to-point straight lines with maintenance holes or hand
holes installed at all points where deviation will exceed 3° horizontally or 1,5° vertically.
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7.6.3.3.3 Direct burial

Soil conditions should be considered when a cable is to be buried directly in the ground. For
example, if subsoil conditions are known to be corrosive, the cable can require additional

protection and the cable supplier should be consulted.

7.6.3.3.4 Conduit

Conduits under roads and railways should be installed in co-operation with the relevant

authorities in order to define requirements for

e access,

o/ safety,

reinstatement including depth of cover and materials (see 8.5.1.3.1).

7.6.3.3.5 Aerial pathways

3

erial crossing of roads and railways should be planned using the shortest route across th
bads and railway, respectively.

—

$ recommended.

Aerial crossing of electrified railways is not recommended;

>

erial pathways should not be used to cross roads. Where there is no practicable alternative

QD

) the pathway should cross the road using the*shortest possible route,

o

) stays or struts should be used to reinforce the stability of two poles adjacent to the road.
Attachment of catenary wires to buildingS)should be

¢/ permitted only when it is clear.that the load on the fixing point will not exceed its desig
strength and the structure of the building is capable of sustaining the load with a desig
margin,

o avoided in earthquake(zdnes.

Tlhe telecommunicatignscable route should be as straight as possible.

w

tays or struts,~Cables, closures, cabinets and accessories should be positioned in such
ay to facilitate safe access for installers and maintainers.

<

—

o avoid\placing an unbalanced load on support poles, temporary or permanent stays, strut
r ancher wires should be installed at any location where the cable is to be tensioned.

(@]

Tlhe use of stays or struts to reinforce the stability of two poles adjacent to the road or railway

[4%

= I

7-6-3-3-:6—Aeriat pathway systems—dedicated-to-tetecommunications—cabting

Wind vibration damping should be provided where high winds are identified as a risk.

Solutions include the following:

e cables with intrinsic resistance to Aeolian vibration;

e where aerial cables are integrated with a catenary wire in a “figure of eight” cross-section,
the cable should be twisted between each point of suspension (or with one twist per 10 m

between points of suspension);

o for other cables, wind vibration dampers should be added as shown in the example i
Figure 9).

n


https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

ISO/IEC 14763-2:2019 © ISO/IEC 2019 - 61—

NOTE The dampers reduce Aeolian vibrations (resonant vibration caused by low velocity wind blowing across
a cylindrical cable under tension.

~l

w

o <

oM =2

O

w

7
A

:I:frastructures serving multiple premises (enterprises, tenants) shall be restricted as specifie

ingress’of water.

Figure 9 — Example of wind vibration damper

.7 Spaces

.71 Requirements

.7.1.1 Spaces and structures inside buildings
.7.1.1.1 General

paces shall not be located

in emergency escape ways (where they obstruct),

in areas that are subject to risk of flooding.

()

Vhere risk of water ingress exists, a means of\evacuating water from the space shall b
rovided (e.g. a floor drain with backflow prevention).

—

imensions of spaces allocated to entrance facilities and distributors shall take into accour
ne initial volume and future expansion of telecommunications cabling and associated
quipment.

[)]

paces shall be located to provide appropriate levels of security (restricted access) to th
abling and equipment to be-contained within them. Access to spaces containing the cablin

o)

Annex B.
ignage shall bedn accordance with the safety and security objectives for the premises.

.7.1.1.2 Entrance facilities

—

rovisiopsshall be made to allow the sealing of pathway systems entering buildings to prever

U

pon entering buildings, telecommunications cables that do not comply with the national or

local fire regulations or the minimum recommended performance requirements of
IEC 60332-1-2 shall either be

terminated in an entrance facility which is outside the external fire barrier of the building,
or

terminated inside the building, within 2 m (unless an alternative distance is specified by
local regulations) of the point of internal penetration of the external fire barrier
(e.g. floor/ceiling/wall) or any length exceeding 2 m (unless an alternative distance if
specified by local regulations) is installed within a cable management system that meets
the requirements of a fire barrier in accordance with local fire regulations.
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NOTE This also applies where the cable has to pass through a space between two external fire barriers

within a building.
77113 Equipment rooms
Equipment rooms shall be provided with doors that

e are at least 1 m wide and at least 2,13 m high,
e do not have a doorsill,

° are fitted with-a Inhl(,

o have either no centre post or a removable centre post to facilitate access for larg
equipment.

<

Vhere cables are routed using high-level or ceiling-mounted pathway systems, the height ¢
abinets, frames and racks shall not exceed 75 % of the unobstructed height/between th

c=hQ

nless the range of cabinets, frames and racks to be used is to be restricted, spaces sha
provide a minimum of 2,6 m unobstructed height.

OTE Cooling requirements or the use of overhead pathway systems or cabinets,)frames and racks taller tha
13 m can necessitate increased unobstructed height requirements.

N Z

Vhile access is required to cabinets, frames, and racks, lighting shall provide a minimum g
00 Ix in the horizontal plane and 200 Ix in the verticalplane, measured 1 m above th
jnished floor in front (and at the rear, if applicable) of the)cabinets, frames and racks.

—_ N <

-n

loor loading capacity in the equipment room shall beadequate to bear

both the distributed and concentrated loads-'of the installed equipment with associate
cabling and media,

loads generated through the transit of equipment and associated infrastructure.

Tlhe minimum distributed floor loading-eapacity shall be 7,2 kPa.

Hloors, walls and ceiling shall be“selected and treated (e.g. sealed, painted, constructed) t
minimize the generation of dust.

In order to support the-operation of a wide range of telecommunications equipment, th
temperature and humidity at the air intake of operating equipment shall meet the requirement
zlpecified in Class-A2’of Table H.1. Increasing the range to A3, A4 or B can restrict the rang
f equipment that-ean be accommodated in the equipment room.

7.7.1.1.4 Rooms intended to contain distributors

Tlhe room dimensions shall be 3,0 m x 3,0 m minimum.

[nished floor and any overhead objects such as sprinklers, lighting fixturesy, or camerasg.

D =

—h

O

O O D

To provide additiomalspace for equipmentimstattatiomand—Tmaimterance,the o Toor

dimensions for distributors containing up to 500 outlets shall be 3,2 m (length) x 3,0 m (width)

(see Figure 10a).

NOTE 1 These requirements are based on the use of 800 mm x 800 mm cabinets that allow for sufficient cord
management for fully utilized cabinets or open racks with vertical cable management for sufficient cord
management for fully utilized racks. This will also accommodate access from both the front and back of the

cabinets or rack to install additional cabling and equipment (see 7.8.2.3).

For distributors containing more than 500 outlets, the minimum room size shall be increased
by 1,6 m along the line of cabinets for each additional group of up to 500 outlets to
accommodate the additional space for connecting hardware, cord management and active

equipment (see Figure 10b).
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NOTE 2 This requirement is based on the use of 800 mm x 800 mm cabinets that allow for sufficient cord
management for fully utilized cabinets or open racks with vertical cable management for sufficient cord
management for fully utilized racks. This will also accommodate access from both the front and back of the
cabinets or rack to install additional cabling and equipment (see 7.8.2.3).

/'y &
1,6 m | 1.6m 1,6 m N
c \ c -\
N» 4 (\! 4
(3] (3]
v v
P 30m N P 46m
IEC IEC
Figure 10a — Minimum room dimensions to Figure 10b — Minimum room dimensions to support
support distributors containing up to 500 outlets distributors containing between 501 and 1 000 outlet$

Figure 10 — Dimensions of rooms intended to contain distributors

Rooms intended to contain distributors shall be provided-with access at least 0,9 m wide and
at least 2 m high.

wul

ooms in which cables are routed to cabinets, frames, or racks using underfloor pathways
hall be provided with raised floor with an underfloor depth of not less than 0,2 m.

(7))

NOTE The height of rooms in which cables are fQuted using high-level or ceiling-mounted pathway system
rgstricts the height of cabinets, frames, and racks.that can be installed (see 7.8.1.4).

[

—h

Vhile access is required to cabinetsy-frames, and racks, lighting shall provide a minimum g
00 Ix in the horizontal plane and--200 Ix in the vertical plane, measured 1 m above thge
[nished floor in front (and at the rear, if applicable) of the cabinets, frames and racks.

(61

—h

Where the rooms are intended to contain active equipment in addition to the distributors,

o/ the temperature_and humidity shall be maintained to allow continuous operation of th
active equipment — in order to support the operation of the widest range ¢
telecommunications equipment the temperature and humidity at the air intake of th
operating.equipment shall meet the requirements specified in Class B of Table H.1,

W =

o/ adequate power supply shall be provided.

—

Tlhe location of the distributors within the room and any relevant mounting shall be capable g
supportmg the Ioads applied durmg the constructlon and operatlon of the distributors an

[oN

I|m|t of the supporting structure.

7.71.1.5 Enclosures containing distributors
Where the enclosure is intended to contain active equipment in addition to the distributor,

e the temperature and humidity shall be maintained to allow continuous operation of that
active equipment,
e adequate power supply shall be provided,

e bonds, where required, shall be in accordance with ISO/IEC 30129.
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The location of the enclosure and any relevant mounting shall be capable of supporting the
loads applied during the construction and operation of the distributor and associated
equipment. It shall be verified that proposed loading does not exceed the loading limit of the

supporting structure.

7.7.1.1.6 Access floors

The area of the access floor tile opening shall be at least twice the cross-sectional area of the

cables to be installed when the cabinets or frames are at full capacity. If the floor tile cut use
grammets or brushes the size of the aopening should be increased to accommodate th

S

a)

§|upport mechanisms for the grommets and brushes.

7.7.1.2 Spaces and structures outside buildings
7.7.1.2.1 General

Access to pathways between buildings is provided by spaces and structures that typicall
comprise maintenance holes, hand holes and telecommunication cabinets:

Criteria for the selection of the type of spaces and structures include

access volume required,
location,

q)

by)

d) available space,
d) local regulations,
Sl

risk of damage.

Maintenance holes and hand holes are used t@

facilitate a safe and secure pathway system between buildings,

ease the installation or removal of,cables,

enable changes of direction of'underground pathway systems.

=

laintenance holes are preferred over hand holes as they provide greater flexibility fg
xtension and expansion ofthe installed cabling infrastructure (e.g. additional pathways).

D

he spaces and strucfures are frequently located in unrestricted access areas and are subjeq
b considerable physical risk. Spaces and structures shall be designed to survive th
stimated risk and-shall be constructed and installed in accordance with the required design.

D = -

>

Il openingsS~to spaces and structures shall maintain the environmental performance of th
pace orstructure.

n

(able.entrances to spaces and structures shall

<

=

—

[

4%

e be provided with the necessary cable support to prevent kinking at the point of entry,

e provide strain relief for the cable if not already done by separate fixtures.
Covers for maintenance holes and hand holes shall be selected to

e support anticipated physical loads,

e provide appropriate levels of security against unauthorized access to the maintenance

hole.

Material used to construct spaces and structures shall be specified to resist deterioratio
when exposed to sunlight.

n
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7

.7.1.2.2 Maintenance holes

Maintenance holes shall be

designed to maintain the relevant minimum radius of the cable(s) to be installed; where
either multiple cable types are involved or cables have multiple bend radius specifications
(e.g. cable bundles, so-called shotgun cables or cables with catenary cables attached),
the largest minimum bend radius shall apply,

large enough to contain closures and “feed in” if required,

Maintenance holes shall be used on both sides of a road or rail crossing.

Tlhe location and distances between maintenance holes shall’be determined in accordance
with the relevant instructions for the cables to be installed and the installation technique to be
gmployed.

Routing of cables through maintenance holes shall*cemply with the installation requirements
af 8.9.3.

Rathway systems connected to the maintenance holes shall not act as a drain. However, it is

D

—

W

—

n

D = -

able can damage it and/or the pathway systems connected to it.

nLhall be expected to fill 'with water. For sump-pumped maintenance holes, the pump shall b

contain adequate fittings to support closures, If required.
laintenance holes shall be used to enable

changes of depth of underground pathway systems,
changes in volume and quantity of underground pathway systems,
the future installation of additional pathway systems,

the accommodation of closures.

xpected that water will pass through the pathway system in some circumstances.

[®N

he appropriate type of maintenancetholes shall be selected following an analysis of groun
ater table conditions. A sump-sealed maintenance hole shall not be used where the watsg

—

—

ealed (sump-sealed) mainfenance holes are useful where the ground water table is low bl

[

aintained in order to.prevent gradual ingress of water.

.7.1.2.3 Hand holes

he location’and distances between hand holes shall be determined in accordance with th
blevant \instructions for the cables to be installed and the installation technique to b
mployed.

O O

7

et T
Ty v

.7.1.2.4 Telecommunications cabinets

Telecommunications cabinets shall be in accordance with the design guidelines of
IEC 61969-1 and IEC 61969-2.

T
a

p

he design of the telecommunications cabinets shall include any requirements for the
ccommodation of climate control equipment, electrical connections (including uninterruptible
ower supplies) and alarm systems to advise of unauthorized access.

Where the spaces and structures are intended to contain active equipment,
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e the temperature and humidity shall be maintained to allow continuous operation of the

active equipment,

e adequate power supply shall be provided.

The loading limits of the locations of telecommunications spaces and structures shall not be

exceeded during construction and operation.

The loading limits of any mounting hardware within telecommunications spaces and structures

shall not be exceeded during construction and operation.

7.7.2 Recommendations
7.7.2.1 Spaces and structures inside buildings

7.7.2.1.1 General

w

paces should be located centrally in the area they serve.

-

ositive air pressure systems (including appropriate filters) should be\us€éd to prevent ingres
f dust and other contamination to the space.

(@)

Any water and drain pipes that pass through the space should_be located away from and ng
directly above cabling or equipment.

—

he provision of mains, or other, power should be adequate to support the operation of th
telecommunications equipment intended to be housed-within the space.

7.7.2.1.2 Entrance facilities

Tlhe location of entrance facilities should minimize, as far as practicable,

the length of bonding conductors.to the main earthing terminal of the building,

the electromagnetic interferepce produced by electrical service rooms.

Tlhe number of pathways andypathway systems to each entrance facility depends both on th
number and type of cables™{o be installed and any segregation requirements imposed by 7.
gr by the access providers,.

he pathways and\pathway systems to each entrance facility should have adequate capacit
b handle growth.and additional external service providers.

|

7.7.21.3 Equipment rooms

he space allocated to equipment rooms should not be restricted by building component
b, g ifts, core, outside walls, or other fixed building walls) that limit expansion.

—~

4%

[

©

Equipment rooms should not have exterior windows to minimize heat load and increase

security.
The minimum distributed floor loading capacity should be 12 kPa.

In equipment rooms containing aisles, separate aisles should be used for telecommunication
and power supply cabling.

S

Where it is not possible to allocate separate aisles to telecommunications cabling and power

supply cabling, both horizontal and vertical segregation should be provided by
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e using different rows of tiles in the aisles for power and telecommunications cabling, with

the power and telecommunications cables as far apart from each other as is practicable,

e installing the telecommunications cabling in pathways as far above the power cables as is

practicable.

Lighting should be located in aisles between overhead cable pathways rather than adjacent to

or directly above overhead cable pathways.

7.7.21.4 Rooms intended to contain distributors

Hloors, walls and ceiling should be selected and treated to minimize the generation of dust.

Consideration should be given to application of floor covering comprised of canti-stati
material.

wal

ooms in which cables are routed to cabinets, frames, or racks using underfloor pathway
hould be provided with raised floor with an underfloor depth of not less than 0,3 m.

n

Q

eiling height should be 3 m minimum to allow the installation of

widest range of cabinets, frames and rack heights,

high-level or ceiling-mounted pathway systems.

Building elements (e.g. doors, floors, lifts) that provide®access to rooms intended to contai
distributors should accommodate the probable weightsvand sizes of equipment to be brough
to the rooms.

NOTE Equipment is often pre-assembled off site and delivered as complete cabinet/frame/rack units.
7.7.2.1.5 Access floors

Access floor tile openings should

be no larger than required andyshould use gaskets, brushes, or other method to minimiz
loss of underfloor pressure,

have edging or grommegts that do not interfere with placement of frames and cabinets.

Access floor tile openings for cabinets should be placed under the cabinets, where cabinet
dre intended to be placed or at another location where the opening will not create a trippin
hazard.

Access floartile openings for frames should be placed either under the vertical cabl
managers . between the frames or under the frame (at the opening between the bottom angles
Generally; placing the opening under the vertical cable managers is preferable as it allow
gquipment to be located at the bottom of the frame.

—_. =)

(O]

~

[2)

7.7.2.2 Spaces and structures outside buildings
Telecommunications cabinets should be provided with

e adequate physical protection (e.g. by appropriate ruggedization or location),

e adequate security (e.g. locks).
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7.8 Functional elements
7.8.1 Requirements

7.8.1.1 General

Functional elements shall be located where it is possible to undertake subsequent

measurements, repair, expansion or extension of the installed cabling with minimal disruption

Where telecommunications cabling and power supply cabling are contained within a closure,

access to power supply cabling shall be restricted according to local regulations.

NOTE If power supply cabling and telecommunications cabling are installed without physical barrier between th
Vo systems, work on either cabling system can be limited to persons with appropriate qualifications desighated Y
ptional or local regulation.

5 =

Information concerning functional elements shall be included in the administration system i
accordance with Clause 9.

7.8.1.2 Termination points

Tlermination points for telecommunications cables shall be located-and oriented in such a wa
as to prevent ingress of moisture or other contaminants and to<reduce the risk of damage t
the cables connected to them. Connecting hardware selected for telecommunications cablin
slhall not be interchangeable with the sockets or plugs usedfor power supply distribution.

Where termination points are presented at outlets (i.e.~not within distributors),

building columns, and permanent walls,

o| restricted-access outlets can be installed’in other places (e.g. above suspended ceiling
or under raised floors),

o/ outlets shall be placed or protected to prevent accidental damage due to frequentl
moving objects such as vacuum~cleaners, rolling tables and hospital beds,

o| outlets shall be placed or protécted to allow normal maintenance/cleaning (e.g. fluids fron
cleaning) of the surrounding area.

7.8.1.3 Distributors‘within rooms

—

he location of thé~distributor within the room shall allow for the installation of additiona
abling without major disruption.

(@)

7.8.1.4 Cabinets, frames and racks

7.8.1.4.1 General

Gabinets, frames and racks (or the closures within them) shall provide the necessary levels ¢

O <<

o| user-accessible outlets shall be located in fully’ accessible, permanent locations such afs

[©)

[

jn}

—h

pnysical and environmental protection Tor the telecommunications cabling and equipme

—

installed. Cabinets, frames and racks shall achieve the necessary protection by their location,
design features or a combination of both. Where necessary, environment control shall be

provided within the space and/or cabinets.

The location of cabinets, frames and racks shall

e be consistent with the space, floor loading and other services required for

telecommunications equipment,

o allow the installation of the necessary cabling together with the delivery and removal of

larger items of apparatus,

e provide a minimum clearance of 0,9 m on all faces where access is required.
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The height of cabinets, frames and racks shall not exceed 2,4 m and shall not exceed 75 % of
the room height in rooms in which cables are routed using high-level or ceiling-mounted
pathway systems.

The design and dimensions of the cabinets, frames and racks, together with clearances, shall
ensure that

e it is possible to install the initial quantity of cables in accordance with the minimum bend
radii (installation and operating). Where either multiple cable types are involved or cables
have multiple bend radius Qpn(‘ifir‘a’rinne (n g—cable bundles so-called shotgun cables gr

cables with catenary cables attached), the largest minimum bend radius shall apply,

o/ additional cables can be subsequently installed in accordance with the minimum bendiradj
(installation and operating). Where either multiple cable types are involved or cables hav
multiple bend radius specifications (e.g. cable bundles, so-called shotgun cables or cable
with catenary cables attached), the largest minimum bend radius shall apply,

(2]

o| facilities for the management of cables and cords are provided that enable* horizontal and
vertical management of all cords and jumpers to the maximum planned fill and allow thg
required airflow into and out of equipment as specified by the equipmer
manufacturer/supplier,

—

o fittings are provided for bonding of telecommunications equipment and cabling to th
protective and functional earthing systems,

[

o/ adequate ventilation is provided for anticipated telecommunications equipment,

o/ cable segregation requirements of 7.9 are met.

7.8.1.4.2 Cabinets, frames and racks containing’ distributors only

When placed on an access floor, cabinets, frames and racks should be arranged so that they
permit at least one and preferably two tiles inithe front and rear of the cabinets and frames tp
be lifted.

CGabinets should be aligned with either_the front or rear edge along the edge of the floor tile.
Hrames should be placed in such-a way that the rods that secure the frames to the concretp
slab will not penetrate an access floor stringer.

—

he capacity of the vertical cable management within cabinets, frames and racks should b
wice the cross-sectional area of the cables to be installed when the cabinets or frames are 4
il capacity.

—
—~ D

—h

7.8.1.4.3 Cabinets, frames and racks containing, or intended to contain, active
equipment

h addition to the recommendations of 7.8.1.4.2, cabinets should provide adequate ventilatio
br_eguipment — if no active cooling mechanisms are provided by the cabinet, the front an
par/doors should have at least 66 % open space.

=)

—
[oN

—

If placement of cabinets in accordance with 7.8.1.4.2 creates unequal aisle sizes, the front
aisle should be the larger one to provide more working space for installation of equipment and
a greater area for providing cool air to cabinets.

7.8.1.5 Closures

The closures shall be large enough to allow management of the cable and cable elements to
be accommodated, taking into account the bend radius requirements defined in the
instructions provided by the telecommunications cable manufacturer and/or supplier.
Where instructions are not available,

e for closures containing cables the radius applied shall be in accordance with 7.6.2.1.2,
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for closures containing cable elements, the radius shall be 30 mm.

The closures shall be located such that it is possible to undertake subsequent measurements,
repair, expansion or extension of the installed cabling with minimal disruption.

The cable entrance to closures shall

maintain the environmental performance of the closure,

provide the necessary cable support and prevent kinking at the point of entry into the

jww ]

i e |

il e |
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(@l a)

dll faces where access is-required.

Tcess floor openings should be designed to ensure that the bend radius requirements of th

closure,
provide strain relief for the cable if not already done by separate fixtures within the closurg,

be capable of accepting suitable glands.

.8.2 Recommendations
.8.2.1 Distributors within rooms
istributors should be located in dedicated rooms.

istributors should be located in cabinets, frames or racks.

istributors should be located in accordance with the maximum lengths specified within th
bference implementations of the referenced cabling desigh standards.

4%

.8.2.2 Distributors within enclosures

istributors should be located in accordance with- the maximum lengths specified within th
bference implementations of the referenced cabling design standards.

4%

.8.2.3 Cabinets, frames and racks

Vhere both telecommunications cabling and power supply cabling are contained within p
losure, they should be in separaté.parts of the closures or under separate covers.

he location of cabinets, frames and racks should provide a minimum clearance of 1,2 m op

—h

he vertical cable management, horizontal cable management, slack storage, and location ¢

[

stalled cables are met.

onnectignjpoints within floor-standing cabinets, frames and racks should be located betweep
,(15 mand 2,1 m above the finished floor.

~J

.90 Segregation of telecommunications cabling and power supply cabling inside

7.

buildings

9.1 General

Subclause 7.9 specifies segregation requirements and recommendations for unscreened and

S
u

p

creened cables in accordance with the IEC 61156 series (together with other balanced and
nbalanced, including coaxial, cables) with respect to electromagnetic interference from
ower supply cabling. Where appropriate, the requirements and recommendations are specific

to particular cable specifications.

The segregation requirements of 7.9.2 assume that
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e the electromagnetic environment complies with the levels defined in the IEC 61000-
series for conducted and radiated disturbances (e.g. power supply cabling),

6

e the power supply is non-deformed but has high frequency content consistent with the

switching and operation of connected equipment in accordance with the IEC 61000-
series,

6

NOTE 1 “Deformed” power supplies are outside the scope of this document and can require additional

engineering practices.

e the telecommunications cabling supports any applications listed in the referenced cabling

desigmstandards:
he segregation requirements of 7.9.2 are those required with regard to electromagneti

he general reduction of electromagnetic interference within buildings is primarily achieved b
ne use of effective bonding networks (see ISO/IEC 30129). Local regulations for’safety ca
ontain different segregation requirements. In these circumstances, safety has highest priorit
ut the more stringent requirement shall take precedence.

o0 =f - =

Z

OTE 2 Power supply cabling outside buildings can carry high voltages and currents/which render the abo
5sumptions invalid and separation distances of many metres can be required.

)

Vhere manufacturers' instructions require more stringent installation practices, these shall b
bllowed.

= <

Vhen cabling is installed in an electromagnetic environment exceeding the levels ¢
EC 61000-6, the separations should be increased.

_——

Specific items of electrical equipment and the power supply cabling associated with them ca
r

Hxamples of such items include certain types*of lamps and equipment including that used i
drc welding, frequency induction heating\and hospitals together with radio, TV and radg
transmission systems. Table 10 provides minimum recommended separation distance
b
S

etween metallic telecommunicationsiand certain items of electrical equipment and the pows
upply cabling associated with<thém (without taking into consideration the screenin
ffectiveness of cables or cable Jmanagement systems). In all cases, analysis should b
erformed based on product supplier’s information, where available, to determine the require
segregation. Where supplier’stinformation regarding the sources of interference does not exis
nalysis should be perfoermed regarding possible disturbances, e.g. frequency range
armonics, transientsy bursts, transmitted power. Where there is a conflict between th
utcome of such analysis and the requirements resulting from the analysis of 7.9.2, the mos
stringent requirements shall apply.

Table 10 — Separation recommendations between metallic
telecommunications cabling and specific EMI sources

mterference (EMI) between defined groups of power supply and telecommunications’ cables.

bquire additional practices resulting in segregation requirements in excess of those of 7.9.2.

[¢]

o<

=

=}

~ D

Source of disturbance Minimum separation
mm
Fluorescent lamps 130
Neon lamps 130
Mercury vapour lamps 130
High-intensity discharge lamps 130
Arc welders 800
Frequency induction heating 1 000

The environmental compatibility shall be achieved by selection of appropriate component
and/or by mitigation techniques that modify the environment, including

S
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isolation from the defined environment (by means of protection/segregation),

separation from the defined environment.
.9.2 Requirements

.9.2.1 General requirements

The requirements for separation between telecommunications cables and power supply

[

ables depend upon

the electromagnetic immunity of the telecommunications cable measured as
— coupling attenuation for screened balanced cables,

— transverse conversion loss (TCL) for unscreened balanced cables,

— screening attenuation for unbalanced (coaxial) and twin axial cables,
the construction of the power supply cable,

the quantity of, and type of electrical circuit provided by, the power supply cables,

he divider can take the form of a separate pathway system/cable management system fg
he telecommunications cable and/or the power supply cablesior a physical divider within
ommon pathway system. In the latter situation, electromagnetic performance of the barrig
hall be at least that of the pathway/cable management sysStem.

he minimum separation requirement, 4, is calculated\by multiplying the minimum separation
, obtained from Table 12 by the power cabling-factor, P, from Table 13. The value of
btained from Table 12 depends upon the classification of the telecommunications cable ¢
able 11 as shown in Figure 11. A flowchart approach to this calculation is shown i
igure 12.

Segregation Class = a
(from Table 11)

v

Select containment
(from Table 12)

v

Determine S
(from Table 12)

v

Determine P
(from Table 13)

v

the presence of dividers between the telecommunications cables andvpower supply cables.

= 0 =

Separation
A=8SxP

IEC

Figure 11 — Process of determining cable separation

The separation requirements for segregation Class a in Table 12 shall be applied if

the mix of applications or the cabling to be installed is unrestricted,

the type of cabling to be installed is unrestricted.
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Table 11 — Classification of telecommunications cables

1

Q

1

R

= T

cable management systems to be used to provide the required separation.
Local regulations~can require a barrier or greater separation than calculated using thi
dpproach.

—

Telecommunications cable
Screened Unscreened Coaxial/twinaxial
Coupling attenuation TCL Screening attenuation Segregation Class
at (30 to 100) MHz at (30 to 100) MHz at (30 to 100) MHz
dB dB dB
280° 270-10xIgf 285¢ d
=557 =60 - T0X1g7 =55 C
>40° >50 - 10 x Ig £ ¢ > 40 b
<40 <50 -10x1gf <40 a

b Balanced cables meeting the Type Il coupling attenuation requirements of IEC 61156-5and IEC 61156-
¢ Balanced cables meeting the Type Il coupling attenuation requirements of IEC 61166-5 and IEC 61156-

d  Balanced cables meeting the Level 2 TCL requirements of IEC 61156-5 and IEC 61156-6 meet

¢ Coaxial cables in accordance with IEC 61196-7 (ISO/IEC 11801-1,Category BCT-C) meet segregation

Balanced cables meeting the Type | coupling attenuation requirements of IEC 61156-5 and IEC/61156-6
meet segregation Class d.

6 meet segregation Class c.
6 meet segregation Class b.

segregation Class b. These cables can deliver performance of segregation Class ¢ or d provided that
the relevant requirements are also met.

Class d.

the cable performance with regard to the relevant parameters is unknown then it shall b
ssumed to meet the requirements of segregation. Class a.

he separation requirements for segregation Class b in Table 12 represent the minimur
requirements of this document, where the cabling to be installed is in accordance with, and i
intended to support the applications ‘listed in, the referenced cabling design standardg.
educed separations based upon segregation Classes c or d of Table 12 can restrict the typ
and use of cables installed in the pathways and cable management systems selected.

uture expansion of boththe power supply and telecommunications cabling shall be take
imto account when determining the separation requirement and the selection of pathways an

he free-space separation of Table 12 also applies

to.telecommunications cables and main power cables installed in the same containment,

=]

[

a3

[

2anv caontainment that does not meet the minimum screenin
S —GOoHt ettt GeeShot t—t AHAHHAR-S 666

a-n [a¥a)
T o e TSt Tt oS g P oo et LA~ a2 P

J
to the open containment of Table 12.
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Table 12 — Minimum separation, S

Free space separation Containment applied to telecommunications or
Segregation Class (i.e. without power supply cabling
(from Table 11) electromagnetic Open metallic Perforated metallic | Solid metallic
barrier) containment 2 containment ¢ containment ¢
mm mm mm mm

d 10 8 5 0

c 50 38 25 0

b 100 75 50 0

a 300 225 150 0

a8 Applicable to containment with screening performance (DC to 100 MHz) equivalent to welded mesh steel
wire mesh cable tray of mesh size 50 mm x 100 mm. This screening performance is also achieved with a
steel cable tray of less than 1,0 mm wall thickness and/or more than 20 % equally distributed perforated
area.

b The upper surface of installed cables shall be at least 10 mm below the top of the barrier:

¢ Applicable to containment with screening performance (DC to 100 MHz) equivalent to a steel cable tray of
at least 1,0 mm wall thickness and no more than 20 % equally distributed perforated area. The screens or
armouring of power cables are considered to act as perforated metallic containment if they do not meet
this constructional equivalent of solid metallic containment.

Applicable to containment with screening performance (DC to 100 MHZ). equivalent to a steel conduit of
1,5 mm wall thickness. Specified separation is in addition to that provided by any divider/barrier. The
assumption underlying the material performance of the conduit is“that the product of the permeability and
conductivity is greater than 38 H-S/m2. This performance is not'previded by stainless steel, aluminium and
non-magnetic materials. A 1,0 mm wall thickness of the same.material does not support S = 0 mm.

Table 13 — Power ¢abling factor, P

Electrical circuit type #:b-¢ Quantity of circuits Power cabling factor, P 9
20 A 230V 1-phase 1to0 3 0,2
4to6 0,4
7to9 0,6
10 to 12 0,8
13 to 15 1,0
16 to 30 2
31 to 45 3
46 to 60 4
61to 75 5
> 75 6
a\ The power cabling factor shall be used as a multiplier for the calculation of distance A in
conjunction with S from Table 12.
b__3-phase cables shall be treated as three 1-phase cables
¢ More than 20 A shall be treated as multiples of 20 A.
4 Lower voltage AC or DC power supply cables shall be treated based upon their current
ratings, i.e. a 100 A 50 V DC cable = five 20 A cables (P = 0,4).
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START

Is cabling dedicated to
CATV applications?

See |IEC 60728 series |« a

Is application support
In accordance
with generic cabling
standard

Minimum
YES Segregation Class = b
(from Table 11)

A 4

Segregation Class = a
(from Table 11)

v v

Select containment
(from Table 12)

v

Determine S
(from Table 12) | | |

v

Select cable

Determine P Select alternative |OR | with 4_|:|
(from Table 13) containment alternative
Segregation Class
y A
Do the NO

pathways and cable management
systems allow separation
A =8x\P?

! Do national/local regulations :
Apply_separatlon or manufacturer’s instructions impose Amend sepa_ratlon
A4=8xP more stringent requirements? as appropriate

Install

IEC

Unless the cabling to be installed is intended to support the applications listed in the relevant generic cablin
desigh~standard, i.e. the mix of applications or the type of cabling to be installed is unrestricted, the separatio
requirements for Segregation Class a in Table 12 are applied.

=)

Figure 12 — Flowchart for cable separation calculation

The applicable minimum separation requirement, 4, is the minimum separation between the
telecommunications cables and power supply cables that is allowed at any point between their
respective fixing points or that is created by other restraints (physical or contractual) including
barriers or dividers.

For telecommunications cables and power supply cables within a single pathway system, or in
parallel pathway systems, without dividers,

a) 4 is the minimum separation between the telecommunications cables and power supply
cables including all allowances for cable movement between their fixing points (see
Figure 13a and Figure 15),
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b) where no fixing or restraint is present, 4 is assumed to be 0 mm (see Figure 13b).

For telecommunications cables and power supply cables within a single pathway system, or in
parallel pathway systems, with dividers,

c) for cables installed in adjacent compartments of a pathway system or another pathway
that incorporates a divider, the required separation 4 shall be provided by the divider (see
Figure 14a), unless additional cable fixing or restraint is present (see a) above),

d) for cables mstaIIed in non-adjacent compartments of a pathway system or another
d

=

by the distance between the dividers (see Figure 14b) unless additional cable fixing)g
restraint is present (see a) above).

he minimum separation requirement applies in three dimensions. Howevér,- wher
telecommunications cables and power supply cables are required to cross _.and require
inimum separation cannot be maintained, then the angle of their crossing shall b
aintained at approximately 90° on both sides of the crossing for a distance \no less than th
pplicable minimum separation requirement.

[CEECEE SRS

el

[

ower supply cables and cables of other “trades” shall not be instalted ‘within the same cabl
undle or in the same compartment of a pathway or pathway system as telecommunication
ables unless physical separation is maintained or provided.

o
[

o

Vhere power supply cables (other than single core cabl€s 'operating at voltages exceedin
C 600 V) pass through a fire barrier, it is possible to reduce the separation requirements ¢
.9.2 provided that

~N D <
o)

o/ the total distance over which the reduction in the separation occurs is not greater than the
thickness of the fire segregation barrier plus 9,5 m on each side,

o/ the telecommunications cables and powegrs;supply cables are enclosed in separate trunkinp
or conduit,

¢/ local regulations concerning fire barriers are complied with,
IEC 60364-5-52 is taken into account.

A=0
—
<3 ¥
>
EC IEC
Figure 13a — Separation with restraint Figure 13b — Separation without restraint

O = telecommunications cabling

Figure 13 — Separation of power supply and
telecommunications cables without dividers
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A = divider thickness ‘ O

o Ak -

A = divider thickness

IEC
IEC
A =distance )
between dividers 8 g
c >
83
R c
T ©
n 9
3
Ji. Z I
IEC
IEC
Figure 14a — Separation with single divider Figure 14b — Separation with multiple

dividers

. = mains power cabling

O = telecommunications cabling

Figure 14 —Assumed minimum separation of power supply
and telecommunications cables with dividers

Restraint/fixing

/

4 —

Separation \‘
\
|

(I

IEC
Figure 15 — Example of cable separation distance

7.9.2.2 Conditions for zero segregation

The following conditions for zero segregation are additional to those provided by solid metallic
containment of Table 12.
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No segregation is required between telecommunications cabling and power supply cabling
(other than that required by national or local regulation or IEC 60364-5-52) provided that the
telecommunications cabling is application(s)-specific and the application(s) support(s) a zero
segregation relaxation.

No segregation is required between telecommunications cabling and power supply cabling
(other than that required by national or local regulation) provided that all the following
conditions are met:

o the telecommunications cables meet the rnqllirnmnn'fe of cpgrngafinn Classes b c or d of

Table 11, and

o/ the environmental classification of the space containing the telecommunications¢abling
complies with electromagnetic classification E, of ISO/IEC 11801-1, and

o/ the power supply conductors comprising a circuit are either
— within an overall sheath and provide a total current no greater than 100.A, or
— twisted, taped or bundled together and provide a total power no greater than 10 kVA.

his allowance should be not applied in spaces allocated to distributers in accordance with
ne referenced design standards or equivalent concentrations of transmission equipment.

=

h all other cases the requirements of 7.9.2.1 apply.

=

OTE The selection of this segregation approach and the planning of the pathway can render it unsuitable [if
modifications are subsequently made to the resulting electromagnetic environmental classification.

7.9.3 Recommendations

—

elecommunications cabinets, frames and _racks should be separated from electrica
quipment, e.g. high-voltage/low-voltage (HV/LV) transformers.

D

~J

.10 Segregation of underground telecommunications cabling and power supply
cabling outside buildings

7.10.1 General

[oN

Jubclause 7.10 specifies requirements and recommendations for unscreened and screene
balanced, and coaxial, (Cables used within cabling in accordance with the ISO/IEC 1180(
series. Where appropriate, the requirements and recommendations are specific to particulg
clable specifications.

—

—

he segregation requirements and recommendations of 7.10 are applicable to 4|
elecommunications cables containing conducting components (whether or not used for sign4
ansmission) and power supply cabling operating at < 25 kV.

—

—

The’segregation requirements and recommendations of 7.10 are those required with regard tp
protection (of the telecommunications cabling and attached equipment from physical damaggq)
and electromagnetic interference (EMI). Local regulations for safety can contain different
segregation requirements. In all circumstances, safety has highest priority but the more
stringent requirement shall take precedence.

Where manufacturers' instructions require more stringent installation practices, these shall be
followed.

7.10.2 Power supply cabling < AC 1 000 V RMS or DC 1 500 V
7.10.2.1 Requirements (protection)

The minimum separation between telecommunications cables and power supply cables shall
be 0,05 m.
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7.10.2.2 Recommendations (protection)

Where the telecommunications cables and power supply cables are required to cross, an
additional barrier should be installed between the cables to provide electrical isolation.

7.10.2.3 Requirements (EMI)

The minimum separation from telecommunications cables shall be in accordance with the
requirements of 7.9.2. Where information enabling the calculations of 7.9.2 is not available
the minimum separation shall be 1 m.

Where the telecommunications cables and power supply cables are required to cross, ‘th
3ng|e of their crossing shall be maintained at 90 degrees on both sides of the crossing for
istance no less than the relevant minimum separation.

O (D

7.10.2.4 Recommendations (EMI)

None

7.10.3 Power supply cabling > AC 1 000 VRMS or DC 1 500V

7.10.3.1 Requirements (protection)

—

nless either the telecommunications cables or the powersupply cables are installed in nor}-
onducting conduit or duct or separated by a non-conducting barrier, the minimum separatio
etween telecommunications cables and power supply:cables shall be 0,3 m (see Figure 16).

o0
=]

{1 either the information technology cables or thepower supply cables are installed in non
onducting conduit or duct or they are separated by a non-conducting barrier of equivaler
msulation performance, then no separationyjis required (additional to that provided by th
arrier).

O =0
D —~

Telecommunhications
cable

Non-conducting
conduit/duct

0,0 m plus
that provided by barrier

Power supply
cable

IEC

Figure 16 — Example showing the protection of underground information
technology cables when located next to power supply cables

Where the telecommunications cables and power supply cables are required to cross (see
7.10.3.3),

e the upper cable shall be the telecommunications cable,
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if @ minimum separation of 0,3 m is maintained at the point of crossing, the
telecommunications cable shall be provided with mechanical protection, extending at least
0,5 m each side of the crossing,

if a minimum separation of 0,3 m cannot be maintained at the point of crossing, both the
telecommunications cable and the power supply cable shall be installed in a non-
conducting conduit or duct or separated by a non-conducting barrier, extending at least

0,5 m each side of the crossing.

7.10.3.2 Recommendations (protection)

None.

7.10.3.3 Requirements (EMI)
Where the telecommunications cables and power supply cables are requiredcto/cross, th

jngle of their crossing shall be maintained at 90 degrees on both sides of the\crossing for
istance no less than the applicable minimum separation requirement.

7.10.3.4 Recommendations (EMI)

None.

7.10.4 Earthing systems

7.10.4.1 General

<

Vhere there are buried parts of earthing systems).clearances should be maintained frorn
arth electrodes and, in general, from metallic buried parts of power cables.

D

7.10.4.2 Requirements (protection)

—

he segregation requirements of Tablé )14 apply between telecommunications cabling an
parts of buried earthing systems provided that

o if the telecommunications cable is direct buried its sheath has a dielectric strength of 4
least 1,5 kV at 50 Hz,

o/ if the telecommunications cable is installed in a non-conducting conduit or duct, th
conduit or duct is constructed of a material having an equivalent dielectric strength.

Hurther information‘is)provided in ITU-T K.88.

 locations identified as containing hot zones, the installer shall contact the owner of the H
nstallation €oncerning the risks (probability, duration) and the size of the hot zone.

7.10,.4.3- Recommendations (protection)

VO

—

In_all cases as great a separation as is practicable should be provided between th

telecommunications cables and buried metallic parts of power cables.

Where it is necessary to run cables closer together than the distances given in Table 14 and

Table 15, cables containing metallic parts shall be fitted in an insulated outer sheath. Th
outer sheath should extend sufficiently to ensure compliance with the limits.

e
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Table 14 — Minimum distance between telecommunications cables
and earthed electrodes of power systems in rural and urban environments

Soil resistivity @

Low voltage (< 1 kV)

High-voltage (=< 25 kV)
earthing system

High-voltage (< 25 kV)
earthing system

om (neutral earthing
electrode ®) (with isolated neutral or (directly earthed neutral)
arc suppression coil)
Rural Urban Rural Urban

<50 2m 4m
5( to 500 4m 8 m
5(0 to 5 000 2m 8m See 7.10.3.1 |20 m See(7410.3]1
5 P00 to 10 000 8 m 40 m
> 10 000 8 m 80 m

2 | There is no International Standard for such a measurement; however further information\ can be found [i

IEEE Std 81.

b | This distance is considered sufficient to avoid irreparable damage to the cable eleménts or construction of the

telecommunications cables due to lightning on the power supply cabling.

Table 15 — Minimum distance between telecommunications cables and earthed
electrodes of power systems in accordance with ITU-T K.8

Soil resistivity 2 High-voltage (< 132 kV) High-voltage (< 132 kV)
o earthing system earthing system
m
(with isolated neutral or (directly earthed neutral)
arc suppressjon-coil)
Rural Urban Rural Urban
<50 5m 2m 10m 5m
50 to 500 10 m 5m 20 m 10 m
500 to 5 000 10'm 10m 100 m 50 m
5000 to 10 000 20 m 10m 100 m 50 m
> 10 000 20 m 10m 200 m 50 m
28 There is no_lInternational Standard for such a measurement; however further
information canybe found in IEEE Std 81.

7.10.5.1

Unless Snational

7.10.5 Other infrastructures

Recommendations

or local

regulations specify other requirements,
protective measures of Table 16 should be observed. Additional separation can be applied t
qllow access for maintenance and repair of the information technology cabling and pathways.

the segregation angd

O
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Table 16 — Minimum clearances and protective measures at crossings between
telecommunications cables and various underground services

Other services Clearances at Protection measures to be applied to
crossing the telecommunications cabling
Inflammable gas or liquid ducts 0,5m Conduit or duct extending for at least
(operating pressure < 500 kPa) 1,0 m each side of the crossing.
Inflammable gas or liquid ducts 1,5m Conduit or duct extending for at least
(operating pressure > 500 kPa) 1,0 m (ffs) each side of the crossing.
Vater pipes sewers and qucts 0,3 m Condult or duct extending for at least
0,5 m each side of the crossing.
District heating pipes 1,0 m Conduit or duct extending for at least
0,5 m (ffs) each side of the crossing.

ffs — for further study

7.11 Segregation of aerial telecommunications cabling

~l

.11.1  General

ubclause 7.11 specifies requirements and recommendations for unscreened and screene

Vhere appropriate, the requirements and recommendations. are specific to particular cabl
pecifications.

O < T (N

—

he segregation requirements and recommendations\of 7.11 are those required with regard t
rotection (of the telecommunications cabling and.attached equipment from physical damage
nd electromagnetic interference (EMI). Local ‘regulations for safety can contain differer
gregation requirements. In all circumstances, safety has highest priority but the mor
ringent requirement shall take precedence:

o]

w0 Q

—

he proximity and crossing of teleeommunications cabling and overhead power suppl
mfrastructures is addressed in 7 41.2.

—

he sharing of telecommunications cabling with overhead infrastructures carrying powse
upply cables < AC 1 000% RMS or DC 1 500 V is addressed in 7.11.3.

n

—

he sharing of telecommunications cabling with overhead infrastructures carrying powg
upply cables > AC\1"'000 V RMS or DC 1 500 V is addressed in 7.11.4.

(7))

Arecautions.shall be taken in order to avoid contact with parts of power supply cables an
dssociated equipment. Telecommunications cables shall be lower than power supply cables.

TlheA methods (components and construction techniques) employed to maintain th

alanced, and coaxial, cables within cabling in accordance with the ISO/IEC 11801 serieg.

D ~—0

4%

sggregation requirements shall take into account all relevant operating and environments

conditions (e.g. sun, rain, wind, ice).

7.11.2 Overhead power supply infrastructures

7.11.2.1 Requirements (protection)

Unless national or local regulations specify other requirements, the segregation and

protective measures of 7.11.2 shall be applied.

If the supporting structures of the telecommunications cabling are non-conducting

(e.g. wooden) or insulated, the minimum clearance between aerial telecommunications an
overhead power supply cabling shall be as specified in Table 17.

d
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Table 17 — Minimum clearances between aerial telecommunications

— 83 —

and overhead power supply cabling

Infrastructure element

Overhead power supply
<AC 1000V RMS or DC 1500V

Overhead power supply
>AC 1000V RMS or DC 1 500 V

Power supply
cables

Power supply
cables

Power supply
poles

Power supply

cables/ conductors

Power supply
poles

(insulated) (uninsulated)
Telecommunications cables 0,5m 1,0 m 0,5m 2m 1,0 m
Telecommunications poles 0,5 m T.0m 0,5 m Zm T,.0m

<

Vhere power supply cables (<1 000V AC or 1 500 V DC) and telecommunications Cables ar
fixed on the external surfaces of buildings or other structures, they shall be separated by 3
l¢ast

o/ 1,0 mif one or both are uninsulated,

0,2 m if both are insulated.

7.11.2.2 Recommendations (protection)

Tlhe horizontal separation between telecommunications cand power supply cablin
'lerastructures should be greater than the height of the highest infrastructure (see Figure 17
nless

o/ measures are implemented to avoid possible contact between aerial telecommunication
cables and overhead power supply cables following mechanical faults (e.g. fallen wires @
supporting structures), or

o/ the telecommunications cables are insulated to the highest voltage present.

A

h>H

H,

(42

—

— Q

)

A
y

IEC

Figure 17 — Separation of adjacent infrastructures

The pathway system for telecommunications cables should be underground rather than

overhead when crossing under HV lines exceeding 25 kV.
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7.11.2.3 Requirements (EMI)
See ITU-T K.109 for further information.

7.11.2.4 Recommendations (EMI)

None

7.11.3 Sharing of infrastructures carrying <1 000 V AC (1 500 V DC)

7.11.3.1 Requirements (protection)

—

he sharing of supporting structures with power supply cabling for telecommunication
abling implies the installation of

(@)

o/ telecommunications cables,
o fittings used to attach the telecommunications cabling to the poles,
o[ stays or struts,

o/ closures and accessories (connection, protection, amplification, radio).

Hittings used to attach the telecommunications cabling to the supporting structures shall b
pecified to have a voltage insulation of 4 kV at 50 Hz for one minute (minimum).

(7))

—

elecommunications cables shall always be fixed below‘power supply cabling and associate
quipment (including lighting device and feeder cables).

D

Closures and accessories shall be installed ;below the telecommunications cables. Th
dimensions and locations of such closures and accessories shall be agreed between th
gwner of the supporting structure and the installer of the telecommunications cabling.

—

he telecommunications cabling shall ‘be supported such that the minimum vertical distanc
n the supporting structure betweer power supply and telecommunications cabling an
[ttings is at least

-0

Q

) 1 min cases where power'supply conductors have no insulation (see Figure 18),

o

) 0,50 m in cases of power supply cables (insulated) (see Figure 18).

()

O D

[ONN )



https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

ISO/IEC 14763-2:2019 © ISO/IEC 2019 - 85—

Uninsulated
low voltage/lighting i

cables K
K —
ﬁ

Insulated
low voltage/lighting
cables
o ®
- A
A\
1S
w
)
A\
Y A
Highest point of

telecommunications

cable or fittings
IEC

Figure 18 — Separation distances on supporting structures

[®N

he minimum separation at any point, allowing fory\sag produced by operating an
nvironmental conditions, between telecommunications“cables and insulated power suppl

ables shall be 0,3 m.

O O —

{1 the supporting structure has, or can in the: future have, a lighting device fitted, th
plecommunications cabling and fittings shall e installed at least 0,2 m below the lowest poirn
f the location of the device and its feeder cable (see Figure 19).

o = =

Unless technical and contractual agreement for joint use has been obtained, earthing system
br telecommunications cabling shall not be installed on poles containing, or intended t
ontain, the earthing systems of the power supply cabling.

QO =h

Uninsulated _~
low voltage/lighting

cables %
K
K _
-

Insulated
low voltage/lighting
cables

[t L[

Y

™

>1,0m
I

>0,5m

0,2mI

O,2m|

>
>

Highest point of
information technology L]
cable or fittings

IEC

Figure 19 — Separation distance on supporting structures with lighting devices

~ D

[
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7.11.3.2 Recommendations (protection)

A marker should be placed to show the voltage levels of cables above the telecommunications
cables.

7.11.3.3 Requirements (EMI)

See ITU-T K.108 for further information.

N

—

0O -

o O -

QO =h

(@2~

W

7

T-H-3-4—Recommendations{EMbP

one.

.11.4 Sharing of infrastructures carrying > 1 000 V AC (1 500 V DC)
.11.4.1 Requirements (protection) of infrastructures

he following requirements apply to the sharing of infrastructure carrying < 25 kV AC.

he telecommunications cabling shall be supported such that the minimum vertical distanc
n the supporting structures between power supply and telecoémmunications cabling an
ttings, is at least 2 m.

[N )

[oN

he minimum separation at any point, allowing for{sag produced by operating an
nvironmental conditions, between telecommunications¥cables and insulated power supply
ables shall be 2,0 m.

nless technical and contractual agreement foryjoint use has been obtained, earthing system
br telecommunications cabling shall not bewinstalled on poles containing, or intended tp
ontain, the earthing systems of the power;supply cabling.

[

.11.4.2 Recommendations (protection)

marker should be placed to show-the voltage levels of cables above the telecommunications
ables.

.11.4.3 Requirements\(EMI)

ee ITU-T K.108 for-further information.

.11.4.4 Recommendations (EMI)
one
.12¢ Planning for repair

T

ha” nlannina Af tha tnctallatinn chanild +alen Nt~ A~~~ A
He—pahig—o+ Ho—oSta tHOHH—oSht T C—t

tha
t

following damage to the installed cabling — which is assumed to occur during the lifetime of an

n
L L= oo tat T o T ToUTIT o

installation.

Planning options which address the practicality of repairs include

a

b

c

) the provision of resilience by means of cabling redundancy which affects the timescale
within which a repair needs to be effected,

) the selection of pathway and pathway systems and/or the installation of service loops to
simplify the repair process,

) the sub-division of the fixed cabling to introduce cable sections to simplify replacement of
such sections taking account of predicted operational access restrictions,
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d) the allocation of performance margin to allow for the chosen repair procedures,

e) the maintenance of service provision by means of temporary repairs which precede the

final corrective action.
Where damage occurs, corrective actions include one or more of the following procedures:

e repair of damaged components;

e replacement of damaged components;

° installation of additional r-nmpnnnnfe ifa) prn\/irln the rnquirnd function

Tlhe selection of the appropriate procedure should take into account
1) the available margin between the initial (i.e. pre-damaged) performance of the cabling an
the requirements of the service provided over the cabling,

2) the objectives of the user for the transmission performance of the cabling;’e.g. to maintai
the initial performance (perhaps to support network evolution) or to rallow for gradud
degradation during repair(s) subject to the available margin,

3) financial constraints taking into account the available margin and’the objectives of th
user,

4) the media and type of cables to be repaired,
§) practicality constraints,

constraints.

—

he user should ensure that documentation exists which defines contingency planning

7.13 Cabling — Requirements
7.13.1 General

—

he installation of the cabling shalkbe in accordance with 7.14.

Mixing of unscreened and screened components within a channel shall only be implemente
m accordance with supplier’s instructions.

Gonnecting hardware-/shall be arranged and mounted in closures in accordance wit
onnecting hardware“supplier’s instructions.

o

Tlhe earthing of extraneous-conductive-parts (e.g. armouring, strain relief members of optica
gibre cabfes) that are part of the telecommunications cable construction shall be i
ccordapce with 8.9.1.1.1.

g) time constraints which can be affected by a range~ef factors including the practicality

jeie

[4%

procedures for fault analysis and for initiating, menitoring and recording all repairs undertakep.

7-13)2 Unscreened cabling

The cabling shall be terminated in accordance with 8.10.2.

7.13.3 Screened cabling

The cabling shall be terminated in accordance with 8.10.2 and 8.10.3.

The screen shall be continuous at and between connectors providing the connection to the

application-specific equipment via a cabling channel.

7.13.4 Optical fibre cabling

None
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7.14 Planning and assessment of cabling in support of remote powering objectives
7.14.1 General
The principal concerns associated with the delivery of power are

a) global impact: the associated increase of channel attenuation/insertion loss due to th
increased temperature of installed cables, which unless balanced by reduced installe
lengths, will have a negative effect on channel attenuation and associated parameter
(which can affect system performance),

9

e
d
s

H) localized impact: increases in the operating temperature of the cables (exceeding the
maximum specified operating temperature),

cd) damage to connecting hardware contacts: where mating and de-mating occurs_while th
power supply current is flowing.

Hurther information is provided in ISO/IEC TS 29125:2017.

-

lanning and assessment of remote powering installations of Category (RP3 (as specified i
.3.4) in relation to the effects of elevated temperatures is addressed in:14.2.

N

lanning and assessment of remote powering installations of Cafegory RP2 (as specified i
.3.4) in relation to the effects of elevated temperatures is specified in Clause I.3.

(¢ Mmu]

Remote powering installations of Category RP1 (as specified in 5.3.4) do not require plannin
dnd assessment in relation to the effects of elevated temperatures but restrict the use g
gvolving remote powering applications.

he planning and assessment of cabling in relation to connecting hardware is addressed i
.14.3.

~ -

7.14.2 Remote powering installation’s of Category RP3
7.14.2.1 General

Tlable 18 summarizes the limitations of channel lengths of Class D to F, with regard to globza
mpact of thermal effects offelevated temperatures (due to either remote powering or ambier
temperature).

=

=)

=)

(o)

—_,~—
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Table 18 — Technology-independent channel length vs. temperature

Channel length
m
T
global Total length of cords
°C m
10 15 20

20 100 98 95
25 98 95 93
30 95 93 90
35 93 90 88
40 90 88 86
45 88 85 83
50 85 83 81
55 83 80 78
60 80 78 76
NOTE The channel length values assume the use of gords with
an attenuation premium of 50 % and an interpolated, temperature
coefficient of 0,5 % per °C between 20 °C and 60 °C,

he application of Table 18 is critical to both planningioef'new installations and assessment ¢
Xisting installations. The temperature 7 ,,, Whichiis used in Table 18 shall be determine
s in Equation (2):

A,

1 1
Tgiobal :ZXZ(Tambient-n +AT, )% L, (4

n=1

here

is the total length-of link/channel;

is the length of link/channel having common thermal characteristics — lengths ¢
less than~1 .m shall not be considered due to axial dissipation effects;

Tlambient-n 1S the;ambient temperature within length L ;

T, iscthe“additional temperature within length L, due to remote powering.

OTE Equation.(2) assumes that the temperature of the cords is lower than Tg
ore detailed Equation (I.1) in Clause 1.2 can be applied.

lobal* Where this is not the case, th

he cafculation of 74,5 requires knowledge of the predicted AT, due to remote powering an

@ nppy

~

—h

ne_ambient temperatures T,pient., (@ctual or predicted) at all points along the length of th

]

Lelals |
TA7CTTAarTiTeT,

Table 19 provides information on predicted temperature rises (i.e. localized impact) due to the
installation of multiple cables in different installation conditions.

Table 19 contains values of AT, due the installation of different numbers of cables in
approximately circular cable bundles within different installation environments. Table 19
includes data for the number of cables in a cable bundle (N) of up to 216. The same data
would be applicable to cable bundles of 24 cables in close proximity as indicated in

c

onfigurations of Table 19.

In all cases it is assumed that each cable contains eight conductors and that each conductor
is carrying 0,5 A.
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Table 19 comprises four different installation environments (designated as A, B, C and E/F as
described in IEC 60364-5-52) and described in Clause 1.4. The three examples of cables
shown in Table 19 are specified in terms of resistance R (QQ/m) and diameter D (m). Table 19
also includes, for each installation environment, a formula which is a simplified approximation
to the model defined in ISO/IEC TS 29125:2017. This allows the calculation of AT, for other

cables for which the values of R and D are known.

In all cases, values of (T qpient-n + AT,) shall be < 60 °C (or the manufacturer's specified
upper temperature of operation).

Table 19 — Temperature changes for various cable bundle sizes

Installation condition E/F — Ventilated

Cable R and D?

AT (°C) z(0,8><N+

0,0578xN j
2 — " |xR

No. of cables (N)

6 12 24 48 72 96 144 216
0,095 O/m 5,0 mm 3,0 5,0 7,0 11,0 15,0 18,0 24,0 32,5
0,075 Q/m 7,0 mm 2,0 3,0 4,5 7,0 9,5 12,0 16,0 22,0
0,065 Q/m 7,7 mm 1,5 2,5 4,0 6,0 8,0 10,0 13,5 18,5
a8l Within the formula, D is in metres, e.g. for cable diameter 5 mm, D.5 0,005.
Installation condition C — Unperforated tray

AT (°C) =~ [O,SXN+MJXR
Cable R and D?
No. of cables (N)

6 12 24 48 72 96 144 216
0,095 O/m 5,0 mm 4,0 6,0 9,0 14,0 18,0 21,5 28,5 38,0
0,075 Q/m 7,0 mm 2,5 375 5,5 8,5 11,5 14,0 18,5 25,0
0,065 Q/m 7,7 mm 2,0 3,0 4,5 7,0 9,5 11,5 15,5 21,0
a8l Within the formula, D is infmetfres, e.g. for cable diameter 5 mm, D = 0,005.
Imnstallation condition B= Trunking/conduit

AT (°C) z[O,8xN+@)xR
Cable Rénd D?
No. of cables (N)

6 12 24 48 72 96 144 216
0095 0O/m 5,0 mm 6.0 9.0 13.0 19.5 25.0 29,5 38.0 **
0,075 Q/m 7,0 mm 3,5 5,0 7,5 12,0 15,0 18,5 24,0 32,0
0,065 Q/m 7,7 mm 2,8 4,0 6,0 9,5 12,5 15,0 19,5 26,0
NOTE ** indicates a temperature in excess of 60 °C (assuming an ambient of 20 °C), which represents

unacceptable localized heating.

2  Within the formula, D is in metres, e.g. for cable diameter 5 mm, D = 0,005.
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Installation condition A — Insulation

AT (°C) z(O,SxN+

0,27><\/ﬁ <R
D
Cable R and D?

No. of cables (N)

6 12 24 48 72 96 144 216
0,095 O/m 5,0 mm 13,0 18,5 27,0 39,0 ** o ** o
0,075 Q/m 7,0 mm 7,5 10,5 15,5 23,0 29,0 34,0 ** o
0,065 Q/m 7,7 mm 6,0 8,5 12,5 18,5 23,0 27,5 35,0 e

NOTE ** indicates a temperature in excess of 60 °C (assuming an ambient of 20 °C), which represen{
upacceptable localized heating.

QO

Within the formula, D is in metres, e.g. for cable diameter 5 mm, D = 0,005.

S

~l

.14.2.2 Planning of new cabling

he planning process shall start with the assumption that all cables_support remote powerin
er conductor (i;) of 500 mA, which allows Table 19 to be employed\to calculate AT, along th
ngth of the link/channel.

o —

I{ the parameters R (2/m) and D (m) of the telecommunications cables are not known then th
lues shown in Table 19 for R = 0,095 QO/m and D = 0,005'm shall be used.

ubclauses 7.6.2.1.1 and 8.9.2.1 require that cable bundles not contain more than 24 cables.

able 19 assumes these cable bundles to be_a-\generally circular configuration. A circuld

nfiguration has the lowest possible surfaceiarea for a given cross-sectional area and th
temperature rises in such cable bundles are*considered to be the greatest. However, it i
recognized that installation conditions C, E/F can contain many more than 24 cables in clos

roximity. However, the larger surface atea of such groups of cables with a rectangular cross
sfection will result in a reduced thermal impact. Where such cable groups are planned, th
vialues of AT for the relevant N of\Table 19 should be multiplied by the relevant factor show
im Table 20.

Table 20 £ Reduction factors for rectangular cable groups

[QJC®]

[

S D v OO 0O =

\Width:height ratio of 1:1 2:1 3:1 4:1 5:1 6:1 7:1 8:1 9:1 10:1
cable group
AT multiplier 0,89 0,84 0,77 0,71 0,66 0,62 0,59 0,56 0,53 0,51

Hollowing.the calculation of T4 for the worst-case link design (in terms of N and installatio

ny-resulting reductions in channel length from Table 18 can be accepted.

g

qnvironment), the physical characteristics of the building shall be assessed to determine

NOTE For example, if a channel length of 90 m can be accepted (e.g. 80 m + 10 m) then from Table 18 th

allowable Tglobal =45 °C.

e

If the reduced channel lengths are acceptable in terms of the physical characteristics of the

building, then no further action is required and no additional administration overhead i
required.

S

If the reduced channel lengths are incompatible with the physical characteristics of the

building, then either

a) a Category RP2 implementation may be considered by determining an average current

over all conductors (i¢_ayerage) Of less than 500 mA (by application of Clause 1.3) with a
administrative overhead which forces operational controls, or

n



https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

-92 - ISO/IEC 14763-2:2019 © ISO/IEC 201

b) a series of possible mitigations can be considered to lower AT, in order to support th
Category RP3 objective including

1) separation of cable bundles to render N = 24 (see 8.9.2.2),

creation of smaller cable bundles with separation to reduce N further (see 8.9.2.2),
cables with lower R and/or higher D,

changes to the installation environment,

reduction in Ty ppient-n-

9

e

7.14.2.3 Assessment of existing cabling

n existing installation cannot be amended to produce lower link/channel length values’ an
e installation environment is generally fixed with few possibilities for mitigation. It i
ecessary to review the documentation for the installation for the relevant maximani values ¢
inks and channels.

=23 = >

-

or assessment the longest channels/links shall be analysed to determine the acceptabl
alue of Tyjopa from Table 18.

<

The process of determining compatibility with the acceptable, 7y, uses information d
Tlable 19 and Table 20 for the actual cable design (R (©/m) and" D (m)) in conjunction wit
measured values of T, pient.,- This will allow the comparispn ‘ef the real installation with th

Viable value of T4 ,-

{ the result is lower than the allowed 7,5 then no,more needs to be done.

I{ the result is higher than the allowed 7o, ‘then possible mitigations can be considereq
mcluding

a) a Category RP2 implementation may~be considered by determining an average currer
over all conductors (i;_gyerage) Of 1€88 than 500 mA (by application of Clause 1.3) with a
administrative overhead which forces operational controls,

or

b) a series of possible mitigations can be considered to lower AT, in order to support th
Category RP3 objective; including

1) separation of cable’bundles to reduce N,

2) improvement_+in ventilation to improve p, values within the model (¢
ISO/IEC TS.29125:2017,

3) reductiohAn T, pienton-

Recommendations for cable bundle separation are described in 8.9.2.2.

7.14:3% Connecting hardware

7 amex

()

D 5 =

- -+

[

—

.14.3.1 General

The repeated de-mating of connections under load can cause damage to the contact source

S

within the connecting hardware and also, for certain designs of connections, damage to the

circuitry within the connecting hardware which is critical to transmission performance.
Further information can be found in IEC 60512-5-2, IEC 60512-9-3 and IEC 60512-99-001.

7.14.3.2 Planning of new cabling

Product test standards have been developed to assess performance under such conditions.
Connecting hardware meeting those standards should be employed for new installations of

cabling to support remote powering where de-mating under load can occur.
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However, if repeated de-mating under load is expected to take place then solutions shall be
employed to reduce the technical and/or commercial impact of any physical or electrical

damage that can occur.

Reduction of technical impact measures includes

a) labelling and warnings at connection points,

b) simplification of replacement of connections that can be subject to damage (e.g. the use

of additional connections to allow cords to be used as a means of repair).

wal

eduction of contractual impact measures includes labelling and warnings at connectio
oints (see 9.2.2.4.1).

o]

7.14.3.3 Assessment of existing cabling

An existing installation cannot generally be amended to enable simplenreplacement d
jamaged connections and, in such circumstances, any restrictions of de-mating under loa

re limited to administrative actions such as labelling and warnings at cannection points (se
9.2.2.4.1).

8 Installation practices

8.1 General

nstallations shall be carried out in accordance with the installation specification (se
lause 5), quality planning (see Clause 6) and the relevant planning carried out in accordanc
ith Clause 7. The client shall be advised of all deViations and actions required.

s QO =

—

he installation method used shall be compatible with the products used.

All installation locations shall be selected to allow for any anticipated additional installation
Td necessary equipment to be delivered and installed during the anticipated lifetime of th
stallation.

.2 Safety
2.1 General

he specification «0f) safety requirements is beyond the scope of this document. Locd
bgulations, including safety, shall be met.

| [o] o]

8.2.2 Power supply cabling

Tlhe proper implementation of the requirements of this document assumes that electrica

T O =

(AN

[O2N2)

o —

mstallations, bonding networks and protective measures against overvoltages are undertake

im_ accordance with the IEC 60364 series and/or local regulations, as appropriate.

8.2.3 Telecommunications cables fire performance

See 7.2.3and 7.7.1.1.2.

8.24 Optical fibre cabling

Installations shall be carried out in accordance with IEC 60825-2 as applicable according to

the relevant hazard classification of each installation location, including

e exposure of optical fibre ends to the skin and eyes,

o the quantity of optical fibre waste,
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e the collection and disposal of waste fragments,
e the viewing of connector end faces, prepared optical fibres or fractured optical fibres.

8.2.5 Guards and signs

All necessary guards, protective structures and warning signs shall be used to protect both

the cabling components and all personnel during installation.

Relevant local regulations for safe working practices shall be complied with.

.2.6 Enclosed spaces
l{ is possible for explosive, asphyxiating or toxic gases to build up in ducts, draw pits

aintenance holes or other closed chambers. Before entering any such areas, they’shall b
well ventilated and the atmosphere shall be tested to detect any potentially hazardous gases.

8.2.7 Maintenance holes

Hrames and covers of maintenance holes shall be correctly seated.

8.2.8 Closures

wol

efore installing telecommunications cabling within closures«containing power supply cabling
ompliance with local regulations shall be ensured.

(@)

8.3 Environment
§.3.1 Storage
§.3.1.1 Requirements

Tlhe environmental conditions under which cabling components, inspection and test equipmern
dre stored shall be compatible with the-manufacturers’/suppliers’ specifications.

Where protective caps, or equivalent, have been used to protect components, they shall ng
be removed until necessary~and shall be replaced or renewed as necessary until th
mstallation is completed.

8.3.1.2 Recommendations

Tlhe ends of stored/cable should be sealed.

8.3.2 Installation — Requirements

Tlhe installer shall ensure that the environment local to the cabling is in accordance with th
stallation specification (see 5.3.5) and is compatible with the cabling components to b

()

—

—

4%

[N

installed

8.4 Component inspection and testing — Requirements

Cabling components shall be inspected for damage as soon as possible following delivery and
before installation. Documentation supplied with the components shall be checked for

compliance with the procurement specification and shall be retained.

If required by the quality plan, detailed component inspection and/or acceptance testing sha

be undertaken as soon as practicable. Any packaging and/or seals removed to allow
inspection and/or testing shall be replaced to provide the required environmental and physical

protection to the components.
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8
8
8

.5 Pathways
.5.1 Requirements

.5.1.1 General

It shall be confirmed that the pathways in accordance with the installation specification and
the installation schedule are accessible and available.

It shall be confirmed that the proposed locations of cable deployment systems (e.g. boxes,

r
S|
g

Q —

50 < [o]

bels, drums) and associated installation equipment in accordance with the installatio
chedule are accessible and available. The client shall be advised of all necessary devjation
r actions required.

he accessibility and availability of proposed locations of cable service loops shall b
onfirmed.

he installer shall ensure that

the pathway systems selected are able to support the mass of the cables to be installed,

the fixings and supporting structures for the pathway systems_ are suitable to support th
combined mass of the pathway system and the cables to be-installed.

he installer shall ensure that

all necessary installation accessories are available,

the required identifiable techniques (see 7.6¢2.1.2) are installed to allow cable to b
installed and, where appropriate, fixed in aceordance with the applicable minimum ben
radius.

Vhere it is necessary, and relevant permission has been obtained, to open

covers of maintenance holes or>cable management systems, only the minimum numbsg
shall be removed and these shall"be replaced on completion of works,

fire barriers and gas seals; they shall be opened only when necessary and resealed o
completion of works, and-adequate fire stopping shall be installed when the installation i
left unattended

.5.1.2 Inside buildings

Vhere it is necessary to remove materials to access pathways (e.g. ceiling tiles, floor cover
r duct covers)y/only the minimum shall be removed and these shall be replaced and/ag
einstated as-soon as practicable and in accordance with local regulations (site conditions).

h fixed.installations where impact to the installed cabling can occur (specifically including a
abling within 50 mm above floor level), protection shall be afforded by one or more of th

@)

n
S

[4%

[

O

[/ -]

=

pllowing:

8
8

the mechanical characteristics of the pathway system;
the location selected;

the provision of additional local or general mechanical protection.
.5.1.3 Outside buildings

.5.1.3.1 Underground

Sections shall be jointed to inhibit ingress of gases, water and foreign materials.
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8.5.1.3.2 Aerial

Supporting structures shall be suitably treated to prevent decay.

8.5.2 Recommendations
8.5.2.1 Outside buildings
8.5.2.1.1 Underground

ATl underground cable management systems should be made of a non-porous material (se
7.6.3.3.2).

D

8.5.2.1.2 Aerial

Attachment of catenary wires to buildings should be

[ ]
=]

permitted only when it is clear that the load on the fixing point will not exceed its desig
strength and the structure of the building is capable of sustajning the load with
performance margin,

j V)

avoided in earthquake zones.

8.6 Spaces

o]

.6.1 Requirements

8.6.1.1 General

—

[

he installer shall ensure that the spaces within~which the cabling and equipment are to b
mstalled are in accordance with the installation,specification (see Clause 5) and also meet th
bquirements of 7.7.1.1. The client shall be advised of all deviations and actions required.

[

—

o]

.6.1.2 Maintenance holes and hand holes

he installer shall identify proposed-locations, the accessibility and availability of maintenancp
oles and hand holes according te’the installation programme.

= —

Tlhe cable entrance to maintenance holes and hand holes shall

d) maintain the environmental and functional conditions of the maintenance hole or hanf
hole,
b) provide theecessary cable support and prevent kinking at the point of entry,

c) provide strain relief for the cable if not already done by separate fixtures.

Govers-ofsmaintenance holes shall be sized according to the maximum foreseeable load.

8.6:1.3 Telecommunications cabinets outside buildings

Telecommunications cabinets shall be installed in a position according to the installation plan
and shall
a) minimize the impact on the surrounding environment,

b) be positioned as far as practicable from any source of possible interference
(e.g. electricity substation, aerial power plant, radio transmitters),

c) permit easy access for repair and maintenance.

Telecommunications cabinets shall be labelled and identified according to the installation
specification.
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Any electrical equipment in cabinets shall be installed in a way that avoids damage to it from
water.

The cable entrance to a telecommunications cabinet shall

1) maintain the environmental and functional conditions of the cabinet,

2) provide the necessary cable support and prevent kinking at the point of entry,

3) provide strain relief for the cable if not already done by separate fixtures.

8.6.1.4 Entrance facilities

Tlhe installer shall ensure that the facilities exist to allow the treatment of cables ip
3ccordance with the installation specification (see Clause 5) and also meet the requir€ments

§.6.1.5 Rooms and enclosures intended to contain distributors
Tlhe installer shall ensure that the spaces intended to contain distributors’are in accordancg

with the installation specification (see Clause 5) and also meet the requirements of 7.7.1.1.
and 7.7.1.1.5.

8.6.1.6 Cabinets, frames and racks

Tlhe installer shall ensure that cabinets, frames and~racks are in accordance with th

Q- o]  — o]

© O

0 >

§.6.2.2 Telecommunications cabinets outside buildings

=

f7.7.1.1.2.

=

4%

mstallation specification (see Clause 5) and also meet.the requirements of 7.8.1.4.

.6.1.7 Closures

he installer shall ensure that closures are .int accordance with the installation specificatio
see Clause 5).

=)

.6.1.8 Outlets

he installer shall ensure that outlets are in accordance with the installation specification (se
lause 5) and also meet the requirements of 7.8.1.2.

9]

.6.2 Recommendations
.6.2.1 Maintenance holes and hand holes

ny cabling net\<installed within a cable management system should be protected from
hysical damage by use of appropriate sleeving.

Vhere possible, power supply distribution equipment should be separated from cabling, patch
nels and other passive compaonents

8.7 Pathway system installation

8.7.1 General

8.711 Requirements

Pathway systems shall be installed

e in accordance with instructions provided by the manufacturer(s)/supplier(s) of the cable

management systems,

e to achieve the planned electromagnetic performance in relation to the installed cabling,
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e to allow installation of cable without damage to the cable,

o without sharp edges or corners that could damage the cabling installed within or upon

them,
e to enable the creation of fire barriers in accordance with local regulations,

e taking into account relevant external/environmental influences — in particular

— cable management systems shall be installed to ensure that water or other

contaminant liquids cannot collect,

H=E 1
e

ek ro-cH-HEa-d P oo
wreTS oo TlU;— ST ltoTTS—™ U

ingress of gases, liquids.

-

athway systems shall be left clean and free from obstruction with all separators and, bridgin
pieces in place before the cabling installation commences.

Until the installation work is finished the pathway system shall be nprotected fror
contamination (e.g. dust, water and construction parts).

Rulling wheels or other temporary structures (to assist cabling installation) shall be fitte
where necessary.

[o]

.7.1.2 Recommendations

Vhere applicable, pathway systems should be installed t0.allow removal of the cable withou
amage to any remaining cables.

Q<

8.7.2 Inside buildings

8.7.2.1 Requirements

e

athway systems shall be sealed at the point of entry to buildings to prevent ingress of water

8.7.2.2 Recommendations

Q

able management systems should be installed in such a way that the transfer of acousti
oise is minimized.

=

.7.3 Outside buildings

8
8.7.3.1 Requirements

m

xisting catenary wires shall be checked for satisfactory function and, where necessary
atenary wires shall be replaced.

Q

8.7.3.2 Recommendations

[oN

—

Matking tapes should be laid above underground pathway systems.

8.8 Closure installation

Closures shall be fixed or mounted in position using the recommended fittings and labelled

and identified according to the installation specification (see 9.2).

Closures containing optical fibre terminations or joints shall be labelled in accordance wit

h

IEC 60825-2 as specified for the hazard classification of the location (see 5.3.3 and 7.2.4).

Optical fibre adapters shall be fixed or fitted with suitable protective caps to prevent th
ingress of foreign material.

e
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8.9 Cable installation
8.9.1 Cable installation within pathway systems
8.9.1.1 General

8.9.1.1.1 Requirements

Installation of cables and cords shall be in accordance with the instructions supplied by the

manufacturers/suppliers of the cables, cords and the pathway systems.

Gabling components shall be conditioned at the recommended environmental condition befor
nstallation.

ables shall not be exposed to humidity levels or temperatures outside the limits~detailed i
ne manufacturers’/suppliers’ specifications; this includes localized effects such as those fror
ot air blowers, gas burners and sprinklers.

=2 =0

—

he installation process shall not degrade the intended environmental, performance of th
athway/cable management system. Where there is an identified risk 'of ingress of water @
ontaminants to a cable during installation, the cable ends shall be_sealed.

QT

Metallic telecommunications cabling and power supply .cabling shall be segregated i
dccordance with the requirements of 7.9.

When installing cables, techniques shall be applied to

d) eliminate cable stress caused by
— tension in suspended cable runs,
— tightly cinched cable bundles,

b) ensure that minimum bend radii aré.as specified by the cable manufacturer, supplier or i
accordance with the relevant product standard,

c) ensure that the tensile load (@pplied to the cables and cable bundles are as specified b
the cable manufacturer, supplier or in accordance with the relevant product standard
where no manufacturer’ssiinformation exists, the tensile load applied shall not excee
110 N,

NOTE Unless otherwise stated in the supplier’s/manufacturer’s specification, the maximum tensile lod
applied to a cable bundle is that specified for a single cable.

d) protect cables/from damage during installation (e.g. stepping on cables or hanging d
cable bundles with insufficient support),

€) prevent\pressure marks (e.g. through improper fastening or crossovers) on the cabl
sheath*or the cable elements,

f) _prevent optical fibre within cables experiencing direct stress following installation — wher

()

> I

[4%

—

=)

=)

<

=

e

long vertical runs are proposed optical fibre cables should deviate from the vertical by th

e

inclusion of short horizontal runs or loops at intervals as recommended by the

manufacturer,
g) avoid joints other than those in accordance with the installation specification.

Labels, or equivalent, shall be applied to cable elements where they are not otherwise

identified (see 9.2).

Precautions shall be taken during the installation of draw ropes, where used, to prevent the

draw ropes becoming entangled with cables.

Where cable is to be installed in shared pathways, precautions shall be taken to avoi
damage to existing cables or structures within those routes.

d
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Provided that there is no risk of damage to cables or the pathway system, cables may be

installed within pathway systems according to the following rules:

1) using all the usable cross-sectional area within
a) open pathway systems and cable management systems,

b) openable pathway systems and cable management systems from which covers are

removed before installation of cables;

2) using up to 40 % of the usable cross-sectional area within closed pathway systems

(e g conduit) unless the pathway system contains multiple sections some of which ar

empty).

Tlhe earthing of extraneous-conductive-parts (e.g. armouring, strain relief members of)optica
fibore cables) that are part of the telecommunications cable construction shall- be i
dccordance with local regulations. Where no local regulation exists, the default.procedure i
tp bond the conductive parts in accordance with ISO/IEC 30129.

8.9.1.1.2 Recommendations

Uabels, or equivalent, should be applied to the ends of cables where multiple cables ar
nstalled to a closure and where they are not otherwise identified (see’9.2).

§.9.2 Inside buildings

8.9.2.1 Requirements

-

ollowing cable installation, pathway systems shall besealed at the point of entry to building
b prevent ingress of water.

—

—

elecommunications cables that do not comply*' with the minimum recommended performanc
bquirements of IEC 60332-1-2 shall be installed according to the instructions of the plannsg
bee 7.7.1.1.2).

—

—~~

=

leasures shall be taken to_sprevent any liquids and/or gels present within th
telecommunications cable from leaking in pathways.

Tlhe position of telecommunications cables and the location of closures in cable managemer
slystems shall be in accordance with the instructions provided by the manufacturers/supplier|

When installing cables into cable management systems, they shall be secured as specified i
the installation specification.

Tlhe size of ¢able bundles shall be restricted to a maximum of 24 4-pair balanced cables.

Tlhe final placement of cables and cable bundles shall take into account the risk of damag

of the cable managemeént systems (subject to meeting the segregation requirements of 7.9).

O o =

[

—

[

D -~

=}

]

c1ue to external influences.

8.9.2.2 Recommendations

Groups of cable bundles subject to remote powering produce higher temperature rises since

the centre cables are essentially unventilated.

The following recommendations apply to groups of cable bundles of lengths in excess of 1 m.

Shorter constructions (e.g. within fire barriers) are known to cool axially.

To minimize the heating within groups of single rows of cable bundles of balanced cable
(containing up to 24 4-pair balanced cables in accordance with 8.9.2.1), the cable bundle

S
S

should be separated by vertical “chimneys” allowing each cable bundle to cool by convection.
Figure 20a shows this in a schematic form. A chimney width of 0,3 times the cable bundle
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diameter (D, ,nq1e) has been shown to provide adequate cooling such that each cable bundle
behaves as a single, isolated, cable bundle in the applicable installation condition.

To reduce the heating within multiple rows of cable bundles of balanced cables (containing up
to 24 4-pair balanced cables in accordance with 8.9.2.1), the cable bundles should be
separated by vertical chimneys allowing each cable bundle to cool by convection. However, a
chimney width of 0,3 times the cable bundle diameter (Dy,,qic) @ shown in Figure 20b only
provides limited mitigation and the temperature rise in a cable bundle should be assumed to
be twice that of a single, isolated, cable bundle in the applicable installation condition.

bundle

D,

bundle

IEC IEC

a) A single row of cable bundles b) Multiple rows of cable bundles

Figure 20 — Separation of cable bundles to minimize heating

8.9.3 Cable installation in maintenance holes
Tlhe following practices)shall be applied:

o] cables shall bejinstalled in lowest conduits first;
o[ cables shall-not be inter-twined;
o/ suppoft'shall be provided to cables to prevent them lying on the floor;

o/ notexcess cable lengths (other than specifically designated in the installation specification
shall remain;

~

o —sufficient floorarea shattbe maimtained to aftow work to be undertaken:
Following the installation of cables within maintenance holes,

e floors shall be free of debris,

e sump covers shall be removed,

e maintenance hole frames shall be secured,

e access key-holes shall be checked for wear and appropriate action taken,

e maintenance hole covers shall be seated correctly.
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8.9.4 Cable installation within closures — Requirements
Cables entering closures shall use appropriate openings, glands and/or fittings to

a) maintain the environmental performance of the closure,

b) provide the necessary cable support and ensure minimum bend radii are as specified by
the cable manufacturer, supplier or in accordance with the relevant product standard,

c) provide strain relief for the cable if not already provided by separate fixtures within the
closure.

=

[4%

leasures shall be taken to prevent any liquids and/or gels present within, ‘th
telecommunications cable from leaking in closures.

A sufficient length of cable shall be provided at each closure to enable

o] subsequent access to the closure for terminating, jointing and repairing of. the cable (this
can also be achieved by the use of service loops in appropriate places),

=

o/ cable tests to be undertaken, where required by the quality plan,<prior to terminating g
jointing of the cable.

ny cabling not contained within a cable management system shall-be protected from physica
amage. Where the cable elements comprise primary coatedcoptical fibre, sleeves shall b
pplied to protect the optical fibre from damage within the closure.

QO >
D

—
>

he bend radii of telecommunications cables and teleeommunications cable elements withi
losures shall be in accordance with the instructions provided by the telecommunication
able manufacturer and/or supplier. Where instructions are not available,

(@]
[

Q

for closures containing cables the radius applied shall be in accordance with 7.6.2.1.2,

for closures containing cable elements-the radius shall be 30 mm.

Vithin closures, each cable element shall be uniquely identifiable using one or more of the
bllowing methods:

- <

colour coding;

labelling;

physical position or. rodting.

4%

1 required by the quality plan, installed cable tests shall be undertaken as soon as practicabl
bllowing cable installation.

—h

8.10 Jointing and terminating of cables

8.10.1-Requirements

Gables shall be jointed or terminated in accordance with the instructions provided by the
manufacturer/supplier of the connecting hardware. If special tools are required for jointing or
terminating, then only those recommended by the connecting hardware manufacturer shall be
used.

Measures shall be taken to prevent any liquids and/or gels present within the
telecommunications cable from leaking at any termination point.

During and after the jointing and terminating process, the minimum bend radii of cable
elements shall be as specified by the cable manufacturer, supplier or in accordance with the
relevant product standard.
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Following jointing or terminating, the cable elements shall be arranged within the closure in a
manner that allows access to individual connectors, joints and cable elements with minimal
disruption to neighbouring components during subsequent repair, expansion or extension of
the installed cabling.

Cable elements not terminated within connecting hardware shall be treated as detailed in the
installation specification.

The presentation of cable elements within joints, terminating connecting hardware and

.10.2 Balanced cabling

9]

alanced cables shall be terminated in accordance with the connecting.”»hardwar
anufacturer’s instructions to maintain the intended performance of connecting hardware.

here no connecting hardware manufacturer’s instructions exist, the connecting hardwar
sed for balanced cabling shall be installed to provide minimal &Signal impairment b
reserving wire pair twists and conductor separation as closely as.posSsible to the point g
echanical termination (by not changing the original twist) and any/untwist length shall ng
gxceed 13 mm. In addition, only a minimum of the cable sheath shall be removed.

—_ = << D

Tlhe removal of the cable sheath shall not damage the internal cable construction.

8.10.3 Screened balanced cabling

Cable screens shall be terminated at each termjination point. Balanced cabling screens sha|l
ke terminated in accordance with the connecting hardware manufacturer’s instructions t
maintain the intended performance of the-ltable screen termination to the connecting
hardware.

O

—

Where instructions for termination ofcables are not available from the manufacturer/supplie
of the connecting hardware, the conductive surface of the cable screen shall be terminated t
the conductive surface of the connéector screen.

[®)

8.10.4 Optical fibre cabling

[

|oints (fusion or mechanical splices) and their strain relief mechanisms shall be fixed anf
upported within thé-optical fibre management system of the closure.

n

{ required by ‘the quality plan, optical fibre connector end faces shall be inspected ip
dccordancetwith ISO/IEC 14763-3.

—

jentification (by labelling or other means) of optical fibres within closures shall be such tha
ne- polarization of optical fibre connections of more than one optical fibre is known angd
onsistent throughout the installation in accordance with Annex A

—

8.11 Cords and jumpers

See Clause 12 for requirements for cords and jumpers installed during the installation
process.

8.12 Surge protective devices

When telecommunications surge protective devices are installed, bonding of the earth
connection of the surge protective device, the information technology equipment and the
earthing system shall use a low impedance connection and shall be in accordance with
manufacturers’ instructions.
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If screened cables are used, the screen of the incoming and outgoing cables from the SPD
shall be connected to the same potential.

F

8
8
I

or further information see IEC 61643-22 and ITU-T K.66.

.13 Acceptance

.13.1 Inspection

¢

1

—h

Q » (N © © © —~

(/)]

el |

W

bllowing the

fervices (such as heating, ventilation and air conditioning).

raauired—byv tha anslity nlan acca
regoea—oy—He—guarity T L=~~~

M
racticable following the

final assembly of the closure into the desired location,

labelling in accordance with the installation specification.
.13.2 Testing

required by the quality plan, acceptance testing shall be undertaken as soon as practicabl

[

final assembly of the closure into the desired location,

labelling in accordance with the installation specification.
he testing process shall verify the accuracy of the labelling)applied.
Documentation and administration

.1 Symbols and preparation of documents

1.1 Requirements

[®N

ymbols used in specific documentation shall be compiled (including their description) an
hall be provided either on each dfawing or on a separate sheet. Symbols used for cablin
dministration shall be different_from those used for the documentation of other building

[(®]

1.2 Recommendations

—h

ocumentation of (ile’ cabling administration should be based upon the principles ¢
FC 61082-1.

ymbols to be used for records should be in accordance with the IEC 60617 series.

.2 Administration

9

.21 General

This document addresses the administration of telecommunications infrastructure by

a
b
c
d
e

) specifying elements of information that make up records for each component,
) specifying the type of database or system to manage the records,

) assigning identifiers to components of the infrastructure,

) specifying how components shall be labelled,

) specifying reports presenting information on groups of records,

f) specifying graphical and symbolic requirements.
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The administration system specified by this document enables management of the following
components:

1) telecommunications cables;

2) telecommunications terminations, joints and closures containing them;

3) telecommunications pathways and pathway systems;

4) telecommunications spaces including cabinets, frames and racks;

5) telecommunications bonding networks.

Tlhe administration system enables the components of the cabling system to be identified/ip
terms of their type, location, usage and other criteria.

.2.2 Administration system

.2.2.1 General

=)

bpair of the cabling infrastructure. All information produced for or’y the administratio
ystem shall be dated. Change control shall be exercised and records shall be retained for p

9

9

An administration system shall be specified to enable effective operation; maintenance ang
]

specified minimum period. Service management shall conform to JISQ7IEC 20000-1.

=)

Tlhe minimum requirements of an administration system (se€,9:2.2.4) are defined based upo
the installation complexity level (see 9.2.2.2 and operatiofial*complexity level (see 9.2.2.3)
the infrastructure.

—h

9.2.2.2 Installation complexity

Tlhe installation complexity level is based upon the type of premises and quantity of cabl
¢glements in the fixed cables comprising ¢the installation and should be determined b
reference to Table 21. The levels shown -are based upon implementations of generic cablin
m accordance with the referenced cabling design documents.

QO<< O

Vhere areas have multiple functions (e.g. homes that can be converted to office premises
ne more demanding level should apply.

o <

Table 21 - Level of installation complexity

Level of installation complexity
Location No. of fixed cable elements 2
2 to 200 201 to 20 000 > 20 000

External to-buildings Level 3 Level 3 Level 3
Office_premises Level 2 Level 2 Level 3
IndGstrial premises Level 3 Level 3 Level 3

lormes Lovelt Lovelt Lovelt
Multi-tenant residential premises Level 2 Level 2 Level 3

Data centres Level 2 Level 2 Level 3
28 This is the number of fixed cables multiplied by the number of cable elements per cable. It is the total for all

cables (coaxial, balanced pair and optical fibre).

9.2.2.3 Operational complexity

The operational complexity level is based upon the type of premises and quantity of
administered ports and should be determined by reference to Table 22. The number of
administered ports is defined as the number of user-accessible equipment interfaces including
those on the connected equipment.
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Table 22 - Level of operational complexity

9

1

Level of operational complexity
Location No. of administered ports
2 to 100 101 to 5 000 > 5000

Office premises Level 1 Level 2 Level 3
Industrial premises Level 1 Level 2 Level 3
Homes Level 1 Level 1 Level 1
Multi-tenant residential premises | Level 1 Level 2 Level 3
Data centres Level 2 Level 3 Level 3

.2.2.4 Administration system

9.2.2.4.1 Requirements

he administration system shall meet the requirements of

Table 24 based upon the operational complexity Level of Table.22.

Table 23 — Minimum requirements of administration systems

Table 23 based upon the installation complexity Level determined from Table 21,

Administration system
Infrastructure component Infrastructure complexity Level
1 2 3
IDENTIFIERS
Bonds - - Yes
Cabinets/frames Yes Yes Yes
Cables Yes Yes Yes
Closures - Yes Yes
Pathways - - Yes
Spaces - Yes Yes
Termination points including joints Yes Yes Yes
LABELS (fixed to the item or are part of the item)
Infrastructure complexity Level 1 2 3
Bonds - - -
Cabinets/frames Yes Yes Yes
Cables? - Yes
Closures - Yes Yes
unless indicated by visible termination point labelling)
Pathways - - Yes
Spaces (at entrances) - Yes Yes
Termination points including joints © Yes Yes Yes
RECORDS (AND/OR DRAWINGS) that provide information about
the item together with other items related to it

Infrastructure complexity Level 1 2 3
Termination points including joints ° Yes Yes Yes
Fixed cabling © Manual Manual Electronic
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Administration system

Infrastructure component Infrastructure complexity Level
1 2 3
IDENTIFIERS
Bonds - - Yes
Cabinets/frames Yes Yes Yes
Cables Yes Yes Yes
Closures - Yes Yes
Pathways - - Yes
ISpaces - Yes Yes
[Termination points including joints Yes Yes Yes

LABELS (fixed to the item or are part of the item)

Infrastructure complexity Level 1 2 3
Bonds - - -
Cabinets/frames Yes Yes Yes
Cables 2 - Yes
Closures - Yes Yes

unless indicated by visible termination point labelling)

Pathways - - Yes
Spaces (at entrances) - Yes Yes
Termination points including joints ° Yes Yes Yes

RECORDS (AND/OR DRAWINGS):that provide information about
the item together with.other items related to it

Infrastructure complexity Level 1 2 3
Termination points including joints ° Yes Yes Yes
Fixed cabling © Manual Manual Electronic

P Labels at both ends.
P Indicating the treatment of cable-elements at the termination point or joint and the presence, if any, of

unused electrical contacts or.@ptical fibre locations within the connecting hardware.

°  Manual records include papér-based systems. Electronic records include spreadsheets and databases.

—

he additional features provided by “enhanced” administration systems in Table 24 can b
bquired by localregulations regarding security of telecommunications service delivery.

=

Tlhe administration level shall be specified in the technical specification (see 5.3).
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Table 24 — Minimum requirements of operational administration systems

9

Administration system

Infrastructure component Operational complexity Level

1 2 3

IDENTIFIERS

Cords/jumpers - - Yes

LABELS (fixed to the item or are part of the item)

Cords/jumpers 2@ - - Yes

RECORDS (AND/OR DRAWINGS) that provide information about
the item together with other items related to it

bc

ICord connections None Manual Electronic

Service delivery © None None None

P Labels or other means to identify both ends of a cord.

P Manual records include paper-based systems. Electronic records include spreadsheets/and databases.

°  Automated records include the data from automated infrastructure management (AIM) systems that detect
connection/disconnection of cords and the presence of discoverable equipment connected to the network.
Requirements and recommendations for specifying and operating <AIM systems are provided in
ISO/IEC 18598.

3

utomated infrastructure management systems shall meet the requirements of ISO/IEC 1859

ategory RP1 and RP3 installations described in 5.3.4 restrict the current levels on th
onductors (for the average of all conductors){ which serves to either mitigate or negat
lanning and installation practices. When compared to the universal approach of a Categor
P3 infrastructure, the disadvantages of Category RP1 and RP2 installations are that

1T 0O QO

d) the pathways and spaces may restrict the subsequent implementation of a remot
powering installation of a higher Category,

B) administrative controls are réquired to monitor the current loads applied to the cables &
distributors to ensure that the average current loading conditions are met.

A Category RP3 remotel powering installation described in 5.3.4 represents a universa
3pproach which requires’planning and installation practices that avoid the administratio
ssociated with controlling current loads applied to the cables at distributors.

Q

abinets, racks™er/frames in distributors shall be labelled to indicate the Category of remot
powering instaliation.

Labels forCategory RP1 and RP2 installations shall provide a warning related to unauthorize

ighlight the existence of planning rules.

[CERY)

=5 —

9]

[oN

qttached remote powering equipment. Labels for Category RP3 installations are used t

Examples of labels are shown in Figure 21.

REMOTE POWERING INSTALLATION REMOTE POWERING INSTALLATION
CATEGORY RP1 CATEGORY RP2 REMOTE POWERING INSTALLATION
NO UNAUTHORIZED ATTACHMENT OF NO UNAUTHORIZED ATTACHMENT OF CATEGORY RP3
REMOTE POWERING EQUIPMENT REMOTE POWERING EQUIPMENT

IEC

Figure 21 — Examples of labels indicating RP Category of remote powering installation
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Appropriate warning labelling shall be applied in close proximity at all locations where de-
mating under load presents a risk of technical damage or contractual liability.

All planning and installation practices initiated to address the Category of the remote
powering installation shall be documented and maintained.

At all locations where de-mating under load presents a risk of technical damage or contractual
liability, appropriate warning labelling shall be applied in close proximity.

.2.2.4.2 Recommendations

dditional labelling should be considered in locations where separation of cabling compoenent
uring maintenance or repair could result in identification problems during their re-instatement.

—~ O

9.2.3 Identifiers — Requirements

Tlhe elements of the telecommunications infrastructure that are required, by the specified
ddministration level, to be subject to an identifier scheme shall each haye‘an identifier that

o[ is unique within the administration system,

explicitly defines the element to which it refers (e.g. closure,«cable, outlet).

[

Tlhe identifier scheme shall conform to the requirements of d{SO/IEC TR 14763-2-1 unless th
nstallation specification requires an alternative scheme that also meets the above
bquirements.

- =

—

Tlhe identifier serves as the key to finding the recerd of additional information related to tha
glement.

9.2.4 Component labelling
9.2.4.1 Requirements
Uabel(s) shall provide a direct lifkjto the identifier within the record within the administratiop

wn

ystem.

—
—

abels shall be durablycaffixed. Labels shall be resistant to the environmental conditions &
ne point of installation, (Such as moisture, heat, or ultraviolet light), and shall have a desig
ife equal to or greaterthan that of the labelled component.

—
=

Non-machinereadable labels shall

featuré permanent and readable text (by use of appropriate size, colour, and contrast),

betprinted, machine-generated or manufactured as part of the component.

Machine readable labels shall

e use permanent media,

e be printed, machine-generated or manufactured as part of the component,

e be located so that each machine readable label can be read uniquely.

Labels shall be located where they can be read without risk of “material” degradation of the

transmission performance of the cabling. Additional labels can be applied for convenience of
cabling maintenance.

Table 25 contains requirements for labelling the infrastructure elements that are required, by
the specified administration level, to be labelled.
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Table 25 — Labelling requirements

Element

Requirements for labelling

Specific requirements for labels

Telecommunications
spaces

at the exterior of all entrances
either on or adjacent to the doors

containing space identifier

Cabinets, frames, racks

at the top of the front surface with
its identifier

at the top of the rear surface of the
cabinet, rack, or frame if the rear of
the cabinet, rack or frame is not in

containing cabinet/frame/rack
identifier

direct contact with a wall

Cabinet, frame, rack row

at both ends of a row

containing row identifier

Patch panels and blocks

on an exterior surface

containing patch panel or-blogk
identifier

Cables

on both ends, conspicuously
displayed just prior to the cable
being routed into the termination
device

on each side of any intermediate
termination points — such as
splices, consolidation points, and
local distribution points

containing cable identifier

TE outlets in accordance
with ISO/IEC 11801-1

on the exterior surface of the
closure — indicating the treatment
of cable elements and the
presence, if any, of unused
electrical contacts or optical fibre
locations within the connecting
hardware

containing identifier

in accordance with ISOAEC 30129

labelling the infrastructure elements.

Bonds
9.2.4.2 Recommendations
9.2.4.21 Labelling
Tlable 26 contains recommendations, in addition to the requirements detailed in Table 25, fd
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Table 26 — Labelling recommendations (additional)

Element

Recommendations for labelling

Specific recommendations for labels

Telecommunications
spaces

at the interior of all entrances either
on or adjacent to the doors

containing space identifier

Cabinets, frames, racks

on the bottom front and rear
surfaces

Patch panels and blocks

with the identifier of the
ports/termination points

WIth the fdentifier of any disStributors)
to which the cables are routed

with the identifier for the remoté
ports

Pathways

at both ends

with their identifiers

Cords and jumpers
Figure 22 provides an
example of cord and
jumper labelling)

two labels on each end to identify
the equipment, patch panels, or
blocks at both ends of the cable

a third label at each end indicating
additional information regarding
function of the connection to enable
tracing a connection that is routed
through multiple patch panels and

the label closest tg'\each connector
should identify theequipment or
patch panel to which that cord is
attached

the next'label toward the far end of
the cord identifies the equipment,
patch,panel, or block at the other
end of the cord

would be the same on both ends of

the cord e \.the third label can include server

name, business partner name,
remote office name, circuit number,
or name of equipment at each end
of the channel

To Cabinet AD02 To Cabinet AG03
Router SFRTR 39 . { CSU Chassis 2
Port 4/2 Example: large diameter cable difectly run between router SFRTR39 and Slot 3 Port 1
T1 CSU for circuit to New York office
Cabinet AD02 H Cabinet AG03 SFERTR3%'to SFRTR39to Cabinet ADO2 H Cabinet AG03
I SFRTR39 I CSU Chassis 2 I NYRTRO1 NYRTRO1 I SFRTR39 I CSU Chassis 2 l
Port 4/2 Port 3/1 DHEC536 137 DHEC536137 Port 4/2 Port 3/1
LABEL B LABEL C LABEL C LABEL A LABEL B

LOCAL EQUIPMENT
* cabinet/rack ID
« panel/equip ID
« port or slot/port

REMOTE EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or'slot/port

OPTIONAL LABEL - ADDITIONAL
INFORMATION

eg. circuit ID, server ID, business
partner, name of equipment

REMOTE EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

LOCAL EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

To Cabinet AD04
Panel'B-Port 2

LABEL B
Cabinet ADO7
Panel A
Port 24

LABEL C
sfcoresw01
to
sfzd03sw02

LABEL C
sfcoresw01
to
sfzd03sw02

LABEL A
Cabinet AD0O4
Panel B
Port 2

LABEL B
Cabinet ADO7
Panel A
Port 24

Cabinet AD04
Panel B
Port 2

To Cabinet AD07
Panel A Port 24

IEC

Example: small diameter cable from San Francisco data centre core switch
in MD (sfcoresw01) to switch in ZD03 (sfzd03sw02) via patch panels

9.2.4.2.2

Figure 22 — Examples of cord and jumper labelling

Colour coding

Colour coding of labels, cables, cords, and termination fields can be used to differentiate
between different levels of the cabling system topology, to differentiate between different
distributors, or to differentiate between services. To be of most value, such colour coding
should be consistent throughout the system.
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9.2.5 Records
9.2.5.1 General
Each component that is uniquely identified in the cabling administration system shall have its

own record(s). Records shall be updated whenever changes are made to cabling
infrastructure.

Change control shall be exercised and records shall be retained for a specified minimum
period.

9.2.5.2 Requirements

ecords for each infrastructure element shall include the items listed as “requiréments” ip
able 27, Table 28, Table 29 and Table 30.

=

9.2.5.3 Recommendations

Records for each infrastructure element should include the items listed‘as “recommendationg
m Table 27, Table 28, Table 29 and Table 30.

9.2.5.4 Optional

wal

ecords for each infrastructure element can include, amongst others, the items listed aps
bptional” in Table 27, Table 28, Table 29 and Table 30.

©

.2.5.5 Other recommended documentation

—

he following additional documentation should be 'maintained:

o/ floor plans of buildings and campus showing telecommunications spaces and pathways;
¢/ floor plans of telecommunications spaces;

o[ elevations of cabinets, racks, frames, and walls on which telecommunications hardware i
mounted;

¢/ design philosophy of ISQ/IEC 30129 and the as-built bonding conductor implementation;
o/ results of link and channel measurements;

o/ telecommunicationsycabling system bid documents and change orders;

o/ telecommunications cabling system warranties;

o] work orders:
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Table 27 - Infrastructure records for spaces, cabinets, racks, frames and closures

Element

Requirements

Recommendations

Optional

Telecommunications
spaces

space identifier

location (for example,
room number)

type or function of
space

key or access card
identification

linkage to floor plan
drawing indicating
location of space in
building — for
example, active link to
drawing or file name
of drawing

linkage to floor plan of

cabinets, frames,
racks and wall
segments located in
the space

telephone number of
telephones located in
the space

identifier of local

P
cuTItacvt PCIOUII
hours of access

date of last record
update

tetfecommunications
space — for example,
active link to drawing
or file name of
drawing

available and utilized
power

cooling capacity

common bonding
network

location of local
common bonding
network

equipment located in
the/space

(@)

abinet, rack, frame, and

cabinet, rack, frame,

total rack mounting

linkage to cabinet,

wall segment or wall segment space in rack units rack, frame, or wall
identifier used rack mounting elevation drawing —
identifier of space space in rack units fpr example‘, active
where cabinet, rack, available rack link to drawmg or file
frame, or wall mounting space in name of drawing
segment is located rack units equipment located in
date of last record dimensioné,of space cabinet, rack, frame,
update on wall §egment for or wall segment
mounting-of manufacturers and
telecommunications part numbers of cablg
hardware management
used space on wall hardware installed orj
rack, frame, cabinet,
segment or wall segment
available space on
wall segment
manufacturer and part
number
location of connection
to earthing system or
identifier of bonding
conductor
Patch panel and block patch’panel or block manufacturer and part manufacturer of fixed

r¢cords

identifier

identifier of cabinet,
rack, frame, or wall
where patch panel or
block is located

location of patch
panel or block in
cabinet, rack, frame,
or wall

performance category
of patch panel or
block

type of ports or

number of patch panel
or block

location of connection
to earthing system or
identifier of bonding
conductor

connectors or optical
fibre connector
adapters (if different
from patch panel
manufacturer)

size of patch panel o
block

connectors

number of ports or
connectors
unterminated ports or
connectors

ports or connectors
with failures

date of last record
update
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Table 28 - Infrastructure records for cables and termination points

Element

Requirements

Recommendations

Optional

Cables

cable identifier

cable performance
Category

type of terminations or
connectors on each end of
the cable

cable length

identifier of spaces or
cabinets, frames,
racks or walls at
each end of the cable
(not required as
termination identifier

cable sheath colour

location of
connection to
earthing system or
identifier of bonding
conductor

treatment (i.e.

IIUIIIbCI Uf tCIIII;IIdt;UIID Ul
connections (e.g. optical
fibres, optical fibre pairs,
copper pairs, or 4-pair
ports

identifiers of patch panels,
telecommunications
outlets, equipment outlets,
and terminations on each
end of the cable (for
example, patch panels or
telecommunications outlet
and ports)

unterminated conductors
or optical fibres

conductors or optical fibres
with failures

date of last record update

should irionﬁfy the

location of the
terminations)

manufacturer and
part number

identifiers of
pathways in which
the cable is installed

termination or
isolation) of
shields/screefis

cable test\data

Tlermination points

(including patch panel
pprts,
t¢lecommunications
optlets, equipment
optlets, or termination
ppints on blocks)

termination point, port,
telecommunications outlet,
or equipment outlet
identifier

patch panel or block
type of ports/connectors
performance category

identifier of eable
terminated on termination
point

strand, pair, or port of
cable terminated on
termination point

identifier of termination

point at the other end of
the cable terminated on
the port

status — for example
— bad (failure)

— no cable (no cable
terminated on port or
connector)

name of patch cord
or jumper connected
to termination point

name and port of
device connected to
termination point

manufacturer and
part number

port colour or icon

— open (no patch cord or
jumper)

— connected (patch cord
or jumper connected
to termination point)

date of last record update.
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Table 29 - Infrastructure records

Element

Requirements

Recommendations

Optional

Cords and jumpers

cord, or jumper identifier
cord or jumper performance Category

type of termination or connector on
each end

identifiers of termination point at each
end of the cord, or jumper (for

manufacturer and
part number

length

cable sheath colour

U}\GIII}I:U, pdtbh pGIIU: alld lJUIt, b:Ubll\
and port, telecommunications outlet
and port, device and port)

carrier, local access provider, and
circuit identifiers for wide area circuits

date of last record update

IActive devices

identifier of the device

identifier of room, rack, cabinet,
frame, or wall

location in room, rack, cabinet, frame,
or wall

manufacturer and model number
type or function of device

number of slots

type of module or cardiin each slot

number and typé.efiports in each
module or card

name of owner, user, department, or
company:

serial\aumber

date of last record update

connector types for
each port

contact information
for device owner,
user, department, or
company

power requirements

assigned power
receptacles

serial numbers (as
appropriate)

IP address and
hostname (if
applicable)

location of
connection to
earthing system or
identifier of bonding
conductor

Bonding conductor

identifier of bond

identifier of components connected at
ends of bonding conductor

identifier of bonding conductors that
tap bonding conductor

size of bonding conductor

type and location of each termination
and tap

date of last record update

manufacturer and
part number of
bonding conductor

length

cable sheath colour
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Table 30 - Infrastructure records for pathways and premises

Element Requirements Recommendations Optional

Pathways e identifier of the pathway e manufacturer and

e identifier of the spaces at either part number

end of the pathway e location of
connection to

e location and routing of pathway earthing system or

e linkage to floor plan drawing identifier of bonding
indicating location of pathway conductor
bul:d“lu = fUl Ul\alllp:c, abthU :;lllr\

to drawing or file name of drawing

e type of pathway including type of
material (e.g. metal, plastic)

e dimensions of pathway
e branching points
e cables installed in pathway

e date of last record update

Buildings e identifier of building used in cabling
administration system

e address

e list of all telecommunications
spaces

e contact information foraccess

e access hours

Site or campus e identifier of siteror campus used in
cabling administration system

e name of\campus or site commonly
used-within the organization

e address

e “\linkage to campus or site plan
drawing providing locations of
buildings and routing of pathways
between buildings — for example,
active link to drawing or file name
of drawing

e contact information for local
administrator of infrastructure

e list of buildings at the site or
campus

e location of main cross-connect, if
applicable

e access hours

9.2:6 Cable administration system

9.2.6.1 General

The minimum requirements for the management of records are defined in Table 23 and
Table 24.

A computer-based administration system can use a database of records to maintain up-to-
date information relating to the cabling. It enables the user to keep control of moves, additions
and changes to the cabling and to generate reports on the state of the cabling system.

Records regarding components of cabling, pathways and spaces can be linked to each other
using their identifiers and can make reference to further premises records on power, heating,
air conditioning systems and lighting.
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Figure 23 gives an overview of database records and examples of possible linkages.

Linkages support the retrieval of information about the telecommunications infrastructure from
administration records. Each required record type defines a primary indexing identifier to
facilitate linkage between infrastructure identifiers and records.

The basic administration database information flow is illustrated by Figure 24.

DATABASE CONTAINING RECORDS FOR

[ SPACES |
[ CABINETS/RACKS/FRAMES |
[ PATCH PANELS AND BLOCKS |
I |
I |

CABLES
TERMINATION POINTS

REQUIREMENT

__________________________________

>
(@]
-
<
i
)
m
<
(@]
m
»
NA

__________________________________

OPTIO

USER.SPEGIFIC !

| BULDINGS | | APPLICATION | | ERUIPMENT | " oror e !
i POWER = 1+ coMPUTERS 4t TELEPHONES | | '©ADDRESS
! LIGHTING | | ) ' ' ROOMNo. |
- ! ' SWITCHES.Z) | FURNITURE | | !
i HVAC ! | CONTROLS | | TERMINALS | | ELEPHONENo.
! SECURITY | ! Do ! | DESKNo. !

Figure 23 — Cable adiministration database and possible linkages

IDENTIFIERS COMPONENT LABELS
(see 9.2.3) (see 9.2.4)
y
N . WORK ORDERS

TESTRESULTS INITIATED =

RECORDS 5

(see92.5) WORK ORDERS %

DRAWINGS > > COMPLETED
A
(see 9.2.7)

IEC
Figure 24 — Basic cabling administration

9.2.6.2 Requirements

When administration is performed with special-purpose cable management software, linkages
shall be provided between each appearance of an infrastructure identifier in a record and any
record for which that identifier is the primary indexing identifier.
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9.2.6.3 Recommendations
The records of the administration system should meet the recommendations of

e Table 31 based upon the installation complexity Level determined from Table 21,

e Table 32 based upon the operational complexity Level of Table 22.

Table 31 - Recommendations of installation administration systems

Administration system

Infrastructure component Infrastructure complexity Level

1 2 3

RECORDS (AND/OR DRAWINGS) that provide information about the item
together with other items related to it

Fixed cabling @ Manual Electronic Electronic

F Manual records include paper-based systems. Electronic records include spreadsheets and databases.

Table 32 — Recommendations of operational administration systems

Administration system

Infrastructure component Operational complexity Level

1 2 3

RECORDS (AND/OR DRAWINGS) that providerinformation about the item
together with other items related to it

ICord connections 2@ None Electronic Automated

Service delivery @ None None Automated

P Manual records include paper-based systems® Electronic records include spreadsheets and databases.
Automated records include the data from AIM/systems that detect connection/disconnection of cords and the|
presence of discoverable equipment connected to the network. Requirements and recommendations for
specifying and operating AIM systems.are provided in ISO/IEC 18598.

{ is recommended that/the principles of administration outlined in this document b
plemented using a (computer-based administration system. The complexity of th
dministration systemcan be related to the size of the telecommunications infrastructure. Fg
small system, aCeustomized commercial database or spreadsheet programme can b
dequate. For a-large organization, the cabling administration system can require
spophisticated .database, an efficient data retrieval programme and additional features. Fd
xample, the{computer administration package can input drawings directly from CA
rogrammes’ or can output reports to external packages or e-mail work orders an
utomatically update records on completion of work and can also serve as a cabling desig
tool,

D O U= O (0 - O D

When administration 1s performed using spreadsheets or paper-based systems, record

S

should be designed and organized to facilitate information retrieval based on primary indexing
identifiers. This provides functionality similar to software linkages. Indexes relating record

locations to primary identifiers can also be beneficial.

Drawings should be available showing all identified elements of infrastructure. Refer to 9.1 for

further information.

Optional or user-defined record types should also define a primary indexing identifier.

Linkages to additional records in which the identifier appears are also desirable.
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9.2.7 Reports
9.2.71 Requirements

Reports are the means by which information about a telecommunications infrastructure is
communicated.

Administration systems using special purpose cable management software shall make
available to the telecommunications infrastructure operator reports listing all records
containing a selected identifier and all information in those records, any desired subset of
nose records and the recorded information, or any desired union of such information.

—

9.2.7.2 Recommendations

Raper-based or spreadsheet-based administration systems can require additional record-
keeping to provide adequate reporting capabilities. For example, a drawing-or graphical
representation of the infrastructure would allow the operator to easily locate afl
telecommunications outlets in a given work area, even if they aresconnected to links
driginating from multiple telecommunications spaces.

Reports are generated from information in the database. Reports-can take the form of lists
t;bles, diagrams and forms. Reports can be used for status @etermination, troubleshooting
nd can help for planning purposes.

—

0 Testing

10.1 General
10.1.1 Links and permanent links

As shown in Figure 25 and according to-the design standards supported by this document, g
permanent link comprises either

o/ a single length of fixed cableterminated at both ends, or

—h

o/ a separately defined link_comprising a single length of fixed cable (e.g. CP link ¢
ISO/IEC 11801-2, LDP- link of ISO/IEC 11801-5) connected to a non-fixed cable
(e.g. CP cable of ISQ/IEC 11801, LDP cable of ISO/IEC 11801-5).

Tlests applied to links are generally used to verify the initial performance of the link.
Where a permanent link contains a non-fixed cable, any test result is only applicable to the
slpecific configuration under test.

Ithougheach end of a link features a test interface, definitions of link performance include
he connection at these points.

o >

The accuracy of the test system is defined at its reference plane. The reference plane of a link
is within the test cord cable next to, and including, the test cord connector which mates to the
interface of the link under test. The reference planes for links are defined according to
Figure 26.
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Permanent link
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Figure 25 — Examples of cabling permanent links

Reference planes (channél)

TEST ! ! TEST
EQP D ”: _________________________________________ i ”I:I EQP

Equipment Equipment
cord cord

e L S 1T U=

Test cord Test cord

IEC
Eigure 26 — Reference planes for link and channels (point-to-point)

10.1.2._~Channels

A ‘ehannel contains one or more permanent links interconnected by jumpers and cordg.
ATthough the equipment cords are terminated at both ends, definitions of channel performance
exclude the connection at the transmission/terminal equipment.

The approach adopted by the installation specification defines the characteristics (e.g. length,
transmission performance) of cords to be attached to permanent links and that are necessary
to provide the required channel performance.

Testing of channels is not generally applied where such cords are attached to a permanent
link of a given Class to provide a channel of the same Class.

However, channel tests for balanced cabling can be used to determine performance where
required by the installation specification, see 6.3.1.3.
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Tests can also be applied to channels for application troubleshooting.

Where channel tests are carried out, the actual cords used to create the channel shall be

used and installed in the as-built configuration.

Although each end of a channel features a test interface, definitions of channel performance

exclude the connection at these points.

The accuracy of the test system is defined at its reference plane. The reference plane of a

hannel is within the equipment cable next to, but excluding, the equipment cord connegtd

imto the test equipment. The reference planes for channels are defined according to Figure 2.

L Channel o
| |
Eqr [] 1 ﬂ]-\f[lﬂ EQP
i :
Equipment Equipment
cord cord

Patch cord
IEC

Figure 27 — Example of a cabling.channel

10.1.3 Cabling interface adapters

—

he design of test equipment and/or the requirements of a test procedure can necessitate th
se of cabling interface adapters (e.g. test cords or fixtures).

-

A maximum operational lifetime shall be defined for the cabling interface adapters.

Tlhis can be expressed as a time period or a maximum number of mating cycles to the tes
egquipment and/or cabling undertest. Alternatively, if the test equipment offers a “self-tes
process, including artefacts, to.assess the condition of the adapters, such processes shall b
dpplied.

<

Vhere no information_exists as to the maximum operational lifetime of a particular cablin
mterface adapter, it.shall be replaced with products known to meet the required performance.

-n

or optical fibre)cabling, temporary index matching materials (gels and/or fluids) in mate
onnectors under test shall not be used.

o

10.1.4_<Calibration

—

he~test operator shall have evidence, in the form of a valid calibration certificate g

r

—

—

- Il e e bl £ 4l b o - n | i ) 5 n H (] b
quivdaitiit, U SUppouOrt tic Ustc Ul 1T 1EsU TYUITPITIETTU AU UTE UITIE 1€ 1€51s diT LAlTieU UUL.

The test operator shall ensure that the test system has been normalized in accordance wit

h

the applicable testing standard or test equipment manufacturer's instructions prior to the test

being undertaken. This requirement can be part of the specified test procedure.

10.1.5 Equipment protection

Transmission and terminal equipment shall be removed from the interfaces to the cabling

under test.
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0.1.6 Measurement conditions

Measurements shall either

a

b

c

) 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 the
manufacturer's specifications to reflect the intended operating environment, or

) be clearly documented as being carried out in unrepresentative conditions.

1

1
1
I

a

1
1

1
1

o <

links and channels of Classes D, E, E5, F, Fy, l and I

necessary, to test equipment before testing is carried out.

he ambient temperature shall be recorded in the test result documentation.

0.2 Test procedures for balanced cabling
0.2.1 General

testing is required by the installation specification and detailed in the quality plan, then fqr

the test procedures are specified in IEC 61935-1,
testing should be carried out using equipment in accordance, with IEC 61935-1,

testing of individual parameters within the parameter groups of Table 2 should not bg
applied;

nd for links and channels of other Classes,

it is only necessary to test individual parameters,within the internal transmission group,

test procedures and equipment other than.those in accordance with IEC 61935-1 can bg
used.

0.2.2 Measurement of length-related,parameters

he nominal velocity of propagation,(NVP) of the cable shall be determined and input, as

0.2.3 Treatment of marginal test results

he treatment of marginaltresults shall be as detailed in the quality plan (see 6.4.1.2).

0.2.4 Treatment'of unacceptable test results

Vhere results¢are obtained that do not meet the requirements of the installation specificatior
ne following steps can be undertaken:

re-verification of the normalization of the test system;

—

repetition of the measurement using a test system with an improved measuremer

accuracy.

Where the test result continues to be unacceptable, corrective actions and re-testing of
repaired links or channels (and any other cabling affected by the repair activity) shall be

C

1

arried out and documented in accordance with the procedures defined in the quality plan.

0.2.5 Test result format

Test results shall be given in the native format of the tester manufacturer including reader

S
a
a

oftware. Alternatively, results shall be delivered in a standardized document format as
greed between the installer and premises owner, such as .pdf, .odf or .xml, but no
dulteration of the test result is allowed.
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10.2.6 Test result documentation
10.2.6.1 Equipment in accordance with IEC 61935-1
The documentation for each parameter shall include

a) test equipment:
1) type and manufacturer,

2) serial number and calibration status,

3) level and software version,
details of the cabling interface adapters (type, reference numbers and manufacturer);
details of the cabling under test,

the date of the test (the time of the test can also be recorded),

— ~ — —

relevant environmental conditions,

- O QO O O

the test operator.

—

0.2.6.2 Other equipment

 addition to the items in 10.2.6.1, the documentation for each parameter shall include

details of the parameter,
details of the test system,

the measured result,

Q O T Q
— ~ — ~—

the required result.

—

0.2.6.3 Results relating to remote powering performance

Tlhe documentation shall include the DC.resistance per unit length (normally produced b
measurement of DC loop resistance and ¢cable length).

10.3 Test procedures for opticalfibre cabling
10.3.1 General

he performance requirements of links and channels within the referenced cabling desig
’Eandards contain requirements for some or all of the parameters in Table 4 against whic
stalled cabling canm.be tested.

=5 0 -

=

Vhere testingof optical fibre cabling links and channels is required by the installatio
pecification,;and detailed in the quality plan, it shall be carried out in accordance wit
50/IEC 14763-3.

=

Hermanent link testing in accordance with ISO/IEC 14763-3 adopts the reference planes ¢

> D

Jun g )

f

Higare 26. However, the test limits are modified due to the use of reference connections o

n

the test cords. ISO/IEC 14763-3 contains information on the appropriate modifications to the

test limits which reflect this difference.

Channel testing in accordance with ISO/IEC 14763-3 adopts the reference planes of

Figure 26. However, the test limits are modified due to the use of reference connections o

n

the test cords. The test results obtained cannot be directly compared with the requirements of
application support such as those of ISO/IEC 11801-1. ISO/IEC 14763-3 contains information

on the appropriate modifications to the test limits which reflect this difference.

10.3.2 Treatment of unacceptable test results

Where results are obtained that do not meet the requirements of the installation specification,

the following steps can be undertaken


https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

- 124 — ISO/IEC 14763-2:2019 © ISO/IEC 2019

e re-verification of the normalization of the test system,

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

Where the test result continues to be unacceptable, corrective actions and re-testing of
repaired links or channels (and any other cabling affected by the repair activity) shall be
carried out in accordance with and documented by the procedures defined in the quality plan.

10.3.3 Test result documentation

Tlhe documentation for each parameter shall include

d) details of the parameter,

b) test equipment:

1) type and manufacturer,

2) serial number and calibration status,

3) level and software version,

~—

details of the cabling interface adapters (type, reference numbens ‘and manufacturer),

~

the stated uncertainty of measurement (measurement accuracyy;

~

details of the cabling under test,

reference measurement numbers,

~—

the date of the test (the time of the test can also betecorded),

g Q T DO Q9 O

) the test operator,

details of the test system,
j] the measured result,

k) the required result.

11 Inspection

—

1.1 General

lause 11 defines levels—/of inspection that can be referenced from the installatio
’\‘pecification of Clause.5-"The inspection can be implemented by the installer (and would b

O S5

dicated in the quality’planning of Clause 6) or by a third-party operating independently an
ubject to a separate” contract; or, according to 6.2, shall be applied in accordance with loc3
bgulations.

n =" 0 0O

—

spection~combines visual and physical inspection with some type of testing. Where th
esting is~that included within the quality plan and implemented by the installer, the sampling
pquirements of 6.2 apply.

- ~+
9%

Vhere the testing of the inspection Is separate from that carried out by the installer of the
quality plan and is implemented by the third-party, the inspector shall apply a sampling
scheme that provides the required assurance.

11.2 Inspection Level 1

Level 1 inspection provides confirmation that the installation has been completed and that
basic connectivity is assured.

Level 1 combines visual/physical inspection with limited testing to confirm that

o the documentation supplied meets the requirements of the installation specification,
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e the documentation correctly reflects the as-built installation,

e the as-built installation is in accordance with the physical requirements (e.g. location of

outlets, labelling, fittings) of the installation specification,

e basic verification parameters of Table 2 and Table 4 are met — for balanced and coaxial

cabling, this is referred to as “verification” testing in IEC 61935-1 and IEC 61935-3,

o the labelling of the installation is in accordance with the installation specification.

11.3 Inspection Level 2

Uevel 2 inspection provides confirmation that the installation has been completedOy
chordance with this document and provides additional confidence that specific application

re supported. Inspection at this level can allow the production of contractual documentatio
gn this basis.

Uevel 2 combines the visual/physical inspection of Level 1 with additional _inspection an
testing processes to confirm that

o| installation practices are in accordance with Clause 8,

o/ the cabling components of the installation are in accordance with the installatio
specification,

o/ where the installation specification identifies the applications to be supported, the cablin
performance meets the transmission requirements of-those applications — for balance
and coaxial cabling, this is referred to as “qualification” testing in IEC 61935-1 an
IEC 61935-3.

—

1.4 Inspection Level 3

—

evel 3 inspection provides the highest level oficonfidence that the transmission requirement
f the selected cabling design standard.are met. Inspection at this level can allow th
production of contractual documentation on*this basis.

(@)

—

evel 3 combines the processes of. Level 1 with additional inspection and testing processes t
onfirm that

(@)

o| installation practices aresintaccordance with Clause 8,

o/ the cabling components of the installation are in accordance with the installatio
specification,

o/ for balanced cabling, internal transmission and alien (exogenous) parameters of Table
are in accordance with the requirements of the installation specification for the relevarn
transmissionvClasses (channel or link) of the cabling design standard — this is referred t
as “certifjcation” testing in IEC 61935-1,

o/ for optical fibre cabling, internal transmission parameters of Table 4 are in accordanc
withthe requirements of the installation specification for the relevant transmission classe
(channel or link) of the cabling design standard.

[

=}

[oN(®)

[2)

O —

(2N

11.5 Inspection documentation — Requirements

Information relating to the inspection: date of inspection, inspector, and remedial action take
in the event of failed inspection will be clearly indicated in the inspection document.

Inspection documents are considered as records within the documentation system of Clause

n

9.

Unless otherwise defined in the installation specification, results provided in electronic format

shall be delivered in a standardized document format such as .pdf, .odf or .xml.
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2 Operation

2.1 Connection of equipment

Equipment connected to generic cabling shall conform to IEC 62368-1 and IEC 62368-3.

Open (unconnected) coaxial interfaces shall be fitted with impedance-matching devices.

9

Light levels in spaces shall be adequate to allow operations on the cabling. The requirements

f

[0)

o s~

=~allunl

~~ 1]

<

br rooms are specified in 7.7.1.1. Other spaces shall be lit at least on a temporary basis.3
quivalent light levels to those specified in 7.7.1.1.

2.2 Standard operating procedure
2.2.1 Requirements

he records relating to the infrastructure shall be retained as physical or electronic record
Ising either a specifically design operations management applicationor’a general purpos
ord processing or spreadsheet application).

hysical records shall be kept in a protected and accessible location.

vents (e.g. changes to connectivity or fault indications) shall be recorded with date, time an
pcation.

2.2.2 Recommendations

ecords of events should also contain™ information regarding key parameter
b.g. temperature, humidity, main voltage, biterror rate).

2.3 Cords and jumpers

he cords and jumpers used shall'be’in accordance with the installation specification.

he cords or jumpers selected\shall be

as short as possible(and consistent with their intended route within the facilities provide
for horizontal and(vertical management,

subject to any-restriction specified within the referenced design standards.
Vhen installing-eords and jumpers, techniques shall be applied to

eliminate cable stress caused by tightly cinched cable bundles,

ensure that minimum bend radii are as specified by the cable manufacturer, supplier or i
accordance with the relevant product standard,

t

[

4%

[2)

=}

ensure that the tensile load applied to the cord and jumpers are as specified by the cable

manufacturer, supplier or in accordance with the relevant product standard,

prevent pressure marks (e.g. through improper fastening or crossovers) on the cable

sheath or the cable elements.

Cords and jumpers shall be secured in such a way that mechanical damage is avoided during
operation and subsequent access. Any spare length shall be coiled in such a way as to
minimize the effects of twisting (e.g. figure-of-eight).

1

2.4 Optical fibre adapters

Unmated optical fibre adapters within closures shall be fixed or fitted with suitable protective

C

aps to prevent the ingress of foreign material.
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1

3 Maintenance

13.1 Approaches to maintenance

13.1.1 General

T

here are several maintenance approaches including the following.

Preventative maintenance: scheduled maintenance on the basis of either time or cycle
count (e.qg. flexing, disconnection/reconnection).

=

F
a
d

1
A

]

0 >

wul

el

neir costs at different times during the maintenance cycle.

Maintenance operatiohs shall be performed according to the contract.

Condition-based maintenance: applies continuous monitoring of vital network statisti¢
and setting trigger thresholds. When a threshold is exceeded, the maintenance planning
and execution begins. The effectiveness of a condition-based programme relies o
accurately defined thresholds which can only come with experience.

[2)

=

=

“Run-to-failure” maintenance: essentially a maintain-by-repair policy (i.e./an’ absence d
maintenance), which can be justifiable on the basis of redundancy or cost of breakdown.

—

he comparative costs of the different approaches not only differ in scale but they preser

or example, the cost of preventative and condition-based, maintenance plans can bg
mortized over a period of time. By comparison, “run-to-failure” maintenance approache
efer the cost until repair is required and, in addition, any redundancy is an upfront cost.

[

3.1.2 Requirements

risk analysis using the information provided in 13:1.1 shall be performed. The maintenancp
pproach selected following the risk assessmenirshould be based on a balance of efficiencly
nd reliability.

OTE Clause D.13 provides further details for industrial premises which can be useful in other types of premises|

maintenance contract shall be. agreed upon that specifies the operations that shall b
erformed (i.e. the schedule, routines, tests and checks to be applied).

3.2 Maintenance procedures

3.2.1 Requirements

ecords shallbe updated with any actions resulting from the maintenance process.

nusedscords shall be removed and, where appropriate, stored for future use, unless remov{
bpresents a risk to the operation of adjacent cabling.

1

3.2.2 Recommendations

Maintenance operations should address cleanliness, temperature and humidity of spaces
together with periodic inspection or remote surveillance of hidden areas (e.g. under raised

fl

oors).

Maintenance activities should include

assessment to confirm that installation is still electromagnetically compatible with its
environment,

inspection and periodic maintenance of
— connection points in harsh environments,
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— bond connections,
— connections to surge protection devices.

All maintenance and repair operations performed near active equipment should minimize the

risk of electrostatic discharge and adopt preventive measures.

In spaces containing distributors, cleaning should only be undertaken by personnel having

completed suitable training.

Gables which have been designated as no longer necessary should be removed unles
removal represents a risk to the operation of adjacent cabling.

NOTE Local regulations can require removal of such cables.

Structures supporting pathway systems should be checked periodically so thathdegradatio
and damage can be detected and corrected if required.

14 Repair

—

he fault detection and repair process shall be documented, describing

o| the process to be used to identify the nature and locatior of the fault,

o/ the safety procedures to be applied (e.g. for optical fibre‘cabling, see IEC 60825-2),

o/ the process of elimination to determine the faulty. cabling component(s) or equipment,
o/ the action required where repair is not possible{e.g. marking of components, circuits).

Tlhe documented process shall be followed where faults occur and repair is attempted.

Records shall be updated with any actions resulting from the repair process.

=)
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Annex A
(normative)

Optical fibre polarity maintenance:
connecting hardware for multiple optical fibres

A.1 General

ptical fibre cables typically contain optical fibres with coloured buffers or coatings(fd
identification purposes. A colour scheme for cables containing up to twelve optical fibres™i
shown in Table A.1 (described as an historic colour code in IEC TR 63194).) Othsg

nventions exist for the colour-based identification of optical fibres as indicated i
IEC TR 63194. The requirements and recommendations of Annex A ar€ “yapplicabl
dependently of the actual colour scheme adopted.

O 5 =0 =

Table A.1 — Optical fibre colour code scheme used in Annex A

Optical fibre Colour
number

01 Blue

02 Yellow

03 Red

04 White

05 Green

06 Violet

07 Orange

08 Grey

09 Turquoise

10 Black

11 Brown

12 Pink

NOTE The figures in (Ananex A show connectors labelled with position numbers. This is done for referenge
purposes only; it is net arequirement of Annex A that connectors be labelled with a position number.

()

Where cables)do not contain coloured optical fibres, the requirements of Annex A shall b
dpplied via_the optical identification system present in the cable being used.

I

\.2<_‘Duplex connecting hardware interfaces

A.2.1 Duplex plugs, adapters and cords

A duplex connector plug and a duplex adapter are shown in Figure A.1 and Figure A.2. When
looking at the duplex connector plug head-on (into the optical fibres) with the raised keys on
top, the left position is A and the right position is B, as shown in Figure A.1. The raised keys
on the plug, and the keyways in the adapter, allow the plug to be inserted into the adapter in
only one orientation, so that plug A inserts into adapter position A and plug B into adapter
position B.
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BA
AB
IEC
Key IEC
NOTE Shading is for clarity of the illustration only. NOTE Shading is for the clarity of the illustration only.
Figure A.1 — Duplex connecting Figure A.2 — Duplex connecting
hardware plug hardware adapter

—

he adapter provides a crossover between two mated plugs because the keyways’on the fron
1nd back halves of the adapter are oriented in the same direction (for example, on top) a
S

ght position (labelled A) to mate to the left position (labelled B) as viewed when looking int
the back of the adapter. Thus position A on one plug mates to position”B on the other plug
31nd vice versa, which provides the crossover in the adapter. The letters A and B are generall
arked on the plug and on the adapter for identification.

—

>~

-to-B patch cords shall be built as shown in Figure A.3.

Key up Key up

IEC
Figure A.3 — Duplex patch cord

Higure A.4 illustrates how duplex patch cords provide a crossover, since the optical fibres ar
dttached to opposite plug positions from one end to the other. To illustrate this more clearly
the same crossover patch cord is shown in three different orientations. In all three views, eac
of the two optical fibres is attached to plug position A on one end and position B on the othsg
¢gnd. Note the positions of the keyways on the connectors.

5
hown in Figure A.2. When looking into the front of the adapter, this construction causes the
o

<

]

-
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Key up Key up

IEC

Figure A.4 —-Views of crossover patch cords

A.2.2 Polarity of installed cabling segments

-

Hermanent cable segments jshall be installed with a crossover in each optical fibre pair suc
that each optical fibre ef’a pair is plugged into an adapter position A on one end and a
ddapter position B onlthe other end.

=}

Tlhere are two methods available to achieve proper polarity when terminating cables at patc
panels. The {irst method is preferred, as it provides more straightforward administration fag
pplications\that operate on other than two optical fibres, such as surveillance video on on
ptical fibre, or high-resolution component video that operates on three fibres (for RG
signals).> This method is referred to as symmetrical positioning and it maintains the sam
rder.of the fibres at both ends of the cable. The alternate method, called reverse-pa

- (D WD = I

Following either of these methods ensures that each optical fibre will be plugged into
position A on one end and position B on the other end, thus providing the required crossover.
Figure A.5 illustrates the symmetrical positioning method and Figure A.6 illustrates the
reverse-pair positioning method.

A.2.3 Symmetrical positioning method

In the symmetrical positioning method, adapters are inserted in the patch panel at one end of
the cable with the opposite orientation of the adapters at the other end of the cable. At one
end of the cable, adapters are installed such that adapter position A corresponds to odd
numbered panel positions (A-B, A-B order), and on the other end of the cable, adapters are
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installed in the opposite orientation, such that adapter position B corresponds to od
numbered panel positions (B-A, B-A order).

9

d

Optical fibres are plugged into the adapters with the same number (or colour code) sequence

on both ends of the cable (that is, 1 (blue), 2 (yellow), 3 (red), 4 (white), etc.) so that th

e

optical fibre number (or colour code) sequence is symmetrical with respect to the panel

positions.

Cable

Rear of Rear of
panel A panel B
Front of Front of
banel A panel B
Cords at Cords at
banel A | m panel B

Figure A.5 — Optical fibre sequences and adapter orientation
in patch panel for the symmetrical position method

A.2.4 Reverse-pair positioning.method

In the reverse-pair positioning -.method, adapters are inserted (or are pre-installed) in th
patch panel at one end of the‘cable with the same orientation of the adapters at the other en
df the cable. They can be installed either in A-B, A-B order or B-A, B-A order

Qptical fibres are plugged into the adapters with normal number (or colour code) sequence o
ne end of the €able (that is, 1 (blue), 2 (yellow), 3 (red), 4 (white), etc.), and with pai
reversed ordering on the other end (that is, 1 (yellow), 2 (blue), 3 (white), 4 (red), etc).

(@)

[®NN¢)

=)
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Cable

Rear of Rear of

panel A panel B
L |

Front of 1 2 3 Front of

frat TetA

Cords af
panel B

Figure A.6 — Optical fibre sequences and adapter orientation
in patch panel for the reverse-pair position method

A.3 Connecting hardware interfaces for arrays with 12 optical fibres per row

A.3.1 General

multiple optical fibres. The optical fibres-within the cables can be presented at panels in
number of ways including the use of

transition assemblies for the creation of duplex optical fibre channels,

connecting hardware for«<applications that require parallel optics.

An implementation of the type described in A.3.2 and A.3.3 is recommended to provide th
required control of optical fibre polarity through array interfaces, transition assemblies an
attached cords. TheZimplementation is applicable to optical fibre interfaces including MPQ
pe both physical’contact (PC) and angled physical contact (APC).

—

—

he same_approach should be applied when the interfaces comprise multiple rows of optica
fibres.

Array connecting hardware enables the. installation of pre-terminated cables containing

V)

array interfaces for onward™ connection to transmission equipment that uses array

o

Where the array connection is created using a combination of pinned and unpinned

nhnr\l‘r\rc the plnnnrl connectoris hlplr\all\l located—where-the—risk r\'F Homogn is—least /e fa

inside panels transition assemblies and transceivers), whereas the connector that is

frequently removed and handled is unpinned.

This convention leads to the following recommendations:

e patch cords (from transceiver to panel) should be unpinned on both ends;
e transition assemblies (mounted behind the panel) should be pinned;

e cables from panel to panel should be unpinned on both ends.

NOTE Flat-polished array connectors do not optically mate with angle-polished array connectors.
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A.3.2 Array connecting hardware components
A.3.21 General

Subclause A.3.2.2 describes an approach for the termination of cables and patch cords.
Subclause A.3.2.3 describes an approach for the configuration of array connection adapters.
Subclause A.3.2.4 describes an approach for the implementation of duplex transition
assemblies.

The use of these components as described in A.3.3 ensures the maintenance of the correct
dptical fibre polarity using the minimum number of component configurations.

Hor array connectors with multiple rows of optical fibres, a similar approach should be'used tp
minimize the number of component configurations.

3

Iternative approaches to those described in A.3.2.2 to A.3.2.4 can be applied_ but will requir|
mplementations other than those of A.3.3 in order to maintain the correct optical fibre polarit
n addition, a greater number of component configurations can be required, e.g. differer
esigns of transition assembly or patch cord at each end.

o — =
—~ << (D

h -

.3.2.2 Cables and array connector patch cords

b~
-

s shown in Figure A.7, array connector cables have a sequential number assigned to eac
ptical fibre which are then inserted into the array connectors'as follows:

(@)

d) within the array connector, the optical fibres are: fixed within the array connector in
consecutive number (1, 2, 3, 4, ..., 12) from left to’right as viewed looking at the end-fac
of the connector with the connector key up;

4%

K) on the other end of the cable, the optical\fibres are fixed within the array connector ip
reverse consecutive number (12, 11, 1059, ..., 1) from left to right as viewed looking 3
the end-face of the connector with the connector key up.

—

Optical fibre Optical fibre
1 1
2 Keyup Keyup 2
3 3
4 Position 1 Position 12 4
5 5
6 = [ 6
7 7
8 Position 12 Position 1 8
9 9
10 10
11 11
12 12

IEC

Z

OTE. \FPhe cable shown is unpinned on both ends, using the connectors shown in A.3.1. In some instances (sug
5 when'supporting parallel signals as shown in Figure A.11) it will be necessary to use a combination of unpinne
hd“pinned array connectors on cables and patch cords.

)
QS

Q

Figure A.7 — Array connector cable or patch cord (key-up to key-up)

A.3.2.3 Array adapters

Array adapters should be built in such a way that they mate two array connectors with the
connector keys aligned (i.e. key-up to key-up) as depicted in Figure A.8.
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Optical fibre Optical fibre
1 1
5 Key up Key up 5
3 3
4 Position 12 Position 1 4
5 5
6 E— I%I 1 I:'I r— 0
7 I — — 7
8 Position 1 Position 12 8
9 9
10 10
11 11
12 12

IEC

Figure A.8 — Array adapter with aligned keyways

>

.3.2.4 Transition assemblies for duplex cabling

>~

s shown in Figure A.9, transition assemblies have a sequential nhumber assigned to eac
ptical fibre which are then inserted into the connectors as follows:

(@)

gd) within the array connector, the optical fibres are fixed in consecutive numbers (1, 2, 3
4, ..., 12) from right to left as viewed looking at the end-face-of the connector with th
connector key down;

K) in the duplex connecting hardware, the optical fibres are fixed in consecutive numberin
(1, 2, 3, 4, 5,6, ..., 11, 12) from left to right as viewed/looking through the adapters wit
keys up.

(@)
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Keys up

'R

y

|:| O |4
Optical fibre
1
| ey down' 57
I:| = 6 Position 1 / 4
| P 5
6
7
:ﬂ? Position 12 8
9

10

B
[ =

12

|

i

g
(5

IEC

Z

OTE For ease of illustration, this transition assembly is shown with duplex adapters, although they are n¢t
pcessarily part of the assembly.

>

Figure A.9 — Transition assembly

A.3.3 Array connectivity methods

A.3.3.1 Duplex channels

mplementation of the array connectivity method for duplex signals is shown Figure A.10.

When, connecting multiple duplex optical transceiver ports, the backbone (composed of one qr
npany array connector cables mated with array adapters) is connected on each end to g
transition assembly. The transition assemblies are mounted in two orientations such that their
duplex adapter key orientation on one end of the backbone is rotated 180° relative to their
adapter key orientation on the other end of the backbone. For example, one transition
assembly is installed with keys up and the other with keys down. If the 180° rotation of one of
the transition assemblies is not feasible, a port mapping labelling scheme should be
implemented. Duplex patch cords as specified in A.2.1 are used to connect ports on the
transition assembly to their respective duplex transceiver ports.
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Light
in A s
—> g5 ¢ EE=
=|

Duplex patch cord

Key down Key down

Kevs U Position 1 Position 12
ys up T
A
Position 12 Position 1
*
¢ Saq_le design %fl Cable shownwith a
ransition assembly twist to
ight One installed “key up” rotate thé_presentation
out Duplex patch cord Other installed “kev d " of the kevs
) g - er installed “key down Y
= |8 B[
Key up Key up
Position 12 Position 1
‘ y
Keys down Rosition 1 Position 12

Figure A.10 — Connectivity method for duplex signals

>

.3.3.2 Parallel optics channels

plementation of the connectivity method for parallel signals is shown in Figure A.11. Whep
nnecting parallel signals;.the array backbone (composed of one or many array connectgr
bles mated in array adapters) is connected on each end to a patch panel. Array patch cordp
re then used to connectthe patch panel ports to their respective parallel transceiver ports.
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Light out

Rx1 Key up Key up Key up
Rx2
. \ \ Position 1 Position 12 / \ Position 1

B x Y ==
1 ] [E—
Array patch cord A

Tx2 Position 12 Position 1 Position 12
TX1
Array cahle
Rx1 Key up Key up Key up
Rx2 . - ~
. \ Position 1 Array patch cord Position 12 / \ Position 1 v
E I‘_tl 1 |!_‘| ‘—"
I'.)éZ / Position 12 Position 1 Position 12
X1

A
A

n

A
r

—

NOTE This connectivity method will also work with other types of array transmitter’and receiver devices.

A.4 Connecting hardware interfaces for arrays with more than 12 optical fibres

multiple optical fibres. The optical fibrgs) within the cables can be presented at panels in

attached cords» The implementation is applicable to optical fibre interfaces including MPQ

Light in

Figure A.11 — Connectivity method for parallel'optics channels

per row

4.1 General

rray connecting hardware enables thelinstallation of pre-terminated cables containin

O (e)

umber of ways including the use of

transition assemblies for the ‘creation of duplex optical fibre channels,

array interfaces for onward connection to transmission equipment that uses arra
connecting hardware (for applications that make use of several parallel optical fibr
channels.

<<

n implementation ‘of the type described in A.4.2 and A.4.3 should be used to provide th
bquired control ‘of) optical fibre polarity through array interfaces, transition assemblies an

o

pe both physical contact (PC) and angled physical contact (APC).

f

he same approach should be applied when the interfaces comprise multiple rows of optica
bres.

Where the array connection is created using a combination of pinned and unpinned

c
p

onnectors, the pinned connector is located where the risk of damage is least (e.g. inside
anels, transition assemblies and transceivers), whereas the connector that is frequently

removed and handled is unpinned.

This convention leads to the following recommendations:

N

patch cords (from transceiver to panel) should be unpinned on both ends;
transition assemblies (mounted behind the panel) should be pinned;

cables from panel to panel should be unpinned on both ends.

OTE Flat-polished array connectors do not optically mate with angle-polished array connectors.
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A.4.2 Array connecting hardware components

A.4.2.1 General

Subclause A.4.2.2 describes the approach for the termination of cables and patch cords.
Subclause A.4.2.3 describes the approach for the configuration of array connection adapters.

Subclause A.4.2.4 describes the approach for the implementation of duplex transitio
assemblies.

n

The use of these components as described in A.4.3 ensures the maintenance of the correct

dptical fibre polarity using the minimum number of component configurations.

A.4.2.2 Cables and array connector patch cords

>~

s shown in Figure A.12, array connector cables have a sequential number assigned to eac
ptical fibre which are then inserted into the array connectors as follows:

(@)

d) within the array connector, the optical fibres are fixed within the~array connector i
consecutive number (1, 2, 3, ..., 14, 15, 16) from left to right as viewed‘looking at the eng
face of the connector with the connector key up;

b) on the other end of the cable, the optical fibres are fixed within the array connector i
reverse consecutive number (16, 15, 14, ..., 3, 2, 1) from left to right as viewed looking &
the end-face of the connector with the connector key up.

Optical fibre Optical fibre
1 1
2 Key up Key up 2
3 3
\ Position 1 Position 16 /
AR B &
12 Position 16 Position 1 12
13 13
14 14
15 15
16 16
IEC

Figure A.12 — Array connector cable or patch cord (key-up to key-up)

NOTE The cable shown is~unpinned on both ends, using the connectors shown in A.4.1. In some instances (sug
B when supporting parallel.signals as shown in Figure A.16) it will be necessary to use a combination of unpinng
hd pinned array connéectors on cables and patch cords.

L Q

.4.2.3 Array adapters

A
Array adapters should be built such that they mate two array connectors with the connectdg
kieys aligned (i.e. key-up to key-up) as depicted in Figure A.13.

—

[oN=2

-

Optical fibre Optical fibre
1 1
2 Key up Key up 2
3 3
. Position 16 / Position 1

—_— O /3 I‘_!I —_—
12 Position 1 Position 16 12
13 13
14 14
15 15
16 16

IEC

Figure A.13 — Array adapter with aligned keyways
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A.4.2.4 Transition assemblies for duplex cabling

As shown in Figure A.14, transition assemblies have a sequential number assigned to each
optical fibre which are then inserted into the connectors as follows:

a) within the array connector, the optical fibres are fixed in consecutive number (1, 2, 3, ...,
14, 15, 16) from right to left as viewed looking at the end-face of the connector with the
connector key down;

b) in the duplex connecting hardware, the optical fibres are fixed in consecutive numbering

“, 2 3 14 15 16) from left to right as viewed looking through the adapters wit
keys up.
Keys up Keys up

Optical fibre
1

2
Key down 3

Position 1

Position 16 12

IEC

NOTE For ease of illllcfraﬁnn’ this transition :cenmhly s shown with Allplnv :Hapfnrc‘ :Ifhnllgh fhn\]l are not

necessarily part of the assembly.

Figure A.14 — Transition assembly

A.4.3 Array connectivity method
A.4.3.1 Duplex cabling

Implementation of the array connectivity method for duplex signals is shown in Figure A.15.
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When connecting multiple duplex optical transceiver ports, the backbone (composed of one or
many array connector cables mated with array adapters) is connected on each end to a
transition assembly. The transition assemblies are mounted in two orientations such that their
duplex adapter key orientation on one end of the backbone is rotated 180° relative to their
adapter key orientation on the other end of the backbone. For example, one transition
assembly is installed with keys up and the other with keys down. If the 180° rotation of one of
the transition assemblies is not feasible, a port mapping labelling scheme should be
implemented. Duplex patch cords as specified in A.2.1 are used to connect ports on the
transition assembly to their respective duplex transceiver ports.

Light
in =k =1
+—» =18 A
Duplex patch cord
Key down Keyrdown
Keys up Position 1 Position 16 )
|
Position 16 Position 1 1
Sar_n_e design of Cable shown with a
transition assembly twist to
Llight One installed “k&y, up” rotate the presentation
Jout _ Duplexpateh cird Other installed:key down” of the keys
-EI B[k
Key up Key up
Position 1 J
] y
r__ i % ‘L
Keys down :r—‘; g Position 1 Position 16
IEC
Figure A.15 — Connectivity method for duplex cabling
A.4.3.2 Array cabling
Implementation of the connectivity method for parallel signals is shown in Figure A.16.

When connecting parallel signals, the array backbone (composed of one or many array
connector cables mated in array adapters) is connected on each end to a patch panel. Array
patch cords are then used to connect the patch panel ports to their respective parallel
transceiver ports.


https://standardsiso.com/api/?name=97aebb688a1201dd2b099937c721d5d8

- 142 - ISO/IEC 14763-2:2019 © ISO/IEC 2019

Figure A.16 — Connectivity method for,array cabling
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NOTE This connectivity method will also work with other types of array transmittér’and receiver devices.
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