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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION
OF CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)

f

Cill [aYal

r IEC

p4
re
cq
lig

ey

[of:
Cd

pu
A
in
Al
[of:

m—the—speciatized—system—for—worldwide—standardization—Neationatbedies—that—eare—members—otS
rticipate in the development of International Standards through technical committees established
spective organization to deal with particular fields of technical activity. ISO and IEC technical Cem
llaborate in fields of mutual interest. Other international organizations, governmental and non-geyernme
ison with ISO and IEC, also take part in the work. In the field of information technology, IS© ahd IE
tablished a joint technical committee, ISO/IEC JTC 1.

e formal decisions or agreements of IEC and ISO on technical matters express, as, hearly as possi
ernational consensus of opinion on the relevant subjects since each technical committee has represe
bm all interested IEC National Committees and ISO member bodies.

C, 1ISO and ISO/IEC publications have the form of recommendations for interhational use and are ac
IEC National Committees and ISO member bodies in that sense. While all,reasonable efforts are m
sure that the technical content of IEC, ISO and ISO/IEC publications is accurate, IEC or ISO cannot 4
sponsible for the way in which they are used or for any misinterpretation by any end user.

order to promote international uniformity, IEC National Committees, and ISO member bodies undert
ply IEC, ISO and ISO/IEC publications transparently to the maximum extent possible in their nation
lgional publications. Any divergence between any ISO, IEC gr ISO/IEC publication and the corresp
tional or regional publication should be clearly indicated in the'latter.

O and IEC do not provide any attestation of conformity. fadependent certification bodies provide con
sessment services and, in some areas, access to IEC\marks of conformity. ISO or IEC are not respq
I any services carried out by independent certification‘bodies.

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

b liability shall attach to IEC or ISO or its directors, employees, servants or agents including individual €
d members of their technical committeessand IEC National Committees or ISO member bodies f
rsonal injury, property damage or other damage of any nature whatsoever, whether direct or indirect,
sts (including legal fees) and expenses arising out of the publication of, use of, or reliance upon, this I
blication or any other IEC, ISO or ISQAEC publications.

tention is drawn to the normative references cited in this publication. Use of the referenced publicat
Hispensable for the correct application of this publication.

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

ational Standard-ISO/IEC 14763-2 was prepared by subcommittee 25: Interconng
ormation technology equipment, of ISO/IEC joint technical committee 1: Inform

ology.

second edition cancels and replaces the first edition published in 2012
dment 1:2015. This edition constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:

the inclusion of planning and installation practices to support remote powering over the

te
th

lecommunications cabling infrastructure;

e 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

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

A list| of all parts of the ISO/IEC 14763 series, published under the general title lnforn’Lation
techriology — Implementation and operation of customer premises cabling, can be feund on
the IEC and ISO websites.

that |it contains colours which are considered to be useful for the cofrect
undefrstanding of its contents. Users should therefore print.this document using a
colour printer.

IMPQRTANT - The 'colour inside’ logo on the cover page of this publication indic:[ates
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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 telecommunications
in this document.

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,
interruptions to service can have a serious impact. Poor quality of service due to lack of
planning. use of inappropriate components. incorrect installation. poor administrati
inadgquate support can threaten an organization’s effectiveness.

n or

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

a)
b)

c)
d)

d

S
a
e

sign;
Iecification — the detailed requirement for the cabling, includingithe planning
ccommodation and associated building services addressing "'safety and sp

b¢ applied;

installation — in accordance with the requirements of the spegification;

0
P

This

telec

eration — the management of connectivity and the* maintenance of transmi
rformance during the life of the cabling.

document supports the specification, implementation and operation of gqg
mmunications cabling designed in accordance with the standards and assod

documents developed by ISO/IEC JTC 1/SC 25 @nd addresses the following topics:

specification depending on the application, environment, building infrastructure
facilities;

q

e

d

(o]

ality assurance;

installation planning (including-pathways and spaces) depending on the applic

mvironment, building infrastructure and facilities, etc.;

installation practice (including pathways and spaces);

bcumentation and administration;

testing;

inspection;

perationg

m@aintenance and maintainability (based on any impact from planning and installation)|

Of its
ecific

vironments (e.g. electromagnetic), together with the quality assurance requirements to

ssion

neric
iated

and

ation,

rgpair‘and repairability (based on any impact from planning and installation).

It does not cover 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).

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

Annex A: Optical fibre polarity;

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 with
specific International Standards:

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

Annex | provides additional information regarding remote powering.

This [document sets out the responsibilities of telecommunications cabling installéery and
prem|ses owners, and is intended to be referenced in relevant contracts. The owner$ can
delegate selected responsibilities to designers, specifiers, operators and maintainefs of
installed telecommunications cabling.

This document is also relevant to

e ajchitects, building designers and builders,
e mpin contractors,

designers, suppliers, installers, inspectors (auditors), building managers, maintainer$ and
owners of telecommunications cabling,
a
e

ccess providers and service providers,

nd users.

This |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.
Figure 1 shows the inter-relationship between these International Standards and Technical
Reports.

Userg 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
--------------------------- IEC

T

i Example

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

This
of tel
and f{
gene

The f]

a) s
b) q
c) in
d) in
e) d
f) a
g) tg
h) in
i) o
om
k) rd
The

Anne
requi

In ad
pathy
objed

This

part of ISO/IEC 14763 specifies requirements for the planning, installation and-ope
bcommunications cabling and cabling infrastructures including cabling, pathways, sy
elecommunications bonds (other than that specified in ISO/IEC 30129) in° supp
ic cabling standards and associated documents.

pllowing aspects are addressed:

pbecification of the installation;
ality assurance;

stallation planning;

stallation practice;
bcumentation;

Hministration;

sting;

spection;

pberation;

aintenance;

pair.

requirements and recommendations of Clauses 5 to 14 are premises-indepen

kes C through G contain premises-specific amendments of and additions to
rements and recommendations.

Hition, this document describes the methodology for the assessment of spaces, path
ay systemsvand cabling (either installed or planned) in support of remote pow
tives.

Hocument excludes specific requirements applicable to other cabling systems (e.g.

supp

ation
aces
brt of

dent.
hese

ways,
ering

ower

v ‘eabling); however, it takes account of the effects other cabling systems may ha

e on

the installation of telecommunications cabling (and vice versa) and gives general advice.

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

suppl

y and electrified railways).

Safety and electromagnetic compatibility (EMC) requirements are outside the scope of this
document and are covered by other standards and regulations. However, information given in

this d

ocument 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
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

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

IEC 60825-2, annfy of laser prnr*lur‘fe = Part 2: annfy of npfir\nl fibre communication Sy tems

(OFQS)

IEC 61084 (all parts), Cable trunking systems and cable ducting systems - for” elegtrical
installations

IEC §1386 (all parts), Conduit systems for cable management
IEC 61537, Cable management — Cable tray systems and cable ladder systems
IEC §1784-5 (all parts), Industrial communication networks — Profiles

IEC 611918:2018, Industrial communication networks — Ilastallation of communication networks
in industrial premises

IEC §1935-1, Specification for the testing of balanced and coaxial information technplogy
cablimpg — Part 1: Installed balanced cabling, as specified in ISO/IEC 11801 and rglated
standards

IEC §1969-1, Mechanical structures for€lectronic equipment — Outdoor enclosures — Pprt 1:
Design guidelines

IEC §1969-2, Mechanical structures for electronic equipment — Outdoor enclosures — Ppgrt 2:
Coorglination dimensions

IEC §2305-4, Protectionjagainst lightning — Electrical and electronic systems within structures

IEC §2368-1, Audio/video, information and communication technology equipment — Part 1:
Safetly requirements

IEC §2368-3, Audio/video, information and communication technology equipment — Part 3:
Safety~aspects for DC power transfer through communication cables and ports

IEC 62949, Particular safety requirements for equipment to be connected to information and
communication 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

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

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

ISO/IEC 20000-1, [Information technology — Service management —,\Bart 1: Segrvice
manggement system requirements

ISO/IEC 30129, Information technology — Telecommunications bonding networks for buildings

and d

3 Terms, definitions and abbreviated terms

3.1

For the purposes of this document, the terms. and definitions given in ISO/IEC 118

ISO/I
ISO/I

ISO ¢
addrdg

e |H

e |9

3.1.1
acce

<of ipstalled cabling> contractual test to confirm that the installed cabling satisfies sp|

aspe

3.1.2
acce
locati

ther structures

Terms and definitions

FC 11801-2, ISO/IEC 11801-3, ISO/IEC+1801-4, ISO/IEC 11801-5, ISO/IEC 118
FC 30129 and the following apply.

nd IEC maintain terminological databases for use in standardization at the foll
sses:

C Electropedia: available at'http://www.electropedia.org/

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

btance testing

bts of its specification

5s/provider space

ecific

on.of access provider transmission and support equipment

3.1.3

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 enabling
management of the infrastructure and data exchange with other systems

[SOU

RCE: ISO/IEC 18598:2016, 3.1.3]
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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

3.1.7

cable management system
system used for the support and/or containment, retention, and protection of all typps of
cablgs, information and communication lines, electrical power distribution conductory and
their pssociated accessories

Note 1) to entry: Includes ducts and tubes housing, or intended to house, blown telecommunigations cables [and/or
cable ¢lements.

3.1.8
cabling component
prodyct associated with the cabling installation including cables, connecting hardpvare,
closures, cabinets, frames, racks and pathway systems together with components uspd to
provifle bonds to earthing systems

3.1.9
catenary wire
dedidated wire used in aerial applications to which.telecommunications cables are attach

9%
o

3.1.1p
closyre
fixture or fitting of either open or closed canstruction intended to contain connecting hardware

3.1.11
closgd pathway system
cablg management system which)does not allow installation of cables by laying without te¢nsile
load

3.1.12
electrostatic discharge
transfer of electricicharge between bodies of different electric potential in proximity or thfough
direct contact

[SOURCE= IEC 60050-161:2014,161-01-22]

3.1.13
entrance 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
requirements are met

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

3.1.1y

high{voltage

voltage over 1 000 V RMS or 1 500 V DC

3.1.1B

homi entrance

spac¢ at the boundary of a home that can house the interface(s) betwéen the home net
and external networks provided to the home and that demarcate’ the administration
mainienance of the two networks

3.1.1p

hot zone

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

3.1.2p

identifier

unigue item of information to distinguish@ specific component of the cabling installation
3.1.21

installler

persdn installing cabling compbnents

Note 1| to entry: No design-functions are assumed.

3.1.2p

junction box

space within ahhome that enables cables to be routed between pathway systems

3.1.28

label

vorks
and

earth
en in

means of clearly marking a specific component of the telecommunications infrastructure with
its identifier and (optionally) 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 e

nter to perform work

3.1.25

meta
cable

llic telecommunications cable
utilizing metallic conductors for signal transmission
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6
llic telecommunications cabling

cabling utilizing metallic conductors for signal transmission

3.1.2

7

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

3.1.2

minimmum bend radius

<ope

prody

3.1.2

minimum bend radius
rating dynamic> minimum radius, as defined by the cable mranufacturer, supplier or

<ope
relev

conditions where the cable or cable element is subject to movement during operation

3.1.3

multi-tenant building
building which is designed to accommodate more than‘one tenant, each of whom has

own
distri

3.1.3

non-gdeformed power supply
powef supply that excludes the effects of*non-linear loads which generate harmonic cuf

(e.g.

3.1.3
open

pathway system which allows-installation of cables by laying without tensile load

3.1.3
open

cablel management'system which restricts access to installed cables but which can be og

to all

3.1.3
path

8

2019

rating static> minimum radius, as defined by the cable manufacturer, supplier orel

D

bnt product standard, to which a cable or cable element is allewed to be subjected

D

enant entrance facility but who share building_entrance facilities (BEF) and assod
bution spaces

fluorescent lamps, switch mode power supply devices)

P
pathway system

B
fable pathway system

bw installation of cables by laying without tensile load

ay.

pvant

ct standard, to which a cable or cable element is allowed to be subjected-follpwing
installation and when fixed in its final operating position

inder

their
iated

rents

ened

<cableToute, cable way> defined route 10r cables between termination points

3.1.3

5

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

prote

3.1.3

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

6

power supply cable
cable whose primary purpose is the supply of electrical power

3.1.3

7

power supply cabling
cabling 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 the
resulting cabling infrastructures.

3.1.39

primary distribution space

space within a home that houses the home distributor (primary home distributor) of
ISO/IEC 11801-4 and associated equipment

3.1.4D
protgctive earth conductor
conduictor provided for the purposes of safety, for example protection against electric shqck

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

3.1.41
rack
open|construction, typically wall-mounted, for housing closures'and other telecommunications
equigment

3.1.4p
rack unit
44 .43 mm of vertical mounting space in an IEC 60297 series standard cabinet or rack

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

3.1.43
record
collegtion of information about, or retated to, a specific element of the telecommunications
infradtructure

3.1.44
referenced cabling design . document
relevant International Standard or Technical Report for cabling design

Note 1| to entry: Refer to-ISO/IEC JTC 1/SC 25 and Figure 1 for a list of relevant standards.

3.1.4p
remote powering
supply of(pewer to application-specific equipment via balanced cabling

314
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

servi

ce provider

2019

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

locati

on of service provider transmission and support equipment

3.1.5(
spac%

specified volume (e.g. room, maintenance hole or part thereof) housing closures afd/or

telec

3.1.5

devic|
limit

3.1.5
telec

bmmunications equipment

J

su rgfe protective device

he duration and frequently the amplitude of the follow-on current

B
pmmunications equipment

active or passive equipment necessary to deliver a specificcapplication

EXAMPLES hubs, switches, routers, adapters
3.1.54
termination point

conng
hous¢

3.1.5
tena
facili
telec
exter

3.1.5
work
colleq
carrig

3.2

pction, free connector or fixed connector(as appropriate) fitted to an installed cabl
pd within a closure

J
t entrance facility

bmmunications cables (into a tenant's space and which may allow for transition
hal to internal cable

b

order

tion of infermation which documents the changes requested and the operations

d out omthe telecommunications infrastructure

Abbreviated terms

intended to protect the electrical apparatus from high transient>overvoltages a

other

nd to

e and

that provides all necessary mechanical and electrical services for the entry of

from

fo be

For the purposes of this document, the abbreviated terms given in ISO/IEC 11801-1,
EC 11801-2, ISO/IEC 11801-3, ISO/IEC 11801-4, ISO/IEC 11801-5, ISO/IEC 11801-6,

ISO/I
ISO/I

AIM

EC 30129 and the following apply.

automated infrastructure management

CATV  community antenna television

CAD
CER
CSA
CTR
EMI

EMS

computer aided design

common equipment room
cross-sectional area

common telecommunications room
electromagnetic interference

energy management systems
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ENI
HV

external network interface
high-voltage

HVAC heating, ventilation and air conditioning

LV
IS
MPO
NVP
QP

low-voltage

installation specification
multi-fibre push-on

nominal velocity of propagation
quality plan

SPD
u

3.3

Anne
direc

4 (

For

document,

a) th
b) th

surge profective device
rack unit

Conventions

xes B to G adopt a non-sequential clause numbering structure in order to clarify
ly reference the clauses in the main body that are affected by the text of each anne

onformance

planning and installation of cabling and cabling infrastructures to conform tg

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

c) t

d) the planning of the installation shall meet'the requirements of Clause 7,
e) the installation practices shall meet the requirements of Clause 8,

f) the documentation and administration of the installation shall meet the requiremer
Clause 9,

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

and

this

ts of

g) the testing and inspection-@f;'the installation shall meet the requirements of Clausg¢s 10

amd 11, respectively,

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

it
rg

k) t
) w
o]

)] tge additional requirements of the applicable premises-specific annex shall be met,

e maintenance.(and repair shall meet the requirements of Clauses 13 ang
spectively,

lecommunications bonding networks shall conform to ISO/IEC 30129,

here a lightning protection system is required, it shall conform to the "integrated ligh
otection system" according to IEC 62305-4,

14,

tning

m) other lightning protection systems, including the "isolated lightning protection system”
according to IEC 62305-3, are allowed provided that specific restrictions are applied both
to the implementation of the telecommunications cabling as agreed between the planners
of the lightning protection system and the telecommunications cabling,

n) lo

cal 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)

Building owner > o < Installer
1S

> Agreed IS

Agreed QP
Change P |

control
Change
(see 6.6) control

A (see6.6)
A 4 i

Work >

v

Testing
Inspection
Acceptance

A

IEC
Figure 2 — Quality assurance schematic

Installation specification
1 Requirements
11 General

installation specification shall be produced by, or on behalf of, the premises owngr, in

acconldance with_the requirements of 5.2. The installation specification shall be agreed with

the

The ihstaltation specification shall comprise

5.2

installer prior to the commencement of the installation.

thle technical specification (see 5.3)

the scope of work (see 5.4),

quality assurance (see 5.5).

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

e building regulations relating to the installation,

. siecific site regulations,

o safe working practices,

o external service protection,
e contractors’ authorization,

e agcreditation of installer personnel.

The ipstallation specification shall explicitly state where any of the a@bove do not apply.

5.2.1|4 Site contacts
The ihstallation specification shall detail the site contacts with responsibilities for

e operational requirements,

. si£e information (including access and applicable restrictions, knowledge of relpvant
hazardous areas),

e tdchnical requirements,
e documentation of existing cabling, if relevant,
e compatibility of existing telecommunications cabling components,

e itéms to be issued to the telecommunications cabling installer by, or on behalf of, the
premises owner,

e sforage of materials,

e rgmoval, disposal and/or recycling of excess and waste material,
e o¢cupational health and safety,

e inistallation of‘cabling by a third party,

e miain confractor and/or sub-contractors,

e transfer)of responsibility and/or property.

5.2.2—Recommendations

The installation specification should reflect predictable expansion to the cabling 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.


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

- 24 — ISO/IEC 14763-2:2019 © ISO/IEC

2019

The installation specification should contain the elements of the telecommunications strategy
that include details of

5.3

5.3.1
5.3.1
The t

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,

security requirements and/or access restrictions.

—Techmicatspecification
General
1 Requirements

echnical specification shall contain details of, and the performance requirements fo

cabling and associated components. The technical specification pforms the bas

asses
instal

The
instal

The
exter

The t

le)

rg
reg

fo

S
rg
reg

rg
rg

sment of the performance of installed cabling together with all .eabling component
lation techniques used.

echnical specification shall cover both new installations”and extensions of ex
lations.

echnical specification shall detail the location «f,* and requirements for, any rel
hal network interfaces (ENIs) (see Clause 7).

echnical specification shall define the

nge of documentation to be supplied by the installer including any requirements t
cords to each other and to other building services records,

rmat of the documentation (see Clause 9),

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

ecification of labelsi\(as a minimum, meeting the requirements of Clause 7),
quirements for acceptance testing (see Clause 10),
quirements_for.inspection (see Clause 11),

quirements for the treatment of parts of the installation that do not comply wit
quirements for inspection and acceptance testing,

t

shall*Contain the pass/fail results of the acceptance tests, where required, and any ac

e format of test result and inspection documentation (see Clauses 10 and 11)

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

r, the
s of
5 and

sting

Bvant

D link

h the

which
tions

ta

ken to repair or correct installation failures.

5.3.1.2 Recommendations

The technical specification should detail the requirements for the

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.

5.3.2

Notification of hazards

The technical specification shall

id

entify 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

The t
be in

e in

The
and/d
subjel

e s

echnical specification shall detail the required transmission performance of the cabl
Stalled

hen subject to the defined operational environment (see 5.3.5),

conjunction with existing cabling.
bnvironmental compatibility shall be achieved by selection of appropriate compo
cted including

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

e sgparation from the defined environment.

The {
accot

Failu
only

to ap
shardg

For

equip
instal
e C

o]
C
d

C¢

dance with IEC 62368-3.

e to specify remote powering objectives indicates that either there are none or tha
hpply to cabling which has been designed to support remote powering without the
ply specific planning or installation practices and have no impact on other cabli
d pathways and spaces.

ment shall not supply morg than 500 mA per conductor (i.e. iy < 500 mA) an
lations shall be designated in one of the following Categories:

btegory RP1: attachtment of the remote powering equipment at a distributor is cont

siich that the avenage current for all conductors served by the distributor (i¢_ayerage)

eater than 212 .mA.

mplexity is that i, erage IS NOt just a simple average. Instead, i; ;yerage (

cerlculated as

ng to

nents

r by mitigation techniques that modify the environment to which the compongnt is

echnical specification shall detail any remote powering objectives using equipment in

they
need
ng in

balanced cabling in accordanhce with the ISO/IEC 11801 series, remote powering

j the

rolled
is no

ategory RP1> installations avoid planning and installation practices but do rgquire
pcumentation 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 addi

lional
A) s

lc-average =

where

n
N

I
Cl’l

is the index of conductors (including those that carry no current);
is the total number of conductors (including those that carry no current);
is the current in conductor with index n (A).

(1)
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e 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.

e Category RP3: attachment of the remote powering equipment at a distributor is
unrestricted subject to the limit of iy < 500 mA.

Cpiegory RP3J3 Iinstallations require planning and installation praciices (see Clauges 7
and 8) together with documentation and administrative controls during subsequent
extensions of the cabling (see 9.2.2.4.1).

Thesg Categories are summarized in Table 1.

Table 1 — Remote powering cabling installation Categories ahd'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

A copsistent Category should be applied to all distributors at which remote powering is
appligd.

Wherle the installation specification describes an extension to existing cabling, the Category of
the ekisting installation shall be.specified.

Valugs for i, and ic_, emge fOr remote powering applications of IEEE 802.3 are shoyn in
Figure 3.

Type

1 |

cmss [ 1 || 2 [[ o |[ 4 f[ s |[e [[7|[8]
Maximum power input to a cable
by power supply equipment

| 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
cabling should be included in the heat load calculation of the environmental control system of
the building.

The technical specification shall detail the

e |ocations where less than the available number of cable elements are términated| at a
termination point or joint,

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

Ahnex A provides information about possible connections between the wires and thqg pins
off telecommunications outlets within generic cabling systems,‘in accordance with the
rgferenced cabling design document. The same set of pin-pair‘\¢combination should be|used
throughout the whole cabling installation.

e positioning of optical fibres at interfaces to the installed eabling.

NOTE Annex A contains requirements and recommendations. for the maintenance of polarity within ¢abling
tefminated with connecting hardware housing multiple opticakfibres.

When two cabling links of different specifications,but which are physically similar, are uged in
the same installation (for example, different performance Categories and cables with different
nominal impedance), special precautions sare required to ensure that they are prqgperly
identified.

The technical specification shall contain the requirements for

e the pathways, pathway systems, spaces, cabinets, frames, racks, closures, cables,
termination points and cords(see Clause 7),

o differentiation of pathway systems and cables associated with cabling subsysgtems
installed to provide_énfianced reliability within the infrastructure (e.g. tie cabling),

e the bonding of the cabling components to the protective and functional earthing sygtems
(gee IEC 60364 series and ISO/IEC 30129).

Spacgs, pathways and/or the pathway systems within the pathways shall be able to
accommodate components and where necessary provide adequate ventilation, in ordef that
any gtated-remote powering objectives neither compromise the transmission requirements of
the ipstallation specification or the warranty conditions of the components. Informatign on
assessment methods is provided in 7.14.

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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e presence, or potential presence, of hazards (such as contaminating, toxic or explosive
materials);

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

e meteorological effects (e.g. wind);

e 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
series.

5.3.5(2 Recommendations

The |technical specification should include a risk assessment includingy~abnprmal
envirpnmental conditions (temperature changes, flooding) which should result”in g risk
mandgement plan that can have an effect on the requirements for component,performance or
mitigation.

5.4 | Scope of work
5.4.1 Pre-installation
5.4.1|1 Requirements

The 4cope of work shall detail requirements for

. aIy building work required on each pathway,
pathway preparation and the installation of pathway systems,
a

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

e the quantities of cabling componentsand installation accessories,
e the bonding of pathway systems;

e additional surveys to be undertaken to supplement information in the scope of work.
The 4cope of work shall define

3 tll:]e responsibilitiesfor'the identification, design and completion of the works involved
o It

e rgquirementS.for site-specific safety inductions and training requirement,

e responsibiljties for obtaining all necessary clearances and permits,

e thle location’ of storage facilities for cabling components and installation accessories,

e alsystem for the disposal of waste components and/or installation materials.

5.4.1.2 Recommendations
The scope of work should contain

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

e 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

s
P
c

c

paces,
athways,
abinets, frames and racks,

losures,

tegrmination points,

c

onnection to bonding systems and protective earthing systems.

The gcope of work shall detail requirements for

whrning 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,
mfarking and labelling the cabling components,

the quantity and type(s) of inspection and testingto.be applied to the cabling installat

The 4cope of work shall define an installation programme detailing key dates including

a

rgquirements for progress meetings,

tendance at contract inspection points,

fimal installation date,

the date that the installation documentation is to be supplied,

the date that the installation.is to be brought into service,

nd-over date(s).

The gcope of work shall)detail

—

p
o

a

Ims to be provided by the telecommunications cabling installer,

ms to be“issued to the telecommunications cabling installer by, or on behalf @
femises:owner,

on.

f the

tlher works with potential to affect the programme,
Ccess limitations together with restrictions on personnel movement, vetting and clea

levels,

the responsibilities for the identification, design and completion of the works involved,

the responsibilities for obtaining all necessary clearances and permits,

a

S

pplicable fire precautions and escape routes,

ite access and security arrangements.

5.4.2.2 Recommendations

The scope of work should contain

S

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

rance

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

5.4.3.1 Requirements

The scope of work shall detail rnqnirnmpn’rq for reinstatement and shall define

o the responsibilities for the identification, design and completion of the works invelved

e the responsibilities for obtaining all necessary clearances and permits (where nét coyered
by those obtained in 5.4.2.1),

e a|maintenance and control procedure for the final cabling documentatiof.
5.4.3{2 Recommendations
The gcope of work should detail requirements for

e operational training including safety,

e mlaintenance training for the premises owner and/or the(designated cabling maintainef
e f4qult analysis training,

e rgpair and maintenance contracts,
e spares, e.g. cable, cords, closures, connecting hardware, tools, test equipment and test

lelads.

5.5 | Quality assurance

The ihstallation specification shall
e contain a list of the items to(be addressed in the quality plan applicable to the installation
a$ defined by, or on behdlf,of, the premises owner,

. idfntify the responsibilities for any additional tasks necessary to allow agreement ¢f the
gliality plan (see Clause 6).

6 Quality planning

6.1 [ Qualityplan

A quality plan addressing the requirement of the installation specification shall be producgd by,
or on‘behatf uf, thre-nstater-imaccordancewithrthe |cqui|u|||c||ta of-thisdocument—The 9] ality
plan shall be agreed with the premises owner prior to the commencement of the installation
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 plans
are not required but can be requested.

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 pathways
and spaces (and any other relevant facilities and infrastructures) provided by the premises
owner.
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The quality plan shall clearly state the measures and procedures

demonstrate compliance with

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

the installation specification.

The quality plan shall detail the procedures

Where, at any point during the installation procéss, inspection and/or testing of ca
components or installed cabling is specified ,in\the installation specification, or by
regulations, the quality plan shall detail the

The quality plan shall_detail the competency of personnel to undertake the installati
accornldance with the‘installation specification.

Where sampling plans are applied, the quality plan shall detail the procedures (for exa
extension_of-sampling procedures) to be adopted if sample testing identifies results whic
non-gompliant or marginal (i.e. within the specified measurement accuracy of the test sy
see §.4.

6.2

to be adopted to

for the transfer of responsibilities between the installer, premises owner and, where

relevant, other contractors,

far the acceptance of cabling components and the cabling installation (inel
verification of physical, mechanical, optical and/or electrical specifications based o
m@anufacturers’ or suppliers’ specifications and relevant standards),

tg be adopted to assess compatibility between cabling components to beused durin
installation,

tq be adopted to assess compatibility with any existing installed cabling,

tq assess any stated objectives for remote powering for compatibility with the inte
operating environment (information on assessment methods is\provided in 7.14),

tg address the impact of potential component incompatibilities;

tg ensure the selection of appropriate cords to extend-the fixed portion of the cabli
create channels.

inspection and test equipment,
the calibration status of the inspection and test equipment,
sl—:lmpling plans (see 6.2),

mieasurement procedures (seeClause 10),

treatment of results whigch are non-compliant or marginal (i.e. within the spe
mieasurement accuracgy of the test system), see 6.4.

Lding
n the

g the

nded

ng to

bling
local

cified

on in

mple,
h are
stem),

Specification of cabling components

Specifications for the cabling components to be used shall be obtained from manufacturers or
suppliers including

a)
b)

c)
d)

environmental requirements (storage, installation and operation),

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

cord and cable maximum tensile load,

cord and cable crush resistance.

nd, if

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
6.3.1
6.3.1.

Sampling
Balanced cabling

1 General

2019

Table 2 shows three groups of balanced cabling transmission parameters (basic verification,

inter

Clasdes of |links and channels within the referenced cabling design stand

Subc

testing of these parameter groups. The test procedures and equipment for balanced cg
links and channels are specified in Clause 10.

Requ

design.

It is recommended that installation specifications require the acceptance testing of perm

links

expec¢ted variability of the cords used to create channels.

NOTE

permapent link will themselves be conformant to channel requirements.

6.3.1

Indef

of Taple 2 shall be tested using a sample level of 100 %.

Wherje the installation specification “requires acceptance testing of internal transmi
parameters of Table 2 against the*permanent link requirements of Classes D, E, Ep, F,

or Il,
addit
samp

Wherle the installation) specification requires acceptance testing of alien (exoge
transmission parameters of Table 2 against the permanent link requirements of Classes

Fa t

gt transmission and atfen (EXogenous) crosstatk) using the parameters tirat defin

auses 6.3.1.2, 6.3.1.3 and 6.3.1.4 specify requirements and recommendations fq

rements are defined for other transmission parameters but are considered to be n

since permanent link requirements incorporate an adeguate margin to suppof

A conformant channel containing a permanent link does net‘ensure that other channels created fro

2 Permanent link testing

endent of the requirements of the instaltation specification, basic verification param

the sample level applied should be 100 %. If the test equipment is able to me
onal parameters in conjunction with the specified internal parameters of Table 2 the
le should be 100 %.

e minimumssample level applied should be in accordance with 6.3.1.4.

the
ards.
r the
bling

et by

Aanent
t the

Im that

eters

ssion
Fa |
asure
n the

nous)
Ea or
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6.3.1{3 Channel testing

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

Propagatioridelay ®

Delay skéw

Alien (exogenous) crosstalk PS ANEXT
RS ANEXTan
PS AACR-F
PS AACR-Fan

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

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

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

requirement should be reported where possible.

Channél/ tests can be used to determine performance where the installation specifigation

FGQUi eS

a)
b)
c)

d)

e)

one or more cords to be added to each end of a permanent link of a given Class to create
a channel of the same or lower Class,

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,

any cords attached to a permanent link of a given Class (or within a channel of a given
Class) 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 from those specified in the referenced cabling design standards),

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)
tranil;nission 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.

6.3.1|4 Alien (exogenous) crosstalk testing

Wherle the installation specification requires acceptance testing of alien (exogenous) crogstalk
transmission parameters of Table 2 of installed permanent links or ,channels againdt the
requifements of permanent link or channel Classes E, or Fp of ISO/IEC 11801-1:2017, the
minimum sample of disturbed permanent links or channels to/,be tested should be in
acconidance with Table 3.

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

Total no. of links/channels Sample size
N
310150 Aahichever 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 acteptance 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 links.

The gample quantity'shall be subject to the selection criteria as specified in IEC 61935-1.

IEC §1935-1 (contains an option to reduce the quantity of tests provided that evidence ¢xists
to indicate.that measured performance exhibits adequate margin against the specified limit.

6.3.2L_~ Qptical fibre cabling
6.3.2.1 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

Interface connection return loss

6.3.2

Wher
LDP
unde

Indef
of Ta

Wher
Tablg

e W
° o]

rg
w

e W

(s
Testi

6.3.2

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.

2 Permanent link testing
e the permanent link contains non-fixed cabling (e.g. CP~cable in ISO/IEC 11801-1

cable in ISO/IEC 11801-5), any result is only applicable to the specific configu
test.

endent of the requirements of the installation _specification, basic verification param
ble 4 shall be tested using a sample level of 100 %.

e the installation specification requirescacceptance testing of transmission paramets
4 against the requirements of a spegific permanent link Class and

here testing of optical fibre cabling attenuation is undertaken with equipment thaf

alitomatically tests verification parameters, a sample level of 100 % should be used,

ovided that polarity has.been confirmed, testing of length/propagation delay c3
stricted to a sample level within a given cable containing a number of permanent lin
thin a number of cablées running in common pathways.

here testing of( propagation delay/length is undertaken with equipment that

altomatically tests™ verification parameters, a sample level of 100 % should be
ropagation delay testing is only necessary where latency requirements are specifieq).

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

3 Channel testing

Y and
ation

eters

brs of

also

n be
ks or

also
used

~

Channel tests can be used to determine performance where the installation specification
requires

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

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

c) any cords attached to a permanent link (or within a channel) 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 to those specified in the referenced cabling design standards).

Where channel tests are undertaken, the actual cords used to create the channel shall be
used and installed in the as-built configuration. In all cases, the sampling recommendations of

6.3.2

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

6.4
6.4.1

Treatment of marginal results

Balanced cabling

6.4.1.1 General

2019

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

meas

urement accuracy.

The

the te¢st adapters, and actual link properties and is dependent on the frequency at whic

mini

6.4.1

The d

As eX

o m

o m

NOTE
measy

° m

To m
teste

specified in IEC 61935-1 for a given cabling performance and frequency range should be

6.4.2

ISO/I
aster

specified measurement-aceuracy.

6.5

The
obtai

apprd
instal

easurement accuracy is generally dependent on the field tester test limit, the naty

um test margin occurs.

2 Requirements

uality plan shall include guidelines on how marginal test results areshandled.

amples, the quality plan can state that

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

arginal results shall not be accepted,

rement accuracy of the tester to be used and that the tester measurement accuracy to be used is kno

arginal results shall be accepted.

inimize marginal test results, the quality plan shall specify the properties of the
that is used for testing. Field testvequipment with better accuracy than the min

Optical fibre cabling

FC 14763-3 does not require that test results of individual parameters be marked w
sk if the difference between the measured result and the test limit is less tha

Treatment of non-compliant results

n a compliant result. Examples of such procedures include labelling the c3

lation documentation. See 10.2.4 and 10.3.2 for further information.

re of
h the

This implies that the performance of the installed cabling has sufficient margin to accommodagte the

n.

field
mum
used.

th an
n the

uality ptan shall detail the procedures to be applied where it has been impossible to

bling

pridtely and highlighting its status and the impact of the non-compliance ip the

6.6

Change control

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

shoul

d 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,

e fu

nctional 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 offerbuitding signating systems (e-g- HVAC, EMST;

o m

e rg
7.2
7.2.1

The g
those

7.2.2

The
instal
in ac

In ad
to en

7.2.3
Teled
regul
be in
accof

7.2.4

The

7.2.5

achine control,

mote power delivery.
Safety
General

pecification of safety requirements is beyond the scope of this'’document. It is referr
safety standards and regulations applicable at the location-of\the installation.

Low voltage power supply cabling

broper implementation of the requirements of this document assumes that eled
lations, bonding networks and protective meastdres against overvoltages are under
cordance with the IEC 60364 series and/or lo¢al regulations, as appropriate.

dition, installation and mitigation guidelings for electrical installations (including earf
sure electromagnetic compatibility can be found in IEC TR 61000-5-2.

Telecommunications cables-fire performance

Ations or the minimum recemmended performance requirements of IEC 60332-1-2
btalled within a cable management system that meets the requirements of a fire bari
dance with local fire.regulations.

Optical fibrejcabling

Transmission and terminal equipment

ed to

trical
aken

hing)

ommunications cables inside. buildings that do not comply with the national or local fire

shall
ierin

azard classification of areas containing optical fibre telecommunications equipment and
optical fibre telecommunications cabling shall be undertaken in accordance with IEC 608

p5-2.

Telecommunications cabling shall be connected to equipment that complies with IEC 62368-1
or IEC 62949. Where equipment circuits provide direct current (DC) power transfer 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

perfo

rmance.
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Points of electrical contact

2019

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 materials
used. Where risk of galvanic corrosion exists, relevant specialists shall be consulted and any

meas

7.5
7.5.1

Inforn

ures taken shall be documented for future use.

External service provision
Requirements

ation shall be obtained from, and agreement reached with the access provider(s

) and

servi

a) th
b) tH
c) tH
d) a

e) th
e

f) th
p

g) th
re

h) a
i) te
p

7.5.2

Acce
requi

7.6
7.6.1
7.6.1

Exam

NOTE
selectg
cablin

te provider(s) with respect to

e precise physical location of the ENI(s),

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

e responsibility of the technical and operational maintenance. 6f the boundary ¢
Kternal service provision,

e liaison arrangements for the access providers(s) and-service provider(s) an
remises owner or an appointed representative,

e procedures to be followed by the premises owner-or an appointed representat
porting and reacting to faults in the external service provision,

rangements for access to the premises,

chnical requirements for equipment supplied by the access providers(s) and sg
rovider(s).

Recommendations

5s providers(s) and service provider(s) should be advised of the foreseeable se
rements.

Pathways and pathway 'systems
General
1 Pathway.system types

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

bd do stpport a specific cabling technology, it might not be suitable for the subsequent installation o

f the

1 the

ve in

rvice

rvice

If a“pathway system, cable management system or a compartment of a cable management sysftem is

other

technologies.
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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

t bl ot A 4 £ 4l ot A bl 1N P L H tal o
systgms eabtes-ant-to-providestpportfor-the—containedcable-whenused-inhorizontalpathweays.

Open pathway system

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

Available in metallic or non-metallic form.

Wire Imesh cable A form of cable tray system where the cable tray consists of a mesh_of wires.
tray gystem
(basHet) Open pathway system
Typically available in metallic form.
Cabl¢ ladder Open containment systems, consisting of side members; fixed to each other by meang of
systgms rungs, intended to house cables and to provide suppgrt for the contained cable when {ised

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

Available in metallic and non-metallic ferm.

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

Closed pathway system

Available in metallic or non=metallic form.

=

Cabl¢ ducting Enclosed containment systems of non-circular cross-section, providing an enclosure f
systgms cables or insulated‘conductors and possibly electrical and or communication accessor|es.

Closed pathway(system

Available in\mgtallic or non-metallic form.

Interyal support Open support 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 toufes | Pathways defined by markings or some other designation, normally used in floor spacgs 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.

Pathways and the pathway systems within the pathways shall be able to accommodate
components and where necessary provide adequate ventilation, in order that any)dtated
remofe powering objectives neither compromise the transmission requirements™of the
installation specification or the warranty conditions of the components. Inférmation on
assegsment methods is provided in 7.14.

Elemgents of other supply systems such as water, heating, HVAC or spfinklers shall npt be
used|as pathways or support for pathway systems due to the potentialrenvironmental impact
on thle cabling components and the risk that cable support will disappear following chgnges
madg to the supporting system.

NOTE| An exception to this is where the telecommunications cabling directly”serves a device of the supply $ystem
(e.g. water meter).

The grids of suspended ceilings shall not be used as support for pathway systems but can be
used|as pathways for individual cables serving deviceswithin the suspended ceiling.

The location or construction of pathways within;”and pathway systems installed in, egcape
routep shall prevent the installed cables becoming an obstacle in the event of fire durinlg the
periofls of evacuation and fire-fighting activity:

The ihside of the pathway systems shall

ble insulation,

free of localized pressure points that can degrade the transmission performance ¢f the

. hive smooth surfaces and be_free of burrs, sharp edges or projections that can damage
c
b

installed system.

Abragive supports (€.g. threaded rod) installed within the cable fill area shall have that portion
within the pathway\system protected with a smooth, non-scratching covering so that cablge can
be pdlled without-physical damage.

Cabl¢ management systems of the types listed below shall comply with the relpvant
International Standards:

e 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

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

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

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

c) fgr pathway systems to which cables are to be attached  or supported
(¢.g. messenger/catenary wires or designated routes), the cross!séectional area is the
nlinimum available area surrounding the pathway system.

NOTE| For pathway systems containing cables of a common diameter, the cross:sectional area can be congidered
to be the number of cables.

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

7.6.1{3 Recommendations
7.6.1{3.1 Pathway and pathway system selection

For dccess providers. a minimum of two_entrance pathways for access providers should be
proviged, both of which should be

e located underground (aerial entrance pathways are not recommended because of|their
vilnerability due to physical exposure),

o plysically separated, between the boundary of the premises and the point of entry info the
blilding, by at least 20.m~to ensure that a single incident will not cause damage to| both
entrance pathways.

The humber of pathway systems required within each of the building entrance pathHways
depepds on the.number of access providers and the number and type of cables thdt the
access providets-will install. The entrance pathway systems should have adequate capagity to
handle growth_and additional access providers.

For deneric cabling, it is recommended that the planning of pathways and the selectipn of

I

th\ y 4 H A +al H + + A h A Al H [y bI'
pa wdady oyolUTlllo To UTTUTTIAnNTIT UoITly d olruLiulTu applrudavlit ditu auulToollty ©daull v Ing

sub-system in turn.

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. This
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 radii
(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

Co-ordination of cabling pathway and space design in conjunction with architects and |other
engineers is critical.

If the| pathway systems are to be supported from overhead structures, jthe overhead strycture
shall have a hanging capacity of 1,2 kPa (minimum) in addition to.that required to suppoft any
other| infrastructures. This requirement shall be communicated(to}; and coordinated with, the
structiural engineer.

If the|pathway systems are to be supported by access floor systems, the weight of fully Igaded
pathway systems shall be evaluated and co-ordinated‘with the access floor system desigper.

Pathway systems shall be installed to providecadequate protection to the installed cabling
wherg cabling can be damaged or have its transmission properties adversely affected.

The lrfse of hidden pathways within plastered wall surfaces requires the use of approprjately
specified cables and is not recommended from a maintenance perspective.

In fixed installations where impagt.to the installed cabling can occur (specifically includipg all
cabling within 50 mm above_floer level) protection shall be afforded by one or more gf the
following:

e the mechanical characteristics of the pathway system;
e the location selected;

e thle provision of additional local or general mechanical protection.

The delection.of pathway systems shall enable the installation of fire barriers, if required.

Suffigient' space shall be allocated to hand holes and the storage of cable loops (service Joops)
in accordance with manufacturer’s instructions (see 7.6.2.1.2 in relation to minimum bend
radius).

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 appropriate
performance shall be selected to prevent any impact on transmission performance.

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

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

specifications (e.g. cable bundles, so-called shotgun cables or cables’| with

\/\ihere either multiple cable types are involved or cables have multiple bend- radius
dedicated/catenary wires attached), the largest minimum bend radius shall apply-

e not introduce deformation of the cable sheath,

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

L

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

IEC

Figure 4b — Examples of conformant bend limiting techniques

Mininnﬂg/bend radius is determined by manufacturer's instructions.

Figureé xamples of conformant and non-conformant bend radius manageme

nt

If instructions do not exist, the minimum bend radius shall be the greater of either 50 mm or

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
the pathways and cable management systems selected.

Pathway systems that do not allow such an approach can restrict the type and use of cables installed in

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
support pathway systems (e.g. hooks), the maximum stacking height shall be calculated
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 cable§’with a crush resistance of at least 5 000 N/m.

7.6.2(1.4 Conduit
Unlegs 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 insjalled
w|thout bends,

o thHe maximum distance between pulling points shall be 30 m where conduits are insjalled
wi|th up to two 9Q° bends.

Wherje a conduit.contains bends

e the conduit shall not be subject to cumulative changes in direction of more than|[180°

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 conduit
cross-sectional area.

7.6.2.1.5 Pathway systems under access floors

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).

Where cable management systems are vertically stacked and run in parallel to provide
additjonal capacity, at least 200 mm vertical separation shall be provided between each
to provide adequate access to lower layers for addition and removal of cables.

7.6.2|1.6 Non-continuous support for cables

The ¢

7.6.2(2 Recommendations

7.6.2|12.1 Pathway system co-ordination

Withip equipment rooms, the location of aisles separating rows of cabinets, frames or
should be co-ordinated with lighting and fire protection plans:

S

pxthways should not be located where they interfere with proper operation o

ppression systems such as water distribdtion from sprinkler heads.

Pathways should not block airflow to or fram air conditioning equipment.

Pathy

periodic maintenance (e.g. valves,~electrical receptacles and smoke detectors). Unde
pathways should not be located above such equipment unless there is an unco
(accégssible) row of tiles adjacent to these pathways.

layer

istance between supporting elements of the pathway system shall notigxceed 1 50Q mm.

racks

ghting should be placed above aisles and nét)above cabinets, frames, racks and
oyerhead pathways;

f fire

vays should not restrict access to components of other infrastructures that rdquire

rfloor
ered

If the| pathway systems-are to be supported from overhead structures, the overhead strycture

shoul

any

other infrastructures. Any resulting requirement shall be communicated to,

coordinated with, the structural engineer.

7.6.2|2.2 Cable protection

d have a hangihg-capacity of 2,4 kPa (minimum) in addition to that required to support

and

The yse“of curved corners (pre-fabricated or manufactured on site) should be considered to
maintain 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 and
protects cabling and fire-stop materials from water and other liquid spills.

7.6.2.2.4 Pathway systems under access floors

Where cable management systems are vertically stacked and run in parallel to provide

additi

onal capacity,

e acgcess to lower layers should be provided by either using narrower cable manags

S)
rg

o af

7.6.2

Over
stand
stack|

Cablg
operd

° a

Incre
integ
remo

Cabld
they

adequate access to lower layers for addition and removal of cables.

. stport the use of cabinets, frames and racks.of various heights,

stems for upper layers (as shown in Figure 6) or by providing an uncovered (acces
w of adjacent tiles (as shown in Figure 7),

least 300 mm vertical separation should be provided between each.'layer to pr

2.5 Overhead pathway systems

nead cable pathways can alleviate the need for access floors*that do not employ

ed to provide additional capacity.

management systems should be suspended fromioverhead structures where incre
tional flexibility is required to

d or remove cabinets, frames and racks.

hsed operational flexibility can alsoibe achieved by using freestanding structures
ated pathways provided that they~are designed to accommodate the installatior
val of the desired sizes of cabipets, frames or racks.

management systems _cah’be attached to the tops of cabinets, frames and racks Vv
bre of uniform height.

ment
sible)

pvide

floor-

ing systems that are cabled from below. Overhead cable\management systems can be

ased

with
and

vhere
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7.6.3

Outside buildings

7.6.3.1 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

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

e steam pipes (temperature impact),

o flooding (ingress impact),

. ciLemicaI contamination (liquid, gas),

e IQ

Wher
these

Pathy
and

telec
closu

ads or railway tracks (mechanical impact).

e possible, the installation of telecommunications cabling in such areas” affectd

vays between buildings can use a variety of underground and“aerial pathway sys
can use spaces and structures (e.g. hand holes,\\maintenance holes
bmmunications cabinets) that are constructed to assist cabling installation and to h
res.

Building A
_________ )| BuidingB) _
Underground utility tunnel F—=5mm e |/} Campus (premises) boun
L ZTr '/.
.7 Maintenance e
/ e
B A £z _ __Z _ External networ
‘T""{Maintenance v i provision
hole 7
4
/~ ./’
/]
Bldg ’

F
Underground conduit

Directly buried pathway

Building C

d by

factors should be avoided. However, where national or local tegulations allow,
mitigation can be applied by selecting appropriate components, pathwaysjand/or spaces

tems
and
ouse

lary

IEC

Unde

Figure 8 — Example of cabling installations outside buildings

rground pathways and spaces can be

e 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,

e 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.

Aerial pathways can comprise

a)

b)

1)

2)

The
pathway systems or the direct attachment of.cables.

AeriaL pathways can support

pples, towers, catenary (or suspension) wires, anchor wires, stays, struts and clestfres —
pe Table 7 for a non-exhaustive list of design and planning issues,

s
self-supporting cables, which may include a catenary wire — see Table' 7 for a|non-
e

haustive list of design and planning issues.

cable constructions, which shall provide the required envirohmental protection tp the
transmission media,

conduits, which can contain sub-conduits, into which cable-elements (typically optical fibre)
are installed using compressed air; in which case the éonduits shall provide the redquired
ehvironmental protection to the cable elements.

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

pxternal surfaces of existing piping systems shall not be used for the installatipn of

Table 7 — Design and planning of pathways outside buildings

Dedicated underground pathways Dedicated aerial pathways
Pathway Cleafances from other Poles Type
utilities
Separations from Length
other utilities
Depth of burial Depth of burial
Road crossings Guying
Rail crossings 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,

e requirements, where appropriate, for external service provision between the campus
b I | bt ceroitit BEFs)

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

e thermal performance characteristics when supporting cables are used. for rgmote

powering.

In arg¢as accessible to the public, telecommunications cables shall be mechanically protected
from P,3 m below the surface to a height of at least 3 m.

7.6.3|2.2 Underground pathways

The lise of underground pathways of 7.6.3.2.3 and 7.6.3.2 4 should take into consideration
the fallowing:

e the risk of future accidental excavation;

e damage to the pathway system and/or cable “caused by ground movement (including
moisture content related soil expansion [(e.g. frost) and contraction, landslips| and
earthquakes);

e damage to the pathway system and/or cable caused due to flood event related erosiop.

The placement of pathways shall be:..iny accordance with national and local regulations in
relatipn to proximity to

e existing underground services,
e trees and tree roots,

¢ building foundations.

Where pathway systems are used, the location of, and distance between, access points|shall
take |nto account

e the maximum tensile load of the cable,

e the installation method,

o rgquirements for future expansion of the cabling to service additional buildings,

e need for access.
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.
environmental performance of cables installed in utility tunnels shall be compatible with the
predicted conditions.

For p

athways between a premises boundary and a BEF

2019

The

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

Si

ze 40 conduits of the IEC 61386 series) minimum diameter.

7.6.3

Unde
suital

Unled
pathy
are tdg
of th
Tablg

The ¢
prote

Pathy

2.3 Direct burial

rground cables without suitable protection should be drawn into conduits, pipes or
ple structures to protect them from mechanical, electrolytic or chemical danger:

ays shall be in accordance with the requirements of Table 8, unless|additional mea
be applied to protect the cable(s). The depths indicated are additional to the diam
p cable(s) such that the top of the installed cable(s) shall /meet the requiremen
8.

epth of dig can be significantly greater than that shown~in Table 8 in order to alloy
ctive layers to be installed below the cables.

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

other

s otherwise specified by national or local regulations, the minimum/\planned depths of

sures
eters
ts of

v any

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

Location of pathway Requirement Recommendation

Fpotpath 0,5m 0,5m

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

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

Rlailway 1,0m?@ 1,0m?@

Agricultural land 0,9m 0,9m

Uncultivated ordandscaped land 0,5m 0,9 m

a8l Increased ‘depths can be required in accordance with agreements between the planner and tHe

owners/eperators of the land.
The width of the planned route shall allow adequale space T0r the Installation process.

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 extend
to the base of the slope of the railway embankment and shall extend at least 1,75 m beyond

the o

utside edge of the outermost rails.
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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 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, respegtively.
This dpes not match the definition of duct used by IEC TC 23/SC 23A who treat duct as non-circular conduit:

Unlegs otherwise specified by national or local regulations the minimum planned”depths of
pathways shall be in accordance with the requirements of Table 8, unless additional meagures
are fo be applied to protect the conduit(s). The depths indicated are‘@dditional tp the
diame¢ters of the conduit(s) such that the top of the installed conduit(s) shall medt the
requifements of Table 8.

The depth of dig can be significantly greater than that shown in_Table 8 in order to allow any
protertive layers to be installed below the conduits.

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

The width of the planned route shall allow adequate\space for the installation process.

Conduit shall be selected to

1) wijthstand the predicted mechanical loading,

2) aVoid colours of cable management systems which are used exclusively by other seivices
(¢.9. power, gas, water),

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

When used with blown_installation methods, the conduits, sub-conduits and accessories|shall
be able to support the\air pressure required to blow the cables or cable elements.

Requjrements for-marker tapes or equivalent products shall comply with national or|local
regulations.

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

e 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 shall
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).

The planning of installations requires detailed information regarding

a) tHe type and location of supporting structures,
b) the local variation of temperature,
c) Idcal wind and ice loads.

A sufvey shall be undertaken of all supporting structures that are to’be”used and|shall
document the following:

1) the distances between supporting structures;
2) physical/mechanical condition of supporting structures;

3) rastrictions of installation access below or between towers.or poles.
The dqurvey shall identify

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

e rgquirements for replacement, refurbishment\or strengthening (such as anchor wires or
stys) of any supporting structures,

e storage locations for installation equipment, cable drums (or reels),

e inistallation methods and special tools;

o fiftings required to attach teleeommunications cabling to the supporting strugtures
(including special fitting to implement changes in direction or gradient at towers or poles),

e the location of joint closures*and service loops on supporting structures.

The position and selection.of supporting structures and associated strengthening compopents
(ancHhor wires, stays,(struts) shall be designed to allow repair, development or removyal of
telecommunicationsicables without affecting the mechanical strength of supporting structures.
Any anchor points\installed on building structures or supplementary poles shall be at|least
2,5 m above the“ground.

The {elecommunications cable route shall be installed to respect the minimum clearances
above-ground given in Table 9.

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 telecommunications
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.

The minimum height of cables shall comply with national or local regulations during
installation, maintenance and operation.

Wherle multiple cables are to be installed on a common aerial pathway, the sag of the, different
cablgs shall be calculated and measures taken to prevent risk of damage.

For gerial crossings of waterways (navigable rivers, canals and other sifetches of wpater),
details shall be obtained in respect of the stipulated minimum clearance.between the cpbles
at maximum sag and the surface of the water at the highest navigable water level{ Any
measures required for the protection of shipping shall be ascertained from the authqrities
respdnsible for waterways and shipping.

For drossings of high water protection installations (dykes); the presence of above gfound
telecommunications cables shall not interfere with the maintenance of such installationsg; the
respgnsible authorities shall be involved at the planning stage of the telecommunications
cabling.

The foute of the cable shall be designed andubuilt in such a way that damage or upsafe
situafions caused by overloading the construction are avoided. At the crossing of two or|more
routep, different cables shall not touch eachxother in any circumstances.

Adequate clearance shall be provided~for overhead routes that run parallel to or fross
railways, tramways, trolley bus cables, cable railways, cable ways, ski and chair| lifts,
motofways, roads and navigable rivers and waterways.

The stresses on the cables‘and poles depend on the span length and the sag. The climatic
conditions that can haveta major effect on tensions in poles, aerial cables and sag are |heat,
cold,|wind and snow/iee-load on cables and poles. Reference shall be made to the national
regulations for routes affected by such conditions and the appropriate construction methods
utilized.

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

Unlegs‘allowed by national or local regulations, telecommunications cables shall be installed

+lo Il
lower-thanpower—cables:

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)
2)

3)

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

crossing of telecommunications cable bundles is not allowed unless an additional support
at the pole is used,;

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
(e.g. when passing power supply cables), and also when using a metallic catenary wire.

7.6.3|2.7 Aerial pathway systems shared with overhead power supply infrastructures

An agreement shall be reached with the owner of the overhead power supply infrastrycture

(and where relevant, also the owner of the supporting structures) for joint use including

a)
b)
c)

Beforle undertaking mechanical calculations, it is necessary to‘“determine the following:

1)
2)
3)

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

the requirements described in this document for bonding to earthing systems, aerjal to
uhderground junctions and aerial connections.

the technical characteristics of the power supply system;
fture possible modifications, such as the transforfmation of LV into HV;

the reservation of zones of the overhead power supply infrastructure to allow subseg@uent
ristallation of light fittings.

Overhead power supply infrastructures can<be shared by more than one telecommunicgtions
system provided that agreement has been reached with the owners of the overhead power

supply infrastructure and the telecommunications systems.

The planning of installations requires detailed information regarding

the type and location of supporting structures,

the available moment, of inertia capacity of supporting structures to be used (i.g. the
difference between-the initial moment of inertia capacity of the most stressed tower orf pole
and the moment(of-inertia capacity used by the installation of the overhead power supply
cabling and related equipment, including any reserve maintained to allow the installation
of additionaljpower supply cabling on the same structures),

the voltages carried by the overhead power supply cabling,

lalyout-of power conductors on the supporting structures,

t | 1 H% £ 4 4
crooar variauulTt Ul ichinmpocraturc,

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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restrictions of installation access below or between supporting structures.

The information obtained during the survey shall be used to determine the following:

requirements for refurbishment or replacement of supporting structures;

clearances and separations on supporting structures available to be used by the
telecommunications cabling;

storage locations for installation equipment;

fittings required to attach telecommunications cabling to supporting structures (including
special fitting to implement changes in direction or gradient at towers or poles);

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

Where the physical characteristics of the telecommunications cable in combination wilth its

propgsed location of the cable on the supporting structure uses more thancthé ava

lable

moment of inertia capacity, the supporting structures shall be replaced or_be/strengthened,

e.g. by installing stays or struts.

The telecommunications cable route shall be installed to respect the minimum clearances

abové¢ ground given in Table 9.

The $ag during operation (including any maintenance activities) of the telecommunications
cablg between supporting structures shall be determined based upon the information proyided
by tHe supplier of the telecommunications cable (or_suspension wire, if present) that is

relevant to the following conditions:

the distance between supporting structures;
thie predicted supplementary loadings of wind; ice and maintenance activity;

the predicted temperature range.

The |minimum height of cables shall“comply with national or local regulations during

installation, maintenance and operation.

The [|sag of the telecommuni¢ations and power supply cables shall be calculated and

measures taken to ensure that/the segregation requirements of 7.11 are maintained.

Where an earthing system exists on a supporting structure then, unless technical and
contrpctual agreementfor joint use has been obtained, it shall be dedicated to only one ¢f the

following applications:

power supply cabling;
i

tglecemmunications cabling.

ghting;

The planning of pathway systems depends on the voltages supported by the overhead power
supply infrastructure and the type of telecommunications cable to be installed.

Components of the pathway systems can include

a)
b)
c)
d)
e)

f)

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

joint closures installed on the supporting structures,

fittings to attach the joint closures to the supporting structures,

insulation components used to separate any metallic components from the supporting
structures,

wind vibration dampers,
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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 also

Lol ‘ot £ bl pA| 'H [l + £ 41 Ll
| CIUUTO UITdl UT dUUTOOTVITT CUTITUULUUTIVE TITITTITTIIO UT UTT LAVITO.

The g¢arthing of extraneous-conductive-parts (e.g. armouring, strain relief members~of optical
fibre | cables) that are part of the telecommunications cable construction 'shall be in
accofdance with 8.9.1.1.1.

Condluctive elements of the catenary and telecommunications cables (net ‘'signal condugtors)
and dlosures shall be bonded to the earthing system at least at the ends"of the shared roptes.

For all-dielectric self-supporting (ADSS) cables, the positioning of\thé fittings on the towegrs or
poles| shall be in accordance with the segregation requirements of 7.11. The positipn of
fittinds on the towers or poles shall ensure that the lowest\point of the telecommunications
cables between any two towers or poles, taking the sag into account, shall be in accordance
with TTable 9 for towers or poles supporting power supply cables < 25 kV. To avoid cqgrona,
tracking or arcing phenomena between the telecommunications cable sheath and the
strucfure of the tower or pole (which reduces the operational life of the cable), the position of
the fittings shall be in locations where the potential\to earth, created by the power condugtors,
does|not exceed

a) 1P kV for all-dielectric cables with a high>density polyethylene sheath,

b) 2D kV for all-dielectric cables with;.a’high-density polyethylene sheath and containipg an
apti-tracking foil.

The ipformation required to determine the potential to earth on a given tower or pole shall be
obtained from the owner of thé.overhead power supply infrastructure.

Arcing phenomena are«created due to the build-up of conductive particles (e.g. soot), which
become embedded with) the cable sheath over time. Cables in accordance with IEC 607/94-4-
20 shall have specified performance in relation to these phenomena.

7.6.3]2.8 Minimum bend radii

The pathway system shall ensure that cable can be installed and, where appropriate, fied in
accolndanee with the applicable minimum bend radius (installation, operating statid and
operatimg—dymamic) by using idemntifiable—techmiques—These Tequirements —appty i three
dimensions. Examples of such techniques are pre-fabricated curved corners and radius
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 specifications
(e.g. cable bundles, so-called shotgun cables or cables with catenary cables attached),
the largest minimum bend radius shall apply,

e notintroduce 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
a height of at least 3 m.

Separation between telecommunications and power supply cables should be at leasf 1 m
throughout pathways and within spaces.

Where the telecommunications cable contains metallic cable elements, surge \protectipn in
accofldance with IEC 62305-3 should be applied at all building entrances.

7.6.3|3.2 Underground pathways

Where practicable, pathways should be chosen to allow the siibsequent constructipn of
mainfenance holes, hand holes or structures.

In vigw of the cost and disruption associated with the exeavation of underground pathways,
pathway systems in excess of those initially required should be planned.

Durinlg any given installation phase, additional pathway systems should be installed to ephable
the sibsequent installation of additional cables¢e minimize the number of future excavations
that gre both disruptive and costly.

The fpllowing examples are included as guidance.

e Djrect burial: while the trench is open, install additional spare ducts.
e Cpnduit without sub-conduits:

—| conduits should be 100,;mm minimum diameter;
—| a minimum of onetempty conduit should be installed during each installation phasg;

—| where there is(a known number of installation phases, the number of conduits fo be
installed should be calculated as the number of planned phases multiplied by the |nitial
number ofifilled ducts.

e Cpnduit with*sub-conduits:

—| an~alternative is to apply multi-conduit/sub-conduit constructions that provid¢ the
fequired capamty (this approach reduces the avallable cross- sectlonal area within the

S|gn|f|cantlymore erX|b|I|ty) -

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 aACCess,

o safety,

e rdinstatement including depth of cover and materials (see 8.5.1.3.1).
7.6.3{3.5 Aerial pathways

Aeria| crossing of roads and railways should be planned using the shartest route across the
roadqg and railway, respectively.

The yse of stays or struts to reinforce the stability of two poles adjacent to the road or rgilway
is reommended.

Aeria| crossing of electrified railways is not recommended.

Aerial pathways should not be used to cross roads. Where there is no practicable alternalive

a) tHe pathway should cross the road using the"shortest possible route,
b) slays or struts should be used to reinforce the stability of two poles adjacent to the rojad.

Attachment of catenary wires to buildings;should be

strength and the structure of\the building is capable of sustaining the load with a design

. pirmitted only when it is clearithat the load on the fixing point will not exceed its design
m|

rgin,

e ayoided in earthquake zones.

The telecommunications cable route should be as straight as possible.

Stayyq or strutsycables, closures, cabinets and accessories should be positioned in syich a
way to facilitate'safe access for installers and maintainers.

To ayoid,'placing an unbalanced load on support poles, temporary or permanent stays, $truts
or anghor wires should be installed at any location where the cable is to be tensioned.

7.6.3.3.6 Aerial pathway systems dedicated to telecommunications cabling

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 in
Figure 9).
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NOTE The dampers reduce Aeolian vibrations (resonant vibration caused by low velocity wind blowing across
a cylindrical cable under tension.

Figure 9 — Example of wind vibration damper

7.7 | Spaces

7.71 Requirements

7.7.11 Spaces and structures inside buildings
7.71111 General

Spacgs shall not be located

e infemergency escape ways (where they obstruct),

e infareas that are subject to risk of flooding.

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

Dimensions of spaces allocated to entrance facilities and distributors shall take into acfount
the ipitial volume and future expansion of telecommunications cabling and assogiated
equigment.

Spacgs shall be located to ptovide appropriate levels of security (restricted access) tp the
cablimg and equipment to be_contained within them. Access to spaces containing the cabling
infragtructures serving multiple premises (enterprises, tenants) shall be restricted as spegified
in Anhex B.

Signgge shall be.invaccordance with the safety and security objectives for the premises.

7.7.1(1.2 Entrance facilities

Provision shall be made to allow the sealing of pathway systems entering buildings to prgvent
ingre*e of water

Upon 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

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

e 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,
e are fitted with a lock,

e have either no centre post or a removable centre post to facilitate access for large
equipment.

Wherle cables are routed using high-level or ceiling-mounted pathway systems, the-height of
cabinets, frames and racks shall not exceed 75 % of the unobstructed heightybétweep the
finishled floor and any overhead objects such as sprinklers, lighting fixtures, “or canferas.
Unlegs the range of cabinets, frames and racks to be used is to be restricted, spaces|shall
provige a minimum of 2,6 m unobstructed height.

NOTE| Cooling requirements or the use of overhead pathway systems or cabinets;-frames and racks tallgr than
2,13 n] can necessitate increased unobstructed height requirements.

Whilg access is required to cabinets, frames, and racks, lighting shall provide a minimym of
500 Ix in the horizontal plane and 200 Ix in the vertical*plane, measured 1 m above the
finishied floor in front (and at the rear, if applicable) of the cabinets, frames and racks.

Floor|loading capacity in the equipment room shall.b€ adequate to bear

e both the distributed and concentrated loads-of the installed equipment with assogiated
cabling and media,

e lojads generated through the transit of.equipment and associated infrastructure.

The minimum distributed floor loading capacity shall be 7,2 kPa.

Floorg, walls and ceiling shall- be'selected and treated (e.g. sealed, painted, constructgd) to
minimize the generation of dust.

In order to support thevoperation of a wide range of telecommunications equipment, the
temperature and humidity at the air intake of operating equipment shall meet the requirements
specified in ClasstA2 of Table H.1. Increasing the range to A3, A4 or B can restrict the fange
of equipment that\can be accommodated in the equipment room.

7.7.1(1.4 Rooms intended to contain distributors

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

To provide additional space for equipment installation and maintenance, the minimum room
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

cabine

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

Figure 10a — Minimum room dimensions to

supp

IEC

prt distributors containing up to 500 outlets distributors containing between 501 and 1 000 o

Figure 10 — Dimensions of rooms intended to contain distributors

Roonps intended to contain distributors shall be provided with access at least 0,9 m wid

at leg

st 2 m high.

Rooms in which cables are routed to cabinets, frames, or racks using underfloor path

shall

NOTE
restric

Whilg
500 |

be provided with raised floor with an underfloor depth of not less than 0,2 m.

The height of rooms in which cables are routed using high-level or ceiling-mounted pathway sy
s the height of cabinets, frames, and racks_that can be installed (see 7.8.1.4).
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Figure 10b — Minimum room dimensions to supfport
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access is required to cabinets, frames, and racks, lighting shall provide a minimyim of

in the horizontal plane and:“200 Ix in the vertical plane, measured 1 m abov

finishied floor in front (and at the-tear, if applicable) of the cabinets, frames and racks.

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 d
a¢tive equipment — in order to support the operation of the widest rang
telecommunications equipment the temperature and humidity at the air intake o

of

berating equipment shall meet the requirements specified in Class B of Table H.1,

e adequatepower supply shall be provided.

b the

f the
e of
f the

The |

beation of the distributors within the room and any relevant mounting shall be capa

ble of

supporting the loads applied during the construction and operation of the distributors and
associated equipment. It shall be verified that proposed loading does not exceed the loading
limit 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 uses
grommets or brushes, the size of the opening should be increased to accommodate the
support mechanisms for the grommets and brushes.

7.7.1
7.7.1

Acce
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e) ri
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2 Spaces and structures outside buildings
21 General

s to pathways between buildings is provided by spaces and structures that typ
rise maintenance holes, hand holes and telecommunication cabinets.

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

Ccess volume required,
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ailable space,

cal regulations,

5k of damage.

enance holes and hand holes are used to
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e egse the installation or removal of ¢cables,

e enable changes of direction of tnderground pathway systems.
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space or ‘structure.

cilitate a safe and secure pathway system between buildings,

enance holes are prefetred over hand holes as they provide greater flexibilit
sion and expansion of the installed cabling infrastructure (e.g. additional pathways)

paces and structures are frequently located in unrestricted access areas and are st

ically

y for

bject

nsiderable physical risk. Spaces and structures shall be designed to survivg the

ated risk andishall be constructed and installed in accordance with the required des

beningsito spaces and structures shall maintain the environmental performance d

gn.

f the

Cable entrances to spaces and structures shall

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.

Cove

rs 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 deterioration

when

exposed to sunlight.
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7.71.

Maint

2.2 Maintenance holes

enance holes shall be

e 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),

th

e largest minimum bend radius shall apply,

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

e contain adequate fittings to support closures, if required.

Mainienance holes shall be used to enable

e changes of depth of underground pathway systems,

e changes in volume and quantity of underground pathway systems,

e the future installation of additional pathway systems,

e the accommodation of closures.

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

The location and distances between maintenance holes shallnbe determined in accorg
with fhe relevant instructions for the cables to be installed and the installation technique
emplopyed.

Routing of cables through maintenance holes shall*comply with the installation requirer
of 8.9.3.

Pathway systems connected to the maintenance holes shall not act as a drain. However

expe

The appropriate type of maintenance holes shall be selected following an analysis of g

watern
table

Seald
shall
mainf

7.7.1

The |
relev

cted that water will pass through the_pathway system in some circumstances.

table conditions. A sump-sealed maintenance hole shall not be used where the
can damage it and/or the pathway systems connected to it.

d (sump-sealed) maintenance holes are useful where the ground water table is lo
be expected to fillwith water. For sump-pumped maintenance holes, the pump sh
ained in order to'prevent gradual ingress of water.

2.3 Hand holes

ance
to be

hents

, it is

ound
water

v but
all be

ocation~and distances between hand holes shall be determined in accordance wi

empl

byed.

h the

Nt instructions for the cables to be installed and the installation technique {o be

Routing of cables through hand holes shall comply with the installation requirements of 8.9.

7.7.1.2.4 Telecommunications cabinets

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

The design of the telecommunications cabinets shall include any requirements for the
accommodation of climate control equipment, electrical connections (including uninterruptible

powe

Wher

r supplies) and alarm systems to advise of unauthorized access.

e 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
7.7.2
7.7.2

Spac

Posit
of du

Any
direc

Recommendations
1 Spaces and structures inside buildings
1.1 General

s should be located centrally in the area they serve.

ve air pressure systems (including appropriate filters) should be-used to prevent in
5t and other contamination to the space.

vater and drain pipes that pass through the space should-be located away from an
ly above cabling or equipment.

The provision of mains, or other, power should be adéquate to support the operation ¢

telec

7.7.2

The |

o

The 1
numb
or by

The {
to ha

7.7.2

The

bmmunications equipment intended to be houséed within the space.

1.2 Entrance facilities

pcation of entrance facilities should minimize, as far as practicable,

. t::]e length of bonding conductors teithe main earthing terminal of the building,

e electromagnetic interference-produced by electrical service rooms.

umber of pathways and pathway systems to each entrance facility depends both o
er and type of cables to"be installed and any segregation requirements imposed b
the access providers.

athways and, pathway systems to each entrance facility should have adequate caj
hdle growthand additional external service providers.

1.3 Equipment rooms

Epace allocated to equipment rooms should not be restricted by building compo

jress

d not

f the

hents

(e.q.

ITts, core, outside walls, or other fixed building walls) that limit expansion.

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 telecommunications
and power supply cabling.

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

suppl

y 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

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

Cons
mate

Rooms in which cables are routed to cabinets, frames, or racks using underfloor path

shoul
Ceilin
e W
e hi
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NOTE
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deration should be given to application of floor covering comprised of ~anti-
ial.

d be provided with raised floor with an underfloor depth of not less than 0,3 m.

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

dest range of cabinets, frames and rack heights,

gh-level or ceiling-mounted pathway systems.

ng elements (e.g. doors, floors, lifts) that providelaccess to rooms intended to cg
putors should accommodate the probable weighis and sizes of equipment to be br
rooms.

Equipment is often pre-assembled off site and delivered as complete cabinet/frame/rack units.
1.5 Access floors
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d.
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gers between the frames or under the frame (at the opening between the bottom ar
rally; placing the opening under the vertical cable managers is preferable as it 3
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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 betwelen the
two syjtems, work on either cabling system can be limited to persons with appropriate qualifications designdted by
nationgl or local regulation.

Information concerning functional elements shall be included in the administsation systé¢m in
accorndance with Clause 9.

7.8.1|2 Termination points

Termjnation points for telecommunications cables shall be locatedand oriented in such a way
as to|prevent ingress of moisture or other contaminants and to.reduce the risk of damalge to
the cpbles connected to them. Connecting hardware selected for telecommunications cabling
shall jnot be interchangeable with the sockets or plugs used-for power supply distribution.

Wherle termination points are presented at outlets (i.e; \not within distributors),

e user-accessible outlets shall be located in fully accessible, permanent locations su¢h as
building columns, and permanent walls,

e rgstricted-access outlets can be installed'in other places (e.g. above suspended celilings
ort under raised floors),

o oltlets shall be placed or protected to prevent accidental damage due to frequently
moving objects such as vacuumi.gleaners, rolling tables and hospital beds,

e oltlets shall be placed or protected to allow normal maintenance/cleaning (e.g. fluids from
cleaning) of the surrounding area.

7.8.1(3 Distributors:within rooms

The location of the\distributor within the room shall allow for the installation of additional
cablimg without major disruption.

7.8.114 Cabinets, frames and racks

7.8.1{4.1 General

Cabinets, frames and racks (or the closures within them) shall provide the necessary levels of
physical and environmental protection for the telecommunications cabling and equipment
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 specifications (e.g. cable bundles, so-called shotgun cables or
cables with catenary cables attached), the largest minimum bend radius shall apply,

e additional cables can be subsequently installed in accordance with the minimum bend radii
(installation and operating). Where either multiple cable types are involved or cables|have
multiple bend radius specifications (e.g. cable bundles, so-called shotgun cables-or cables
w|th catenary cables attached), the largest minimum bend radius shall applyy

. ficilities for the management of cables and cords are provided that enable’horizontdl and

vertical management of all cords and jumpers to the maximum planned fill and allow the

rgquired airflow into and out of equipment as specified\by the equigment

mtlanufacturer/supplier,
t

o fiftings are provided for bonding of telecommunications equipment and cabling tp the
protective and functional earthing systems,

. aquuate ventilation is provided for anticipated telecommunications equipment,

e 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 tha{ they
perm|t at least one and preferably two tiles inthe front and rear of the cabinets and frames to
be liffed.

Cabinets should be aligned with either-the front or rear edge along the edge of the floor t{le.

Framgs should be placed in sucha way that the rods that secure the frames to the corcrete
slab Will not penetrate an access floor stringer.

The ¢apacity of the vertical cable management within cabinets, frames and racks should be
twice|the cross-sectional area of the cables to be installed when the cabinets or frames are at
full c@pacity.

7.8.1(4.3 Cabinets, frames and racks containing, or intended to contain, active
equipment

In addition to the recommendations of 7.8.1.4.2, cabinets should provide adequate ventijation
for equipment — if no acfive cooling mechanisms are provided by the cabinet, the front and
rear doors should have at least 66 % open space.

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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e 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

e maintain the environmental performance of the closure,

e provide the necessary cable support and prevent kinking at the point of entry into the
closure,

psure,

e be capable of accepting suitable glands.
7.8.2 Recommendations
7.8.2{1 Distributors within rooms

Distriputors should be located in dedicated rooms.
Distripbutors should be located in cabinets, frames or racks.

Distributors should be located in accordance with the maximum lengths specified within the
reference implementations of the referenced cabling design-standards.

7.8.2(2 Distributors within enclosures

Distributors should be located in accordance withrthe maximum lengths specified within the
reference implementations of the referenced cabling design standards.

7.8.2|3 Cabinets, frames and racks

Where both telecommunications cabling and power supply cabling are contained within a
closure, they should be in separate“parts of the closures or under separate covers.

The Ipcation of cabinets, frames and racks should provide a minimum clearance of 1,2|m on
all fages where access iswrequired.

The \ertical cable management, horizontal cable management, slack storage, and locatjon of
access floor openinhgs should be designed to ensure that the bend radius requirements ¢f the
installed cables_are met.

Connlectigh,points within floor-standing cabinets, frames and racks should be located between
0,15 mé@nd 2,1 m above the finished floor.

7.9 Segregation of telecommunications cabling and power supply cabling inside
buildings

7.9.1 General

Subclause 7.9 specifies segregation requirements and recommendations for unscreened and
screened cables in accordance with the IEC 61156 series (together with other balanced and
unbalanced, including coaxial, cables) with respect to electromagnetic interference from
power 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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the electromagnetic environment complies with the levels defined in the IEC 61000-6
series for conducted and radiated disturbances (e.g. power supply cabling),

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 61000-6

series,

NOTE 1

engineering practices.

“Deformed” power supplies are outside the scope of this document and can require additional

e the telecommunications cabling supports any applications listed in the referenced cabling
design standards.
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segregation requirements of 7.9.2 are those required with regard to electromad
crence (EMI) between defined groups of power supply and telecommunications s
eneral reduction of electromagnetic interference within buildings is primarily achiev
se of effective bonding networks (see ISO/IEC 30129). Local regulations forisafet
in different segregation requirements. In these circumstances, safety has highest p
e more stringent requirement shall take precedence.

2 Power supply cabling outside buildings can carry high voltages and currentss which render the
ptions invalid and separation distances of many metres can be required.

e manufacturers' instructions require more stringent installation practices, these sh
ed.
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ed by
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cabling is installed in an electromagnetic enyironment exceeding the levells of

1000-6, the separations should be increased.

fic items of electrical equipment and the power supply cabling associated with ther
e additional practices resulting in segregation requirements in excess of those of
ples of such items include certain typges-of lamps and equipment including that us
elding, frequency induction heating\and hospitals together with radio, TV and
mission systems. Table 10 provides minimum recommended separation dista

betwéen metallic telecommunications-and certain items of electrical equipment and the
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y cabling associated with sthem (without taking into consideration the scre
iveness of cables or cable-management systems). In all cases, analysis shou
rmed based on product supplier’s information, where available, to determine the req
gation. Where supplier's/information regarding the sources of interference does not
sis should be petformed regarding possible disturbances, e.g. frequency r
bnics, transients;\bursts, transmitted power. Where there is a conflict betwee
me of such analysSis and the requirements resulting from the analysis of 7.9.2, the
ent requirements shall apply.

Table 10 — Separation recommendations between metallic
telecommunications cabling and specific EMI sources
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Seource-of-disturbance———F——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 components
and/or by mitigation techniques that modify the environment, including
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isolation from the defined environment (by means of protection/segregation),

separation from the defined environment.

7.9.2 Requirements

7.9.2.1 General requirements

The requirements for separation between telecommunications cables and power supply
cables depend upon

The

—|[ coupling attenuation tor screened balanced cables,

—| transverse conversion loss (TCL) for unscreened balanced cables,

—| screening attenuation for unbalanced (coaxial) and twin axial cables,
thie construction of the power supply cable,

thie quantity of, and type of electrical circuit provided by, the power supply cables,

the electromagnetic immunity of the telecommunications cable measured as

thie presence of dividers between the telecommunications cables and power supply cgbles.

ivider can take the form of a separate pathway system/cable”management system for

the telecommunications cable and/or the power supply cables‘or a physical divider within a
common pathway system. In the latter situation, electromagnetic performance of the bprrier

shall pe at least that of the pathway/cable management system.

The minimum separation requirement, 4, is calculated“by multiplying the minimum separation,
S, obftained from Table 12 by the power cabling:factor, P, from Table 13. The value| of §
obtaipned from Table 12 depends upon the classification of the telecommunications cable of
Tablg 11 as shown in Figure 11. A flowchart approach to this calculation is shown in

Figurp 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

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

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
>80° 270-10x1Igf >85°¢ d
2550 260-10xIg/f > 55 c
>40¢ 250 =10 x|g¢d > 40 b
<40 <50-10x1gf <40 a

a [ Balanced cables meeting the Type | coupling attenuation requirements of IEC 61156-5 and IEC"61156-6
meet segregation Class d.

b | Balanced cables meeting the Type Il coupling attenuation requirements of IEC 61156-5 and IEC 611%6-

6 meet segregation Class c.

¢ | Balanced cables meeting the Type Il coupling attenuation requirements of IEC 61156-5 and IEC 611%6-
6 meet segregation Class b.

d | Balanced cables meeting the Level 2 TCL requirements of IEC 611565 and IEC 61156-6 meet
segregation Class b. These cables can deliver performance of segregafion Class ¢ or d provided that
the relevant requirements are also met.

¢ [ Coaxial cables in accordance with IEC 61196-7 (ISO/IEC 118011, ‘Category BCT-C) meet segregation
Class d.

If thel cable performance with regard to the relevant parameters is unknown then it shall be
assuined to meet the requirements of segregation.Class a.

The peparation requirements for segregation Class b in Table 12 represent the minjmum
requifements of this document, where the-cabling to be installed is in accordance with, gnd is
intengded to support the applications\fisted in, the referenced cabling design standards.
Reduced separations based upon ségregation Classes ¢ or d of Table 12 can restrict thg type
and yse of cables installed in the pathways and cable management systems selected.

Future expansion of both the’ power supply and telecommunications cabling shall be jaken
into gccount when determining the separation requirement and the selection of pathway$ and
cablgl management systems to be used to provide the required separation.

Local regulations-\can require a barrier or greater separation than calculated using this
apprqach.

The ffee spdce separation of Table 12 also applies

o totefecommumications cabtes and maim power cabtes mstattedm the same containment,

e any containment that does not meet the minimum screening performance levels applicable
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 fiesh gteel
ire mesh cable tray of mesh size 50 mm x 100 mm. This screening performance is also achieved with a
teel cable tray of less than 1,0 mm wall thickness and/or more than 20 % equally distributed perforated
hrea.

b The upper surface of installed cables shall be at least 10 mm below the top of the barfier-

¢ Applicable to containment with screening performance (DC to 100 MHz) equivalent to a steel cable trgdy of
it least 1,0 mm wall thickness and no more than 20 % equally distributed perforated area. The screens or
hrmouring of power cables are considered to act as perforated metallic containment if they do not meet
fhis constructional equivalent of solid metallic containment.

\pplicable to containment with screening performance (DC to 100 MHz)/equivalent to a steel condujt of
,5 mm wall thickness. Specified separation is in addition to that“provided by any divider/barrier. [The
pssumption underlying the material performance of the conduit isthat the product of the permeability|and
onductivity is greater than 38 H-S/m2. This performance is not previded by stainless steel, aluminium|and
on-magnetic materials. A 1,0 mm wall thickness of the same-material does not support S = 0 mm.

Table 13 — Power cabling factor, P

Electrical circuit type #:b-¢ Quantity of circuits Power cabling factor, P 9
20 A 230V 1-phase 1to 3 0,2
4t06 0,4
7t09 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
4%/The power cabling factor shall be used as a multiplier for the calculation of distance A in
Conjunction with -5 from Tabfe 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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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).

2019

For telecommunications cables and power supply cables within a single pathway system, or in

paral

lel 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

F

igure 14a), unless additional cable fixing or restraint is present (see a) above),

d) for cables installed in non-adjacent compartments of a pathway system or another
pathway that incorporates more than one divider, required separation 4 shall be provided
by the distance between the dividers (see Figure 14b), unless additional cable fixing or

r

The
telec

appli

Powdr supply cables and cables of other “trades” shall not be installed within the same

bund
cablg

Wher
AC 6
7.9.2

o the total distance over which the reduction in the separation occurs is not greater tha

th

o the telecommunications cables and power supply cables are enclosed in separate tru

(o]
e Jo
e |H

4 H + { \ N AY
otrdirit 1o PTTOoTTIU (oTT d) dUUVT ).

minimum separation requirement applies in three dimensions. However,* Where

cable minimum separation requirement.

e or in the same compartment of a pathway or pathway system as telecommunica
s unless physical separation is maintained or provided.

e power supply cables (other than single core cables\operating at voltages exce
DO V) pass through a fire barrier, it is possible to reduce the separation requireme
provided that

ickness of the fire segregation barrier plus 0,5 m on each side,

conduit,
cal regulations concerning fire bakriers are complied with,
C 60364-5-52 is taken into_aceount.

SR

IEC

IEC

bmmunications cables and power supply cables are required to cross _and reduired
minimum separation cannot be maintained, then the angle of their crossing sh
mainfained at approximately 90° on both sides of the crossing for a distance_no less th

Il be
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ts of

n the

nking

. = mains power cabling

O = telecommunications cabling

Figure 13 — Separation of power supply and
telecommunications cables without dividers
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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
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/

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 requirements of segregation Classes b, ¢ or d of
Table 11, and

e the environmental classification of the space containing the telecommunicationsegbling
complies with electromagnetic classification E4 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 10024, or
—| twisted, taped or bundled together and provide a total power no grgater than 10 kYA.

This pllowance should be not applied in spaces allocated to distributors in accordancg with
the referenced design standards or equivalent concentrations of trapsmission equipment.

In all|other cases the requirements of 7.9.2.1 apply.

NOTE| The selection of this segregation approach and the planning of the pathway can render it unsuitpble if
modifi¢ations are subsequently made to the resulting electromagneticienvironmental classification.

7.9.3 Recommendations

Teledommunications cabinets, frames and gracks should be separated from elegtrical
equigment, e.g. high-voltage/low-voltage (HV/LV) transformers.

7.10 | Segregation of underground telecommunications cabling and power supply
cabling outside buildings

7.10.1 General

Subc|ause 7.10 specifies requirements and recommendations for unscreened and scrgened
balanced, and coaxial,.cables used within cabling in accordance with the ISO/IEC 11801
series. Where appropfiate, the requirements and recommendations are specific to part|cular
cablg specifications!

The |segregation” requirements and recommendations of 7.10 are applicable tp all
telecommunications cables containing conducting components (whether or not used for gignal
transmission) and power supply cabling operating at < 25 kV.

The segregation requirements and recommendations of 7.10 are those required with regard to
protection (of the telecommunications cabling and attached equipment from physical damage)
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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2.2 Recommendations (protection)

Where the telecommunications cables and power supply cables are required to cross, an

addit

7.10.

ional barrier should be installed between the cables to provide electrical isolation.

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.

Whe

anglg of their crossing shall be maintained at 90 degrees on both sides of the crossing

dista

7.10.

None

7.10.

7.10.

Unlegs either the telecommunications cables or the power, supply cables are installed in

cond

betwe¢en telecommunications cables and power supply. cables shall be 0,3 m (see Figure

If either the information technology cables or théypower supply cables are installed in

cond

insulation performance, then no separation{is required (additional to that provided b
barrigr).

g the tetecommunications cables and poOwer Supply Cabies are required 10 Crosy

nce no less than the relevant minimum separation.

.4 Recommendations (EMI)

B Power supply cabling > AC 1 000 VRMS or DC 1500V

B.1 Requirements (protection)

icting conduit or duct or separated by a non-conducting barrier, the minimum sepa

icting conduit or duct or they are separated by a non-conducting barrier of equiV

Telecommunications
cable

Non-conducting
conduit/duct

0,0 m plus
that provided by barrier

Power supply
cable

, the
for a

non-
ation
16).

non-
alent
y the

m

0,3

Figure 16 — Example showing the protection of underground information
technology cables when located next to power supply cables

IEC

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 required~to'crossg, the
anglg of their crossing shall be maintained at 90 degrees on both sides of the-crossing|for a

distamce no less than the applicable minimum separation requirement.

7.10.3.4 Recommendations (EMI)

None|.

7.10.4.

7.1 O.E Earthing systems
1

General

Wherje there are buried parts of earthing systemsy clearances should be maintained|from

earth|electrodes and, in general, from metallic buried parts of power cables.

7.10.4.2 Requirements (protection)

The segregation requirements of Tablée’s14 apply between telecommunications cabling and

parts|of buried earthing systems provided that

Further information isprovided in ITU-T K.88.

if |the telecommunications cable is direct buried its sheath has a dielectric strength|of at
lefast 1,5 kV at 50 Hz,

=

if[the telecommunications cable is installed in a non-conducting conduit or duc{, the
conduit or duct is constructed of a material having an equivalent dielectric strength.

In logations identified as containing hot zones, the installer shall contact the owner of the HV

installation<cencerning the risks (probability, duration) and the size of the hot zone.

7.10.4.3Y Recommendations (protection)

In all cases as great a separation as is practicable should be provided between the
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. The
outer sheath should extend sufficiently to ensure compliance with the limits.
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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) High-voltage (< 25 kV)
. earthing system earthing system
om (neutral earthing
electrode ®) (with isolated neutral or (directly earthed neutral)
arc suppression coil)
Rural Urban Rural Urban

<50 2m 4m
50 to 500 4m 8 m
500 to $ 000 Zm 8m See 7.70.3.7T [20m See 71.10.3.1
5000 tp 10 000 8m 40 m
>10 000 8m 80m

28 There is no International Standard for such a measurement; however further information” €an be fgund in
IEEE Std 81.

b Thig 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)
om earthing system earthing system
(with isolated neutral or (directly earthed neutral)
arc suppression coil)
Rural Urban Rural Urban
<50 5m 2m 10 m 5m
50 to 500 10 m 5m 20 m 10m
500 to 5 000 10\m 10 m 100 m 50 m
5 000 to 10 000 20 m 10 m 100 m 50 m
> 10 000 20 m 10 m 200 m 50 m

28 There is no International Standard for such a measurement; however further
information eansbe found in IEEE Std 81.

7.10.6 Other. infrastructures
7.10.5.1 _Recommendations

Unlegs‘mational or local regulations specify other requirements, the segregation| and

tr\ iy m-e-aaHrea £ Taokbl 16 chorld-ba bhoarvad Additianal canara fion Ao W P | ,\d t
pro CLUUvVo TTIIvdadourvo Ul Tavio TU olTUuUuilu VT UUOSTT VOU. MuUuuttivirar ovpdrativit vdil vo apypyirtoc O

allow access for maintenance and repair of the information technology cabling and pathways.
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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.
Water pipes sewers and ducts 0,3m Conduit 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.

ffg — for further study

7.11 | Segregation of aerial telecommunications cabling
7.11.1 General

Subc|ause 7.11 specifies requirements and recommendations for' unscreened and scrgened
balariced, and coaxial, cables within cabling in accordance with the ISO/IEC 11801 series.
Wherje appropriate, the requirements and recommendations are specific to particular pable
specifications.

protertion (of the telecommunications cabling and\attached equipment from physical damage)
and electromagnetic interference (EMI). Local regulations for safety can contain different
segrggation requirements. In all circumstafnces, safety has highest priority but the [more
strindent requirement shall take precedence.

The gegregation requirements and recommendations<of 7.11 are those required with reg’_}rd to

The Jproximity and crossing of teleCcommunications cabling and overhead power spupply
infradtructures is addressed in 7.11.2.

The pharing of telecommufications cabling with overhead infrastructures carrying power
supply cables < AC 1 000 V.RMS or DC 1 500 V is addressed in 7.11.3.

The Eharing of telecommunications cabling with overhead infrastructures carrying power
supply cables > AG. 17000 V RMS or DC 1 500 V is addressed in 7.11.4.

Precautions«shall be taken in order to avoid contact with parts of power supply cables and
assog¢iated equipment. Telecommunications cables shall be lower than power supply cables.

The lIIUtiIUdD (bUIIIPUIIUIItD dllul bUIIDtIUbtiUII tcb;llliqu\:b) UIII[.Jin‘:UI tU llld;lltd;l the
segregation requirements shall take into account all relevant operating and environmental
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 and
overhead power supply cabling shall be as specified in Table 17.
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Table 17 — Minimum clearances between aerial telecommunications

— 83 —

and overhead power supply cabling

Overhead power supply
<AC 1000V RMS or DC 1500V

Overhead power supply
>AC 1000V RMS or DC 1 500 V

Infrastructure element Power supply |Power supply Power supply | Power supply Power supply
cables cables poles cables/ conductors poles
(insulated) (uninsulated)

Telecommunications cables 0,5m 1,0 m 0,5m 2m 1,0 m

Telecommunications poles 0,5m 1,0 m 0,5m 2m 1,0 m

Wherle power supply cables (< 1 000 V AC or 1 500 V DC) and telecommunications cable
fixed|on the external surfaces of buildings or other structures, they shall be separated
least

e 1/0 m if one or both are uninsulated,

e 0,2 m if both are insulated.

7.11.2.2 Recommendations (protection)

The [horizontal separation between telecommunicationsC-and power supply ca
infradtructures should be greater than the height of the highest infrastructure (see Figur

unles

o m

s
e th

chIes and overhead power supply cables following mechanical faults (e.g. fallen wir

S
easures are implemented to avoid possible contact between aerial telecommunica

pporting structures), or

e telecommunications cables are insulated to the highest voltage present.

A

h>H

H

s are
by at

bling

e 17)
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es or

A
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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 |

TU-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)

The

cablimg implies the installation of

e tdlecommunications cables,

o fi

e S

e cl

Fittin

Teled
equip

Clos|
dime
owne

The felecommunications cabling shall\be supported such that the minimum vertical dis

on th
fitting
a) 1
b) O

Jtaings used to attach the telecommunications cabling to the poles,

2019

sharing of supporting structures with power supply cabling for telecommunics

ys or struts,

psures and accessories (connection, protection, amplification, radio).

ommunications cables shall always be fixed below_power supply cabling and assoq
ment (including lighting device and feeder cables).

res and accessories shall be installed ¢below the telecommunications cables.
nsions and locations of such closures and accessories shall be agreed betwee
r of the supporting structure and the installer of the telecommunications cabling.

e supporting structure between power supply and telecommunications cabling
s is at least

m in cases where power supply conductors have no insulation (see Figure 18),
50 m in cases of power supply cables (insulated) (see Figure 18).

tions

js used to attach the telecommunications cabling to the Supporting structures shall be
specified to have a voltage insulation of 4 kV at 50 Hz for one‘minute (minimum).

iated

The
n the

ance
and
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Figure 18 — Separation distances on supporting structures

The |minimum separation at any point, allowing for (sag produced by operating| and
envirponmental conditions, between telecommunications{ cables and insulated power supply
cablgs shall be 0,3 m.

If the supporting structure has, or can in the“future have, a lighting device fitted, the
telecommunications cabling and fittings shall /b€ installed at least 0,2 m below the lowest|point
of theg location of the device and its feeder cable (see Figure 19).

Unlegs technical and contractual agreement for joint use has been obtained, earthing sygtems
for telecommunications cabling shall not be installed on poles containing, or intended to
contdin, the earthing systems of‘the power supply cabling.

Uninsulated

low voltage/lighting
cables K

K Y
cables

[t L[

Y

Insulated
low voltage/lighting

;l
|

>1,0m|

O,2m|
>0,5m
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>
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>
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information technology L]
cable or fittings
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Figure 19 — Separation distance on supporting structures with lighting devices
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7.11.3.2 Recommendations (protection)

2019

A marker should be placed to show the voltage levels of cables above the telecommunications
cables.

7.11.3.3 Requirements (EMI)

See |

TU-T K.108 for further information.

7.11.3.4 Recommendations (EMI)

Nonef

7.11.4.

The f]

7.11.E Sharing of infrastructures carrying > 1 000 V AC (1 500 V DC)
1

Requirements (protection) of infrastructures

bllowing requirements apply to the sharing of infrastructure carrying € 25 kV AC.

The felecommunications cabling shall be supported such that the minimum vertical dis

on th
fitting

The
envir
cablg

Unles
for td
contd

e supporting structures between power supply and telecothmunications cabling
s, is at least 2 m.

minimum separation at any point, allowing for (sag produced by operating
bnmental conditions, between telecommunication$/cables and insulated power s
s shall be 2,0 m.

s technical and contractual agreement for j0oint use has been obtained, earthing sys
lecommunications cabling shall not beCinstalled on poles containing, or intend
in, the earthing systems of the power Supply cabling.

7.11.4.2 Recommendations (protection)

A ma
cable

rker should be placed to show the voltage levels of cables above the telecommunica
S.

7.11.4.3 Requirements (EMI)

See |

TU-T K.108 forrfurther information.

7.11.4.4 Recommendations (EMI)

Noneg

7.12

ance
and

and
Lpply

tems
ed to

tions

| Planning for repair

The planning of the installation should take into account the procedures to be applied
following damage to the installed cabling — which is assumed to occur during the lifetime of an

instal

lation.

Planning options which address the practicality of repairs include

a) the provision of resilience by means of cabling redundancy which affects the timescale

w

ithin which a repair needs to be effected,

b) the selection of pathway and pathway systems and/or the installation of service loops to

Si

mplify the repair process,

c) 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;

e in

stallation of additional components to provide the required function.

The s
1) tH
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2) tH
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proce

7.13

7.13.

The i

Mixin
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Conn
conng

The ¢
fibre
accof

alaction-of tha
e Gtro—oT—tHe

e available margin between the initial (i.e. pre-damaged) performance of the cablin
e requirements of the service provided over the cabling,

e objectives of the user for the transmission performance of the cabling~e:g-. to ma
e initial performance (perhaps to support network evolution) or to (allow for gr
bgradation during repair(s) subject to the available margin,

nancial constraints taking into account the available margin and the objectives ¢
Ser,

e media and type of cables to be repaired,
acticality constraints,
me constraints which can be affected by a range &P factors including the practi

bnstraints.

user should ensure that documentation exists which defines contingency plan
dures for fault analysis and for initiating, monitoring and recording all repairs under
Cabling — Requirements

I General

hstallation of the cabling shall*be in accordance with 7.14.

g of unscreened and screened components within a channel shall only be implem
cordance with supplier’s instructions.

ecting hardware—shall be arranged and mounted in closures in accordance
pcting hardware supplier’s instructions.

barthing'\of extraneous-conductive-parts (e.g. armouring, strain relief members of o
cables) that are part of the telecommunications cable construction shall §
dapce with 8.9.1.1.1.

j and

ntain
adual

f the

cality

ning,
aken.

ented

with

ptical
e in

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 the
increased temperature of installed cables, which unless balanced by reduced installed
lengths, will have a negative effect on channel attenuation and associated parameters
(which can affect system performance),

b) localized impact: increases in the operating temperature of the cables (exceeding their

Furthler information is provided in ISO/IEC TS 29125:2017.

Plann

53.4

Plann

53.4

Remgte powering installations of Category RP1 (as spegified in 5.3.4) do not require pla
and assessment in relation to the effects of elevated\temperatures but restrict the u
evolvlng remote powering applications.

bmage to connecting hardware contacts: where mating and de-mating occurs whil
bwer supply current is flowing.

in relation to the effects of elevated temperatures is addressed,in 7.14.2.

in relation to the effects of elevated temperatures is specified in Clause |.3.

the

ing and assessment of remote powering installations of Category RP3 (as specified in

ing and assessment of remote powering installations of Category RP2 (as specified in

hning

ke of

The planning and assessment of cabling in relation to connecting hardware is addressed in

7.14.

7.14.
7.14.

Tablg 18 summarizes the limitations of channel lengths of Class D to F, with regard to d

impa
temp

B.
P Remote powering installations of Category RP3

R.1 General

bt of thermal effects of ‘elevated temperatures (due to either remote powering or am
brature).

lobal
bient
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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 cords with
an attenuation premium of 50 % and an interpolated temperature
coefficient of 0,5 % per °C between 20 °C and 60 °C-

pplication of Table 18 is critical to both planningaf new installations and assessmg¢
ng installations. The temperature 7,5 Whichlds“used in Table 18 shall be detern
Equation (2):

n

1
Tyiobal = 7 X Z(Tambient-n +AT, ) x Ly,

n=1

is the total lengdthyof link/channel;

is the length.of link/channel having common thermal characteristics — leng
less than~t'm shall not be considered due to axial dissipation effects;

b nt-n is the ambient temperature within length L ;

iscthe additional temperature within length L, due to remote powering.
Equation(2) assumes that the temperature of the cords is lower than T Where this is not the ca

global’
etailed,Equation (I.1) in Clause 1.2 can be applied. o8

The d

ent of
nined

(2)

hs of

be, the

g and

aleulation of 7, obat mmumq knnwlndnn of the nmdmmd AT due to remaote nnwnrm

the ambient temperatures T, ambient-n (actual or predlcted) at all pomts along the length of the

link/c

hannel.

Table 19 provides information on predicted temperature rises (i.e. localized impact) due to the

instal

lation 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
configurations 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

Instal‘lation condition E/F — Ventilated
AT () =08 20BN |
Cable R and D?
No. of cables (N)
6 12 24 48 72 96 144 216
0,095 /m 5,0 mm 3,0 5,0 7,0 11,0 15,0 18,0 24,0 32,5
0,075 R/m 7,0 mm 2,0 3,0 4,5 7,0 9,5 12,0 16,0 2,0
0,065 R/m 7,7 mm 1,5 2,5 4,0 6,0 8,0 10,0 13,5 18,5
2 Within the formula, D is in metres, e.g. for cable diameter 5 mm, D <0,005.
Installation condition C — Unperforated tray
AT £C) z[O,SxNJrMJxR
Cable R and D?
No. of cables (N)
6 12 24 48 72 96 144 216
0,095 /m 5,0 mm 4,0 6,0 9,0 14,0 18,0 21,5 28,5 38,0
0,075 R/m 7,0 mm 2,5 3,5 5,5 8,5 11,5 14,0 18,5 5,0
0,065 R/m 7,7 mm 2,0 3,0 4,5 7,0 9,5 11,5 15,5 21,0
2 Within the formula, D is in.metres, e.g. for cable diameter 5 mm, D = 0,005.
Installation condition'B.— Trunking/conduit
AT (°C) z(O,8xN+@)xR
Cable R(and D?
No. of cables (N)
6 12 24 48 72 96 44 216
0,095 O/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+0’27X\/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 o

NOTE| ** indicates a temperature in excess of 60 °C (assuming an ambient of 20 °C), which represents
unacce¢ptable localized heating.

2 Within the formula, D is in metres, e.g. for cable diameter 5 mm, D = 0,005.

7.14.2.2 Planning of new cabling

The planning process shall start with the assumption that all cables support remote powering
per cpnductor (i) of 500 mA, which allows Table 19 to be employed/o calculate AT, alor|g the
length of the link/channel.

If the|parameters R (@/m) and D (m) of the telecommunications cables are not known thgn the
values shown in Table 19 for R = 0,095 O/m and D = 0,005'm shall be used.

Subclauses 7.6.2.1.1 and 8.9.2.1 require that cable bundles not contain more than 24 cables.
Tablg 19 assumes these cable bundles to beca‘\generally circular configuration. A cirfcular
configuration has the lowest possible surface-area for a given cross-sectional area and the
temperature rises in such cable bundles are considered to be the greatest. However| it is
recognized that installation conditions C, E/F can contain many more than 24 cables in [close
proximity. However, the larger surface-area of such groups of cables with a rectangular gross-
section will result in a reduced thermal impact. Where such cable groups are planned, the
valugs of AT for the relevant N of Table 19 should be multiplied by the relevant factor shown
in Taple 20.

Table 20 — Reduction factors for rectangular cable groups

Width:height ratio of 1:1 2:1 3:1 4:1 5:1 6:1 7:1 8:1 9:1 10:1
cablg group
AT mjultiplier 0,89 0,84 0,77 0,71 0,66 0,62 0,59 0,56 0,53 0,51

Following-the calculation of T4 for the worst-case link design (in terms of N and installation
envirpnment), the physical characteristics of the building shall be assessed to determfine if
any resulting reductions in channel length from Table 18 can be accepted.

NOTE For example, if a channel length of 90 m can be accepted (e.g. 80 m + 10 m) then from Table 18 the

allowable Tglobal =45 °C.

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 is
required.

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¢_yerage) Of less than 500 mA (by application of Clause I.3) with an
administrative overhead which forces operational controls, or
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b) a series of possible mitigations can be considered to lower AT, in order to support the
Category RP3 objective including

1) separation of cable bundles to render N = 24 (see 8.9.2.2),

N

creation of smaller cable bundles with separation to reduce N further (see 8.9.2.2),

w

cables with lower R and/or higher D,

N

changes to the installation environment,

)
)
)
)

N

reduction in Ty ppient-n-

7.14.2.3 Assessment of existing cabling

An existing installation cannot be amended to produce lower link/channel length valde$ and
the ipstallation environment is generally fixed with few possibilities for mitigation.| It is
necesgsary to review the documentation for the installation for the relevant maximum-valdes of
links |and channels.

For gssessment the longest channels/links shall be analysed to determiné the acceptable
valug of Tyop from Table 18.

The process of determining compatibility with the acceptable \Tygp, uses informatipn of
Tablg 19 and Table 20 for the actual cable design (R (©/m)_and' D (m)) in conjunction with
measured values of T, This will allow the comparison~of the real installation with the
viable value of T

mbient-n-
lobal-

If the|result is lower than the allowed T4y, then nomore needs to be done.

If the result is higher than the allowed 7, theén possible mitigations can be considered,
includling

a) a|Category RP2 implementation maytbe considered by determining an average current
oyer all conductors (i;_gyerage) Of 1858 than 500 mA (by application of Clause I.3) with an
administrative overhead which forces operational controls,

b) series of possible mitigations can be considered to lower A7, in order to suppoft the

a
Clategory RP3 objective, including

1) separation of cable bundles to reduce N,
2

improvement(_)in ventilation to improve p, values within the modg of
ISO/IEC TS29125:2017,

3) reduction.in Ty npienton-

Recommendations for cable bundle separation are described in 8.9.2.2.

7.14.3 Connecting hardware
7.14.3.1 General

The repeated de-mating of connections under load can cause damage to the contact sources
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).

Reduction of contractual impact measures includes labelling and warnings at connection
point§ (see 9.2.Z2.4.7).

7.14.3.3 Assessment of existing cabling

An existing installation cannot generally be amended to enable simplecréplacement of
damdgged connections and, in such circumstances, any restrictions of desmating under| load
are limited to administrative actions such as labelling and warnings at connection points (see
9.2.2|4.1).

8

nstallation practices

8.1 General

Installations shall be carried out in accordance with the installation specification| (see
Clausge 5), quality planning (see Clause 6) and the.relevant planning carried out in accordance
with Clause 7. The client shall be advised of all dewiations and actions required.

The ipstallation method used shall be compatible with the products used.

All ingtallation locations shall be selected to allow for any anticipated additional installations
and necessary equipment to be delivered and installed during the anticipated lifetime ¢f the
installation.

8.2 | Safety
8.2.1 General

The pecification, of“safety requirements is beyond the scope of this document. Local
regulations, incldding safety, shall be met.

8.2.2 Power supply cabling

The propéer implementation of the requirements of this document assumes that elegtrical
installations, bonding networks and proieciive measures against overvoliages are undertaken
in 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.

8.2.6 __Enclaosed spaces

It is |possible for explosive, asphyxiating or toxic gases to build up in ducts, draw| pits,
mainfenance holes or other closed chambers. Before entering any such areas, they shall be
well yentilated and the atmosphere shall be tested to detect any potentially hazardous galses.

8.2.7 Maintenance holes

Frampes and covers of maintenance holes shall be correctly seated.

8.2.8 Closures

Before installing telecommunications cabling within closures containing power supply capling,
complliance with local regulations shall be ensured.

8.3 | Environment
8.3.1 Storage
8.3.1[1 Requirements

The gnvironmental conditions under which cabling components, inspection and test equigment
are sfored shall be compatible with the"manufacturers’/suppliers’ specifications.

Where protective caps, or equivalent, have been used to protect components, they shgll not
be reémoved until necessafy),and shall be replaced or renewed as necessary until the
installation is completed.

8.3.1{2 Recommeéndations

The gnds of stored'cable should be sealed.

8.3.2 Installation — Requirements

The ipstaller shall ensure that the environment local to the cabling is in accordance with the
installation specification (see 5.3.5) and is compatible with the cabling components to be
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 shall
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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8.5

Pathways

8.5.1 Requirements

8.5.1.1 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,
reels, drums) and associated installation equipment in accordance with the installation

schedule are accessible and available The client shall be advised of all necessary deviz
or actions required.

The fccessibility and availability of proposed locations of cable service loops sha
confirmed.

The installer shall ensure that

The installer shall ensure that

Wherje it is necessary, and relevant permission has been obtained, to open

8.5.1{2 Inside buildings

Wherje it is neceSsary to remove materials to access pathways (e.g. ceiling tiles, floor c
or dyct covers), only the minimum shall be removed and these shall be replaced and/or

reinsfated as.soon as practicable and in accordance with local regulations (site condition

In fixedirstallations where impact to the installed cabling can occur (specifically includi

tions

the pathway systems selected are able to support the mass of the.cables to be install

the fixings and supporting structures for the pathway systems are suitable to suppo
combined mass of the pathway system and the cables to be installed.

all necessary installation accessories are availablé,

the required identifiable techniques (see 7.6.2.1.2) are installed to allow cable
installed and, where appropriate, fixed in accordance with the applicable minimum
rgdius.

covers of maintenance holes or.cable management systems, only the minimum nd
shall be removed and these shallbe replaced on completion of works,

fi

completion of works, and._adequate fire stopping shall be installed when the installat
left unattended

Il be

d,
rt the

o be
bend

mber

e barriers and gas seals; they shall be opened only when necessary and resealg¢d on

on is

bvers
5).

ng all

cabling within 50 mm above floor level), protection shall be afforded by one or more of the
following:

the mechanical characteristics of the pathway system;
the location selected;

the provision of additional local or general mechanical protection.

8.5.1.3 Outside buildings

8.5.1.3.1 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

All underground cable management systems should be made of a non-porous material (see
7.6.3.3.2).

8.5.2|1.2 Aerial
Attachment of catenary wires to buildings should be

e permitted only when it is clear that the load on the fixing point will net exceed its design
strength and the structure of the building is capable of sustaining the load wlith a
performance margin,

e ayoided in earthquake zones.
8.6 | Spaces

8.6.1 Requirements

8.6.1{1 General

The installer shall ensure that the spaces within.'which the cabling and equipment are o be
installed are in accordance with the installation;specification (see Clause 5) and also meg¢t the
requifements of 7.7.1.1. The client shall be advised of all deviations and actions required

8.6.1{2 Maintenance holes and hand holes

The ipstaller shall identify proposed.ocations, the accessibility and availability of maintenance
holes| and hand holes accordingcto the installation programme.

The gable entrance to maintenance holes and hand holes shall

maintain the environmental and functional conditions of the maintenance hole or [hand

hole,

b) pfrovide theshecessary cable support and prevent kinking at the point of entry,
p

ovide strain relief for the cable if not already done by separate fixtures.

Covers<of maintenance 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

The
accol
of 7.7

8.6.1

The i
with 1
and 7

8.6.1

The
instal

8.6.1

The |
(see

8.6.1

The i
Claug

8.6.2
8.6.2

Any
physi

8.6.2

installer shall ensure that the facilities exist to allow the treatment of cabl
dance with the installation specification (see Clause 5) and also meet the requirer
1.1.2.

5 Rooms and enclosures intended to contain distributors
hstaller shall ensure that the spaces intended to contain distributors* are in accorg

he installation specification (see Clause 5) and also meet the requirements of 7.7
.7.1.1.5.

6 Cabinets, frames and racks

BS in
hents

ance

nstaller shall ensure that cabinets, frames and racks are in accordance with the

lation specification (see Clause 5) and also meetthe requirements of 7.8.1.4.

7 Closures

nstaller shall ensure that closures are . ifvaccordance with the installation specifiq
Clause 5).

8 Outlets

nstaller shall ensure that outlets are in accordance with the installation specification

e 5) and also meet the requirements of 7.8.1.2.

Recommendations
1 Maintenance holes and hand holes

cabling net“installed within a cable management system should be protected
cal damage by use of appropriate sleeving.

2 Telecommunications cabinets outside buildings

ation

(see

from

Where possible, power supply distribution equipment should be separated from cabling, patch

panel

8.7
8.71

s and other passive components.

Pathway system installation

General

8.711 Requirements

Pathway systems shall be installed

e in accordance with instructions provided by the manufacturer(s)/supplier(s) of the cable

m

anagement systems,

e to achieve the planned electromagnetic performance in relation to the installed cabling,
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allow installation of cable without damage to the cable,

2019

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,
— where required, sections of cable management systems shall be jointed to prevent
ingress of gases, liquids.
Pathway systems shall be left clean and free from obstruction with all separators and. brigdging
piecels in place before the cabling installation commences.
Until | the installation work is finished the pathway system shall be nprotected |from
contgmination (e.g. dust, water and construction parts).
Pulling wheels or other temporary structures (to assist cabling installation) shall be |fitted
where necessary.

8.7.1

Wher
dam4g

8.7.2
8.7.2

Pathy

8.7.2

Cabld
noise

8.7.3
8.7.3

Existing catenary wires shall be checked for satisfactory function and, where neces

caten

8.7.3

2 Recommendations

e applicable, pathway systems should be installed, tolallow removal of the cable w
ge to any remaining cables.

Inside buildings
1 Requirements

vay systems shall be sealed at the paint of entry to buildings to prevent ingress of w

2 Recommendations

management systems should be installed in such a way that the transfer of acc
is minimized.

Outside buildings
1 Requirements
ary wires“shall be replaced.

2 Recommendations

thout

ater.

ustic

sary,

Marki

8.8

ng tapes should be laid above underground pathway systems.

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 with
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 the
ingress of foreign material.
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8.9
8.9.1

Cable installation

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

manu

Cabili

facturers/suppliers of the cables, cords and the pathway systems.

ng components shall be conditioned at the recommended environmental condition b

instal

Cabld
the m
hot a

The
pathy
contd

lation.

s shall not be exposed to humidity levels or temperatures outside the limits/detai
anufacturers’/suppliers’ specifications; this includes localized effects such as those
r blowers, gas burners and sprinklers.

nstallation process shall not degrade the intended environmental performance d
ay/cable management system. Where there is an identified ri§k) of ingress of wa
minants to a cable during installation, the cable ends shall be.sealed.

efore

ed in
from

f the
er or

Metallic telecommunications cabling and power supply, cabling shall be segregatged in

accol

Wher

a) e

b) e

z

a]

d)

p

(o}
e) p
S

dance with the requirements of 7.9.

installing cables, techniques shall be applied to

iminate cable stress caused by
tension in suspended cable runs,
tightly cinched cable bundles,

nsure that minimum bend radii are.@s specified by the cable manufacturer, supplier
ccordance with the relevant product standard,

nsure that the tensile load dpplied to the cables and cable bundles are as specifis

here no manufacturer’sinformation exists, the tensile load applied shall not ex
10 N,

DTE Unless otherwise stated in the supplier’'s/manufacturer’s specification, the maximum tensil
plied to a cable ,bundle is that specified for a single cable.

rotect cables*from damage during installation (e.g. stepping on cables or hangi
hble bundles with insufficient support),

revent\pressure marks (e.g. through improper fastening or crossovers) on the
heath-or the cable elements,

or in

ed by

e cable manufacturer, supplier or in accordance with the relevant product standard —

ceed

b load
ng of

cable

f) p

event optical Tiore witnin cables exXperiencing direct stress 1olowing nstatiation —

vhere

long vertical runs are proposed optical fibre cables should deviate from the vertical by the
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 avoid
damage to existing cables or structures within those routes.
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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 are
empty).

The eLarthing of extraneous-conductive-parts (e.g. armouring, strain relief members ofJgptical
fibre | cables) that are part of the telecommunications cable construction shall* be in
accofidance with local regulations. Where no local regulation exists, the default proceddre is
to bopd the conductive parts in accordance with ISO/IEC 30129.

8.9.1(1.2 Recommendations

Labels, or equivalent, should be applied to the ends of cables where multiple cables are
installed to a closure and where they are not otherwise identified (see 9.2).

8.9.2 Inside buildings
8.9.2(1 Requirements

Folloying cable installation, pathway systems shall be sealed at the point of entry to buildings
to prevent ingress of water.

Teledommunications cables that do not comply’with the minimum recommended perfornmance
requifements of IEC 60332-1-2 shall be installed according to the instructions of the planner
(see (.7.1.1.2).

Measlures shall be taken to ‘prevent any liquids and/or gels present within the
telecommunications cable from Jeaking in pathways.

The position of telecommunications cables and the location of closures in cable managgment
systeins shall be in accerdance with the instructions provided by the manufacturers/suppliers
of the cable management systems (subject to meeting the segregation requirements of|7.9).
When installing cables into cable management systems, they shall be secured as specifled in
the installation specification.

The gize oficable bundles shall be restricted to a maximum of 24 4-pair balanced cables.

The final’placement of cables and cable bundles shall take into account the risk of damage
due 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 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.
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.

D,

bundle

bundle

IEC

8.9.3 Cable installation in maintenance holes

The fpllowing practices_shall be applied:

cables shall beiinstalled in lowest conduits first;
cables shall hot be inter-twined;

slippart,;shall be provided to cables to prevent them lying on the floor;

np ‘excess cable lengths (other than specifically designated in the installation specific

a) A single row of cable bundles b) Multiple rows of cable bundles

Figure 20 — Separation of cable bundles to minimize heating

IEC

htion)

shall remain;

sufficient floor area shall be maintained to allow work to be undertaken.

Following the installation of cables within maintenance holes,

floors shall be free of debris,

sump covers shall be removed,

maintenance hole frames shall be secured,

access key-holes shall be checked for wear and appropriate action taken

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.

Measures shall be taken to prevent any liquids and/or gels present within the
telecfmmunications cable from leaking in closures.

A sufficient length of cable shall be provided at each closure to enable

e siuibsequent access to the closure for terminating, jointing and repairing_ofithe cableg (this
can also be achieved by the use of service loops in appropriate places),

e cable tests to be undertaken, where required by the quality plan, prior to terminating or
jointing of the cable.

Any dabling not contained within a cable management system shall be protected from physical
damdge. Where the cable elements comprise primary coated-optical fibre, sleeves shall be
appli¢d to protect the optical fibre from damage within the closure.

The bend radii of telecommunications cables and telesommunications cable elements Within
closures shall be in accordance with the instructions” provided by the telecommunications
cablgl manufacturer and/or supplier. Where instructions are not available,
o fgr closures containing cables the radius applied shall be in accordance with 7.6.2.1.2,

o fgr closures containing cable elements.the radius shall be 30 mm.

Withip closures, each cable element-shall be uniquely identifiable using one or more ¢f the
following methods:

e colour coding;
o Ia’l'belling;
e physical position orteuting.

If required by the quality plan, installed cable tests shall be undertaken as soon as practicable
following cable installation.

8.10 | Jointing and terminating of cables

8.10.1  Requirements

Cables 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
closures shall be in accordance with the installation specification.

8.10. Balanced cabling

Balanced cables shall be terminated in accordance with the connecting) -hardqware
manufacturer’s instructions to maintain the intended performance of connecting hardware.

Where no connecting hardware manufacturer’s instructions exist, the connecting hardqware
used| for balanced cabling shall be installed to provide minimal sighal impairment by
presgrving wire pair twists and conductor separation as closely as(possible to the pojnt of
mechjanical termination (by not changing the original twist) and any, untwist length shdll not
exce¢d 13 mm. In addition, only a minimum of the cable sheath shall be removed.

The 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 termination point. Balanced cabling screens|shall
be tgrminated in accordance with the connecting hardware manufacturer’s instructions to
mainfain the intended performance of the\‘cable screen termination to the conngcting
hardware.

Wherg instructions for termination of cables are not available from the manufacturer/supplier
of the connecting hardware, the conductive surface of the cable screen shall be terminafed to
the cpnductive surface of the connector screen.

8.10.4 Optical fibre cabling

Jointg (fusion or mechanical splices) and their strain relief mechanisms shall be fixed and
suppo¢rted within the.optical fibore management system of the closure.

If required by\the quality plan, optical fibre connector end faces shall be inspected in
accofldance-with ISO/IEC 14763-3.

Ident{fication (by labelling or other means) of optical fibres within closures shall be such that
the polarization of optical fibre connections of more than one optical fibre is known and
consistent 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.

For further information see IEC 61643-22 and ITU-T K.66.

8.13

Acceptance

8.13.1 Inspection

If required by the quality plan, acceptance inspection shall be undertaken as soon as

practi

cable following the

o fiTaI assembly of the closure into the desired location,

cable

and
bling

e lapelling in accordance with the installation specification.

8.13.2 Testing

If required by the quality plan, acceptance testing shall be undertaken as\soon as practi
following the

o fiTaI assembly of the closure into the desired location,

e lapelling in accordance with the installation specification.

The testing process shall verify the accuracy of the labellingyapplied.

9 Documentation and administration

9.1 | Symbols and preparation of documents

9.1.1 Requirements

Symbols used in specific documentation shall be compiled (including their description
shall |be provided either on each dfawing or on a separate sheet. Symbols used for ca
administration shall be different/from those used for the documentation of other bujlding
serviges (such as heating, ventilation and air conditioning).

9.1.2 Recommendations

Documentation of (the cabling administration should be based upon the principlg

IEC 6
Symki

9.2

1082-1.

ols to be-Used for records should be in accordance with the IEC 60617 series.

Administration

bs  of

9.2.1

General

This document addresses the administration of telecommunications infrastructure by

a) specifying elements of information that make up records for each component,

b) specifying the type of database or system to manage the records,

c) assigning identifiers to components of the infrastructure,

d) specifying how components shall be labelled,

e) 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.

The administration system enables the components of the cabling system to be identified in
termd of their type, Tocaiion, usage and oiher criteria.

9.2.2
9.2.2

An a

repaif

Administration system
1 General
iministration system shall be specified to enable effective operation,* maintenance

of the cabling infrastructure. All information produced for or '‘by the administ

syster shall be dated. Change control shall be exercised and records/shall be retained
i

speci

ed minimum period. Service management shall conform to ISO©/IEC 20000-1.

The minimum requirements of an administration system (see“9:2.2.4) are defined based
the installation complexity level (see 9.2.2.2 and operational complexity level (see 9.2.2
the irffrastructure.

9.2.2

2 Installation complexity

The installation complexity level is based upon the type of premises and quantity of
eleme¢nts in the fixed cables comprisingxthe installation and should be determine
refer¢gnce to Table 21. The levels shown_are based upon implementations of generic ca

in ac

tordance with the referenced cabling design documents.

Where areas have multiple functions (e.g. homes that can be converted to office prem
the more demanding level shouldyapply.

Table 21 - Level of installation complexity

2 and
ation
for a

upon
3) of

cable
d by
bling

ses),

Level of installation complexity
Logcation 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 preémises Level 2 Level 2 Level 3
Industrial premises Level 3 Level 3 Level 3
Homes Level 1 Level 1 Level 1
Multi-tenant residential premises Level 2 Level 2 Level 3
Data centres Level 2 Level 2 Level 3

a

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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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

9.2.2{4 Administration system
9.2.2(4.1 Requirements
The ddministration system shall meet the requirements of

bble 24 based upon the operational complexity Level of Table\22.

Table 23 — Minimum requirements of administration systems

hble 23 based upon the installation complexity Level determined‘\from Table 21,

Infrastructure component

Administration system

Infrastructure complexity Level

1 2 3
IDENTIFIERS
Bonds - - Yes
Cabinets/frames Yes Yes Yes
Cables Yes Yes Yes
Closures - Yes Yes
Pathyays - - Yes
Spaces - Yes Yes
Termijination points including,joints Yes Yes Yes
LABELS (fixed to the item or are part of the item)
Infragtructure complexity Level 1 2 3
Bonds - - -
Cabinets/frames Yes Yes Yes
Cablgs\d - 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
2 3
IDENTIFIERS
Bonds - - Yes
Cabinets/frames Yes Yes Yes
Cables Yes Yes Yes
Closures - Yes Yes
Pathyways Yes
Spaces - Yes Yes
Termjination points including joints Yes Yes Yes
LABELS (fixed to the item or are part of the item)
Infragtructure complexity Level 1 2 3
Bonds - - -
Cabinets/frames Yes Yes Yes
Cablgs 2 - Yes
Closures - Yes Yes
(unleps indicated by visible termination point labelling)
Pathyays - - Yes
Spacks (at entrances) - Yes Yes
Termiination points including joints ° Yes Yes Yes
RECORDS (AND/OR DRAWINGS) that provide information about
the item together with(other items related to it
Infragtructure complexity Level 1 2 3
Termiination points including joints ° Yes Yes Yes
Fixed cabling © Manual Manual Electronic

2 Lpbels at both ends.
b

r(dicating the treatment of cable. elements at the termination point or joint and the presence, if an
uhused electrical contacts or optical fibre locations within the connecting hardware.

¢ Manual records include paper-based systems. Electronic records include spreadsheets and databases.

y, of

The additional féatures provided by “enhanced” administration systems in Table 24 ca

requifed by local regulations regarding security of telecommunications service delivery.

The dadministration level shall be specified in the technical specification (see 5.3).

n be
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Table 24 — Minimum requirements of operational administration systems

2019

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

Cord

connections P ¢ None Manual Electrg

nic

Service delivery © None None None

b

[

0O > =

&

a8 Lpbels or other means to identify both ends of a cord.

anual records include paper-based systems. Electronic records include spreadsheetsiand databases.

utomated records include the data from automated infrastructure management ,(AIM) systems that d
bnnection/disconnection of cords and the presence of discoverable equipment’connected to the net
equirements and recommendations for specifying and operating ANW systems are provide
O/IEC 18598.

etect
vork.
d in

Autor

Category RP1 and RP3 installations described sin 5.3.4 restrict the current levels o

cond
plann
RP3

a) th
p
b) a
d

A C{

apprg
assogq

Cabirn
powe|

Labe

nated infrastructure management systems shall méet the requirements of ISO/IEC 1

ictors (for the average of all conductors),which serves to either mitigate or n
ing and installation practices. When compared to the universal approach of a Cat
nfrastructure, the disadvantages of Category RP1 and RP2 installations are that

e pathways and spaces may restrict the subsequent implementation of a rg
bwering installation of a higher Category,

stributors to ensure thatthe average current loading conditions are met.
tegory RP3 remote ‘powering installation described in 5.3.4 represents a uniy

ach which requirés:*planning and installation practices that avoid the administ
iated with controlling current loads applied to the cables at distributors.

ets, racks)or frames in distributors shall be labelled to indicate the Category of rg
ring installation.

s for-Category RP1 and RP2 installations shall provide a warning related to unauthg

8598.
h the

bgate
bgory

mote

iministrative controls are required to monitor the current loads applied to the cables at

ersal
ation

mote

rized

attac

hed  remate Irmwpring pqnipmpnf Labhels for (‘nfpgnry RP3 installations are us

pd to

highli

ght the existence of planning rules.

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.

9.2.2.4.2 Recommendations

Additjonal labelling should be considered in locations where separation of cabling compopents
during maintenance or repair could result in identification problems during their re-instatgment.

9.2.3 Identifiers — Requirements

The glements of the telecommunications infrastructure that are required, by the spegified
administration level, to be subject to an identifier scheme shall each have'an identifier that

e is|unique within the administration system,

o explicitly defines the element to which it refers (e.g. closure,(Cable, outlet).

The identifier scheme shall conform to the requirements ofddSO/IEC TR 14763-2-1 unleds the
installation specification requires an alternative scheme that also meets the gbove
requifements.

The identifier serves as the key to finding the recoerd of additional information related t¢ that
element.

9.2.4 Component labelling
9.2.41 Requirements

Label(s) shall provide a direct link to the identifier within the record within the administration
system.

Labels shall be durably._affixed. Labels shall be resistant to the environmental conditions at
the ppint of installation™(such as moisture, heat, or ultraviolet light), and shall have a design
life equal to or greatenthan that of the labelled component.

Non-machinere&adable labels shall

o fdatun€ permanent and readable text (by use of appropriate size, colour, and contrast),

e be¢'printed, 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 e at the exterior of all entrances e containing space identifier
spaces either on or adjacent to the doors
Cabinets, frames, racks e at the top of the front surface with e containing cabinet/frame/rack

its identifier identifier

e 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
direct contact with a wall

Cab| et, rrame’ Tack row Ad at buth UIIdD uf a TOW A bullta;ll;lls TOW ;dcllt;l‘;cl
Patch panels and blocks e on an exterior surface e containing patch panel or bloeK
identifier
Cablés e on both ends, conspicuously e containing cable identifier
displayed just prior to the cable
being routed into the termination
device
e on each side of any intermediate
termination points — such as
splices, consolidation points, and
local distribution points
TE olitlets in accordance e on the exterior surface of the e (_.containing identifier

with [SO/IEC 11801-1 closure — indicating the treatment
of cable elements and the
presence, if any, of unused
electrical contacts or optical fibre
locations within the connecting
hardware

Bondis e in accordance with ISOAEC 30129

9.2.4{2 Recommendations
9.2.4|21 Labelling

Tablg 26 contains recommendations, in addition to the requirements detailed in Table 2p, for
labelling the infrastructure elements.
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Table 26 — Labelling recommendations (additional)

surfaces

Element Recommendations for labelling Specific recommendations for labels
Telecommunications e at the interior of all entrances either | ¢ containing space identifier
spaces on or adjacent to the doors
Cabinets, frames, racks e on the bottom front and rear

Patch panels and blocks

e with the identifier of the
ports/termination points

e with the identifier of any distrib
to which the cables are routed

utors

o with the identifier for the remote
ports
Pathyays e at both ends o with their identifiers
Cordp and jumpers e two labels on each end to identify o the label closest to each conngctor
(Figure 22 provides an the equipment, patch panels, or should identify the equipment gr
exan]ple of cord and blocks at both ends of the cable patch panel to, which that cord |s
i i . L attached
jumpgr labelling) e athird label at each end indicating
additional information regarding e the next label toward the far er|d of
function of the connection to enable the cord.identifies the equipmelnt,
tracing a connection that is routed pateh.panel, or block at the other
through multiple patch panels and 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 gnd
of the channel
To Chbinet AD02 To Cabinet AG303
Routdr SFRTR 39 . < CSU Chassi$ 2
bort 4/2 Example: large diameter cable directly run between router SFRTR39 and Slot 3 Portf
] T1 CSU forieircuit to New York office
Cabinet AD02 H Cabinet AGO3 H SFRIR39 to SFRTR39to H Cabinet AD02 H Cabinet AG03
I SFRTR39 I CSU Chassis 2 NYRTRO1 NYRTRO1 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 | | REMOTE EQUIPMENT OPTIONAL LABEL - ADDITIONAL REMOTE EQUIPMENT [ | LOCAL EQUIPMENT
« cabinet/rack ID « cabinetirack«D INFORMATION « cabinet/rack ID « cabinet/rack ID
« panel/equip ID « panel/equip ID eg. circuit ID, server ID, business « panel/equip ID « panel/equip ID
« port or slot/port « portonslot/port partner, name of equipment « port or slot/port « port or slot/port
LABEL B LABEL C LABEL C LABEL A LABEL B
Cabinet AD04 Cabinet ADO7 sfcoresw01 sfcoresw01 Cabinet AD04 Cabinet ADO7
Panel B Panel A to to Panel B Panel A
Port 2 Port 24 sfzd03sw02 sfzd03sw02 Port 2 Port 24
To Cabinet AD04 Example: small diameter cable from San Francisco data centre core switch To Cabinet ADP7
Pﬁlnel B Port 2 in MD (sfcoresw01) to switch in ZD03 (sfzd03sw02) via patch panels Panel A Port 34
IEC

Figure 22 — Examples of cord and jumper labelling

9.2.4.2.2 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

Records for each infrastructure element shall include the items listed as “requiréments” in
Tablg 27, Table 28, Table 29 and Table 30.

9.2.5(3 Recommendations

Records for each infrastructure element should include the items listed ‘as “recommendations”
in Taple 27, Table 28, Table 29 and Table 30.

9.2.5/4 Optional

Records for each infrastructure element can include, amongst others, the items listed as
“‘optignal” in Table 27, Table 28, Table 29 and Table 30.

9.2.5|5 Other recommended documentation

The fpllowing additional documentation should be maintained:

o f

o flpor plans of telecommunications spaces;

or plans of buildings and campus showing telecommunications spaces and pathways;

e celevations of cabinets, racks, frames, and walls on which telecommunications hardware is
miounted;

e design philosophy of ISO/IEC 30129 and the as-built bonding conductor implementatipn;
e rgsults of link and channel measurements;
. tjlecommunications cabling system bid documents and change orders;
o

e wprk ordersy

lecommunications cabling system warranties;
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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

contact person
hours of access

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
telecommunications
space — for example,

cabinets, frames,
racks and wall
segments located in
the space

telephone number of
telephones located in
the space

identifier of local

common bonding
network

' Lol & A H
date of Tast record ;:lfli‘llec I'j';r';é"o‘]‘c"‘""'*’ location of logal
update - common bondin
drawing 4

available and utilized
power

cooling capacity

network

equipment locatped in
the space

Cabinet, rack, frame, and

wall sggment

cabinet, rack, frame,
or wall segment
identifier

identifier of space
where cabinet, rack,
frame, or wall
segment is located

date of last record
update

total rack mounting
space in rack units

used rack mounting
space in rack units

available rack
mounting space-in
rack units
dimensions ef'space
on wall segment for
mounting-of
telecommunications
hardware

used space on wall
segment

available space on
wall segment

manufacturer and part
number

location of connection
to earthing system or
identifier of bonding
conductor

linkage to cabingt,
rack, frame, or wall
elevation drawirlg —
for example, acflive
link to drawing qr file
name of drawing

equipment located in
cabinet, rack, frame,
or wall segment

manufacturers gnd

part numbers of[cable
management
hardware installed on
rack, frame, cabjinet,
or wall segment

Patch panel and block
recordp

patch panel or block
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

manufacturer and part
number of patch panel
or block

location of connection
to earthing system or
identifier of bonding
conductor

manufacturer of|fixed
connectors or optical
fibre connector
adapters (if diffgrent
from patch pand|l
manufacturer)

size of patch papel or
block

DIOCK

type of ports or
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 length e cable sheath colour
cable performance identifier of spaces or | ¢ location of
Category cabinets, frames, connection to
t ft inati racks or walls at earthing system or
ype o termlna |onr? ord ¢ each end of the cable identifier of bonding
cr?nnecglors on each end o (not required as conductor
the cable termination identifier treatment (i.e
. . L] .C.
number of terminations or should identify the termination o
i i location of the
connections (e.g. optical isolation) of
fihras ontical fihrg nairg terminations)
TR 4 U Shields/screeng
copper pairs, or 4-pair manufacturer and
ports part number e cable test'data
idlentifiers of patch panels, identifiers of
te eicommun_matlons | pathways in which
outlets, e_quu_)ment outlets, the cable is installed
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
Termination points termination point, port, name of patch cord e port colour or iton
telecommunications outlet, or jumper connected
(including patch panel or equipment outlet to termination point
ports, identifier
telecofnmunications name and port of
outlets, equipment patch panel or block device connected to
’ P termination point
outletd, or termination type of ports/conneetors P
points jon blocks) manufacturer and

performance category

identifier of*cable
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

part number

terminated on port or
connector)

— 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
example, patch panel and port, block
and port, telecommunications outlet

and-port-device-and-port)
g g F 7

manufacturer and

part number

length

cable sheath colour

carrier, local access provider, and
circuit identifiers for wide area circuits

date of last record update

Active devices identifier of the device connector typeq for
h t
identifier of room, rack, cabinet, «9Ch por
frame, or wall contact information
location i K binet. f for device owndr,
oca |?In in room, rack, cabinet, frame; user, department, or
orwa company
manufacturer and model number power requirements
type or function of device assigned power
number of slots receptacles
type of module or card in each slot serial numbers (as
) appropriate)
number and typé€_of ‘ports in each
module or card IP address and
hostname (if
name of owner, user, department, or applicable)
company ]
) location of
serial number connection to
earthing systen] or
date of last record update identifier of bonding
conductor
Bondjing conductor identifier of bond manufacturer and

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

part number of
bonding condud

length

cable sheath cqg

tor

lour
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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
earthing system or
e linkage to floor plan drawing identifier of bonding
indicating location of pathway conductor
building — for example, active link
to drawing or file name of drawing

e location and routing of pathway

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

Buildjngs e identifier of building used in cabling
administration system

e address

e list of all telecommunications
spaces

e contact information forsaccess

e access hours

Site ¢r campus e identifier of sitehor campus used in
cabling admihistration 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

REQUIREMEINT

__________________________________

>
(@]
-
<
i
)
m
<
(@]
m
»
NA

__________________________________

OPTIO

USER.SPEGIFIC !

| BULDINGS | | APPLICATION | | EQUIPMENT " ororccr !
i POWER = v compuTERS ACY TELEPHONES | | P ADDRESS
! LIGHTING | | N ' ' ROOMNo. |
- ! ! SWITCHES*> | FURNITURE | | !
i HVAC ! | CONTROLS | | TERMINALS | | ELEPHONENo.
! SECURITY | ! Do ! | DESKNo. !

Figure 23 — Cable administration 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
REPORTS
(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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.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

2019

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 Electrdnic

a8 Manual records include paper-based systems. Electronic records include spreadsheetsand databases.

Table 32 — Recommendations of operational administration systems

Administration system

Infrastructure component Operational complexity Leve

1 2 3

RECORDS (AND/OR DRAWINGS) that provide‘information about the item
together with other items related to it

Cord

connections 2 None Electronic Autom

hted

Service delivery @ None None Autom

hted

a

n T P>Z

anual records include paper-based systems: Electronic records include spreadsheets and datab
utomated records include the data from AlM/systems that detect connection/disconnection of cords an|
esence of discoverable equipment connected to the network. Requirements and recommendation|
becifying and operating AIM systems. are provided in ISO/IEC 18598.

hses.
d the
s for

It is

recommended that .the principles of administration outlined in this documer

implemented using a._computer-based administration system. The complexity of

admi

histration system(can be related to the size of the telecommunications infrastructure

a small system, alcustomized commercial database or spreadsheet programme c3

adeq
sophi

hate. For allarge organization, the cabling administration system can requ

example, the_computer administration package can input drawings directly from
programmes. or can output reports to external packages or e-mail work orders
automatically update records on completion of work and can also serve as a cabling dr:-sign

tool.

sticated database, an efficient data retrieval programme and additional features.

t be
the
. For
n be
re a
For
CAD
and

When administration is performed using spreadsheets or paper-based systems, records
should be designed and organized to facilitate information retrieval based on primary indexing
identifiers. This provides functionality similar to software linkages. Indexes relating record

locati

ons 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.

Linka

ges 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
those records and the recorded information, or any desired union of such information.

9.2.7{2 Recommendations

Papef-based or spreadsheet-based administration systems can require addijtional record-
keeping to provide adequate reporting capabilities. For example, a drawinglor graphical
representation of the infrastructure would allow the operator to  easily locatg all
telecommunications outlets in a given work area, even if they are.'connected to [links
originating from multiple telecommunications spaces.

Repofts are generated from information in the database. Reports\can take the form ofjlists,
tableg, diagrams and forms. Reports can be used for status_determination, troubleshqgoting
and dan help for planning purposes.

10 Tlesting

10.1 | General
10.1.1 Links and permanent links

As shown in Figure 25 and according tosthe design standards supported by this documé¢nt, a
permanent link comprises either
e ajlsingle length of fixed cable.terminated at both ends, or

e a|separately defined link\.comprising a single length of fixed cable (e.g. CP lipk of
ISO/IEC 11801-2, LDP “ink of ISO/IEC 11801-5) connected to a non-fixed fable
(¢.9. CP cable of ISONEC 11801, LDP cable of ISO/IEC 11801-5).

Testq applied to link§ are generally used to verify the initial performance of the link.

Wherle a permanent link contains a non-fixed cable, any test result is only applicable fo the
specific configuration under test.

Althopghieach end of a link features a test interface, definitions of link performance inglude
the comrectiomatthesepoints:

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.


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

-120 - ISO/IEC 14763-2:2019 © ISO/IEC 2019

| Permanent link |
1 |
1
1
1

£ap [] Thp eor
|
T i \
. Fixed cabling .
Equipment Equipment
cord cord

Patch cord

Roro at Ll
reffaReRtH¢

1
EQP DD—U-D}U{E 11 [I]-UI]D EQP
1 I
P ! ! K AN
. Fixed cabling Non-fixed .
Equipment Equipment

cord cabling cord

Patch cord
IEC

Figure 25 — Examples of cabling permanent links

Reference planes (channél)

TEST ! ! TEST
EQP D ”: _________________________________________ i ”I:I EQP

Equipment Equipment
cord cord

S VL S 1T U=

Test cord Test cord

IEC
Figure 26 — Reference planes for link and channels (point-to-point)

10.1.R~XChannels

A channel contains one or more permanent links interconnected by jumpers and cords.
Although 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
channel is within the equipment cable next to, but excluding, the equipment cord connector
into the test equipment The reference planes for channels are defined according to Figure 27.

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

The design of test equipment and/or the requirements of a test procedure can necessitale the
use df cabling interface adapters (e.g. test cords or fixtures).

A makimum operational lifetime shall be defined for the cabling interface adapters.

This fan be expressed as a time period or a maximum number of mating cycles to the test
equigment and/or cabling under_test. Alternatively, if the test equipment offers a “selfftest”
procgss, including artefacts, to @ssess the condition of the adapters, such processes shall be
appligd.

Wherle no information-exists as to the maximum operational lifetime of a particular cabling
interface adapter, it shall be replaced with products known to meet the required performance.

For gptical fibre~cabling, temporary index matching materials (gels and/or fluids) in mated
conng¢ctors under test shall not be used.

10.1.|4 Calibration

The test operator shall have evidence, in the form of a valid calibration certificate or
equivalent, to support the use of the test equipment at the time the tests are carried out.

The test operator shall ensure that the test system has been normalized in accordance with
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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10.1.6 Measurement conditions

Meas

urements shall either

2019

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

b) have correction factors applied to the measured results in accordance with the
manufacturer's specifications to reflect the intended operating environment, or

c) be clearly documented as being carried out in unrepresentative conditions.

The ambient temperature shall be recorded in the test result documentation.

10.2
10.2.

If tes
links

e the test procedures are specified in IEC 61935-1,

o te

o te
aj

and f
o it
o g

U9

10.2.

The
nece

10.2.

The t

10.2.4 Treatment of unacceptable test results

Wher
the fq

Test procedures for balanced cabling
1 General

fing is required by the installation specification and detailed in the quality plan, the
and channels of Classes D, E, E5, F, Fp, and |l

sting should be carried out using equipment in accordance, with'IEC 61935-1,

sting of individual parameters within the parameter groops of Table 2 should n
pplied;

br links and channels of other Classes,

is only necessary to test individual parameters.within the internal transmission grou

bed.
P Measurement of length-related parameters

hominal velocity of propagation) (NVP) of the cable shall be determined and inpt
bsary, to test equipment before“testing is carried out.

B Treatment of marginal test results

reatment of marginal' results shall be as detailed in the quality plan (see 6.4.1.2).

e results are obtained that do not meet the requirements of the installation specific
llowing steps can be undertaken:

en for

bt be

D,

st procedures and equipment other than-those in accordance with IEC 61935-1 can be

—

as

Ation,

® I§

-verification of the normalization of the test system;

e 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 and documented in accordance with the procedures defined in the quality plan.

10.2.5 Test result format

Test results shall be given in the native format of the tester manufacturer including reader
software. Alternatively, results shall be delivered in a standardized document format as
agreed between the installer and premises owner, such as .pdf, .odf or .xml, but no
adulteration 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,

b) detaitsof the cabting interface adapters (type, reference numbers and manufacturery,
c) details of the cabling under test,

d) tHe date of the test (the time of the test can also be recorded),

e) relevant environmental conditions,

f) tHe test operator.

10.2.6.2 Other equipment
In addition to the items in 10.2.6.1, the documentation for each parameter shall include

a) details of the parameter,
b) details of the test system,
c) tHe measured result,

d) tHe required result.

10.2.6.3 Results relating to remote powering performance

The focumentation shall include the DCuresistance per unit length (normally producg¢d by
measjurement of DC loop resistance andzcable length).

10.3 | Test procedures for opticalfibre cabling
10.3.1 General

The performance requiréments of links and channels within the referenced cabling design
standards contain requirements for some or all of the parameters in Table 4 against which
installed cabling can be tested.

Where testing Of optical fibre cabling links and channels is required by the installation
specificationsand detailed in the quality plan, it shall be carried out in accordance| with
ISO/IEC 14763-3.

Permaner NK testing In_accordance witl O C 14703-3 adop he reference plfanes of
Figure 26. However, the test limits are modified due to the use of reference connections on
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 on
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
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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

The documentation for each parameter shall include

a) details of the parameter,

b) tgst equipment:

1) type and manufacturer,

2] serial number and calibration status,

3] level and software version,

c) details of the cabling interface adapters (type, reference numberstand manufacturer),
d) tHe stated uncertainty of measurement (measurement accuracy.),
e) details of the cabling under test,

f) rgference measurement numbers,

g) thHe date of the test (the time of the test can also beecorded),
h) the test operator,

i) details of the test system,

j) the measured result,

k) tHe required result.
11 Inspection

11.1 | General

Clauge 11 defines levels ‘of inspection that can be referenced from the installation
specification of Clausg~5." The inspection can be implemented by the installer (and wodld be
indicated in the quality"planning of Clause 6) or by a third-party operating independently and
subjelct to a separate contract; or, according to 6.2, shall be applied in accordance with|local
regulptions.

Inspdction- combines visual and physical inspection with some type of testing. Wherg the

testing 4s that included within the quality plan and implemented by the installer, the sampling
requi'nmnnfe of 6.2 appl\l/

Where 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

Level 2 inspection provides confirmation that the installation has been completed in
accondancewiththisdocument—and—provides—additiomatconfidence—that—specificapptications
are sjupported. Inspection at this level can allow the production of contractual documentation
on th|s basis.

Level 2 combines the visual/physical inspection of Level 1 with additionah.inspectiorn] and
testing processes to confirm that
e inlstallation practices are in accordance with Clause 8,

e the cabling components of the installation are in accordance with the installation
specification,

e where the installation specification identifies the applications to be supported, the cabling
performance meets the transmission requirements of those applications — for balgnced
and coaxial cabling, this is referred to as “qualification” testing in IEC 61935-1 and
I§C 61935-3.

11.4 | Inspection Level 3

Level 3 inspection provides the highest leve| oficonfidence that the transmission requirements
of the selected cabling design standard ‘are met. Inspection at this level can allow the
prodyction of contractual documentation eh this basis.

Level 3 combines the processes of.Level 1 with additional inspection and testing procesges to
confirm that

e inistallation practices are'inaccordance with Clause 8,

o the cabling components of the installation are in accordance with the installation
specification,

e fgr balanced cabling, internal transmission and alien (exogenous) parameters of Table 2
afe in accaordance with the requirements of the installation specification for the relgvant
transmissiot Classes (channel or link) of the cabling design standard — this is referfed to
as “certification” testing in IEC 61935-1,

o for optlcal f|bre cablmg, mternal transmlssmn parameters of Table 4 are |n accordance

(channel or link) of the cabling deS|gn standard.

11.5 Inspection documentation — Requirements

Information relating to the inspection: date of inspection, inspector, and remedial action taken
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 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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12 Operation

12.1

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.

2019

Light levels in spaces shall be adequate to allow operations on the cabling. The requirements
for rooms are specified in 7.7.1.1. Other spaces shall be lit at least on a temporary basis at
equivalent light levels to those specified in 7.7.1.1

12.2

12.2.

Standard operating procedure

1 Requirements

The fecords relating to the infrastructure shall be retained as physical of\electronic re

(using either a specifically design operations management application,or‘a general pu
word |processing or spreadsheet application).

Physical records shall be kept in a protected and accessible location.

Evenis (e.g. changes to connectivity or fault indications) shall be recorded with date, tim
location.

12.2.

P Recommendations

Recofds of events should also contain™ information regarding key param
(e.q.

12.3

temperature, humidity, main voltage, bitCerror rate).

Cords and jumpers

The gords and jumpers used shall be’in accordance with the installation specification.

The gords or jumpers selected,shall be

a

$ short as possiblesand consistent with their intended route within the facilities pro

far horizontal and.vertical management,

stibject to any trestriction specified within the referenced design standards.

When installing,eords and jumpers, techniques shall be applied to

e

e
a

cords
pose

e and

eters

vided

I|iminate cable stress caused by tightly cinched cable bundles,

ccordance with the relevant product standard,

orin

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).

12.4 Optical fibre adapters

Unmated optical fibre adapters within closures shall be fixed or fitted with suitable protective
caps to prevent the ingress of foreign material.


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

ISO/I

EC 14763-2:2019 © ISO/IEC 2019 - 127 -

13 Maintenance

13.1

Approaches to maintenance

13.1.1 General

There are several maintenance approaches including the following.

e Preventative maintenance: scheduled maintenance on the basis of either time or cycle
count (e.g. flexing, disconnection/reconnection).

e Condition-based maintenance: applies continuous monitoring of vital network statistics

a
a

° uF
m

The
their

For
amor
defer

13.1.
A rish

apprd
and r

NOTE

A ma
perfo

13.2
13.2.
Maint

Reco

Unus

a:l:d setting trigger thresholds. When a threshold is exceeded, the maintenance pla

d execution begins. The effectiveness of a condition-based programme _relig
ccurately defined thresholds which can only come with experience.

un-to-failure” maintenance: essentially a maintain-by-repair policy (i.e. ap-‘absen
aintenance), which can be justifiable on the basis of redundancy or cost.of breakdoy

comparative costs of the different approaches not only differ in scale but they pr
costs at different times during the maintenance cycle.

ized over a period of time. By comparison, “run-to-fdilure” maintenance approg
the cost until repair is required and, in addition, any réedundancy is an upfront cost.

P Requirements

analysis using the information provided in 13.1.1 shall be performed. The mainter
ach selected following the risk assessmerit*should be based on a balance of effic
eliability.

Clause D.13 provides further details for, industrial premises which can be useful in other types of prej

intenance contract shall be _agreed upon that specifies the operations that sha
rmed (i.e. the schedule, routines, tests and checks to be applied).

Maintenance procedures
1 Requirements

enance operations shall be performed according to the contract.
rds shall be updated with any actions resulting from the maintenance process.

ed_cords shall be removed and, where appropriate, stored for future use, unless ref

nning
s on

ce of
vn.

bsent

pxample, the cost of preventative and condition-based—maintenance plans can be

ches

ance
iency

hises.

Il be

noval

repre

sents g risk to the npnrnfinn of Qr'!jnr\nnf r‘nhling

13.2.2 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
floors).

Maintenance activities should include

e assessment to confirm that installation is still electromagnetically compatible with its
environment,

e in

spection and periodic maintenance of
connection points in harsh environments,
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bond connections,

connections to surge protection devices.

2019

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.

Cables which have been designated as no longer necessary should be removed unless

remo

NOTE

Struc]
and d

14 R

The f]

al represents a risk to the aperation of adjacent cabling

Local regulations can require removal of such cables.

tures supporting pathway systems should be checked periodically so that,degrad
amage can be detected and corrected if required.

epair

ault detection and repair process shall be documented, desetibing

o
o th

e the action required where repair is not possible\(e.g. marking of components, circuits).

The d

Reco

. t:]e process to be used to identify the nature and location ofthe fault,

e safety procedures to be applied (e.g. for optical fibre’cabling, see IEC 60825-2),
e process of elimination to determine the faulty,eabling component(s) or equipment,

ocumented process shall be followed where faults occur and repair is attempted.

rds shall be updated with any actions‘resulting from the repair process.

ation
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Annex A
(normative)

Optical fibre polarity maintenance:
connecting hardware for multiple optical fibres

General

in IEC TR 63194)¢
R 63194. The requirements and recommendations of Annex A are |appli

endently of the actual colour scheme adopted.

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

The figures in /Annex A show connectors labelled with position numbers. This is done for ref
es only; it is notya requirement of Annex A that connectors be labelled with a position number.

bd via<the optical identification system present in the cable being used.

ically contain optical fibres with coloured buffers or coatings for

es is
Dther

identification of optical fibres as indicatged in

cable

erence

e cables™do not contain coloured optical fibres, the requirements of Annex A shall be

A.2

A.21

N o hardware-intert

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

positi

on B.
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BA
AB
IEC
Key IEC
Shading is for clarity of the illustration only. NOTE Shading is for the clarity of the illustratio

Figure A.1 — Duplex connecting

The g
and |
show
right
the b
and V
mark

A-to-

Figur|
attac
the s

of the two optical fibres is attached to plug position A on one end and position B on the

end.

hardwareplug hardware-adapter——

dapter provides a crossover between two mated plugs because the keyways on the|
h in Figure A.2. When looking into the front of the adapter, this construction cause
position (labelled A) to mate to the left position (labelled B) as viewed when lookin
ack of the adapter. Thus position A on one plug mates to position B on the other

bd on the plug and on the adapter for identification.

B patch cords shall be built as shown in Figure A.3.

Key up Key up

IEC
Figure A.3 — Duplex patch cord

e A.4 illustrates how duplex patch cords provide a crossover, since the optical fibre
ned to opposite plug\positions from one end to the other. To illustrate this more cl
bme crossover pateh cord is shown in three different orientations. In all three views,

Note the positions of the keyways on the connectors.

n only.

Figure A.2 — Duplex connecting

front

ack halves of the adapter are oriented in the same direction (for example, on top) as

s the

j into

plug,

ice versa, which provides the crossover in the adapter. The |etters A and B are gengrally

s are
parly,
each
other
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Key up Key up

Key up Key down

Key up

IEC

Figure A.4 —Views of crossover patch cords

A.2.2 Polarity of installed.cabling segments

Permanent cable segments .shall be installed with a crossover in each optical fibre pair|such
that ¢ach optical fibreofi'a pair is plugged into an adapter position A on one end and an
adapter position B on the other end.

Therg are two methods available to achieve proper polarity when terminating cables at patch
panels. The_first method is preferred, as it provides more straightforward administratign for
applications-that operate on other than two optical fibres, such as surveillance video of one
optical fibre, or high-resolution component video that operates on three fibres (for [RGB
signaﬁs). This method is referred to as symmetrical positioning and it maintains the same
order of the fibres at both ends of the cable. The alternate method, called reverse-pair
positioning, is used when the adapter orientation in patch panels is fixed.

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 odd
numbered panel positions (B-A, B-A order).

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 the
optical fibre number (or colour code) sequence is symmetrical with respect to the panel
positions.

Cable

=
Rear ¢f E] s 2 Re’rr of
panel |A = > s panel B
] ]
Front 2 Front of
panel parjel B
Cords Cords at
panel parjel B

IEC

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) ip the
patcH panel at one end of the-cable with the same orientation of the adapters at the other end
of the cable. They can beuinstalled either in A-B, A-B order or B-A, B-A order

Opticpl fibres are plugged into the adapters with normal number (or colour code) sequenge on
one ¢nd of the eable (that is, 1 (blue), 2 (yellow), 3 (red), 4 (white), etc.), and with|pair-
reversed ordering on the other end (that is, 1 (yellow), 2 (blue), 3 (white), 4 (red), etc).
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Rear of
panel A

Front of
panel A

Cable

pa

Rear of

nel B

4 5 6 Front of

Cords
panel

A3

A.3.1

Array

Col

Figure A.6 — Optical fibre sequences and adapter orientation
in patch panel for the reverse-pair position method

Connecting hardware interfaces for arrays with 12 optical fibres per rg

General

connecting hardware enables the sinstallation of pre-terminated cables conta

multiple optical fibres. The optical fibreswwithin the cables can be presented at panels
number of ways including the use of

e transition assemblies for the creation of duplex optical fibre channels,

e afray interfaces for onward" connection to transmission equipment that uses

connecting hardware for @pplications that require parallel optics.

An implementation of the'type described in A.3.2 and A.3.3 is recommended to provid
requifed control of optical fibre polarity through array interfaces, transition assemblies
attached cords. The-implementation is applicable to optical fibre interfaces including
type both physicalkcontact (PC) and angled physical contact (APC).

The game approach should be applied when the interfaces comprise multiple rows of o

fibred.

rds at

panel B

IEC

w

ining
in a

array

le the

and
VIPO-

ptical

Where

the array connection is created using a combination of pinned and unpinned
connectors, the pinned connector is typically located where the risk of damage is least (e.g.
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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Array connecting hardware components

1 General

2019

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
optical fibre polarity using the minimum number of component configurations.

For z;\yrray connectors with multiple rows of optical fibres, a similar approach should be'us
mininmize the number of component configurations.

Altermative approaches to those described in A.3.2.2 to A.3.2.4 can be applied-but will rg

imple
In ad
desig

A.3.2.

As sl

mentations other than those of A.3.3 in order to maintain the correct apiical fibre pd

ns of transition assembly or patch cord at each end.

2 Cables and array connector patch cords

own in Figure A.7, array connector cables have a sequential number assigned to

optical fibre which are then inserted into the array connectors as follows:

a) w
c
o

b) o
re
th

NOTE

ithin the array connector, the optical fibres ate) fixed within the array connect
bnsecutive number (1, 2, 3, 4, ..., 12) from left 1o right as viewed looking at the end
the connector with the connector key up;

n the other end of the cable, the optical’fibres are fixed within the array connec
verse consecutive number (12, 11, 10,.9, ..., 1) from left to right as viewed looki

e end-face of the connector with thefconnector key up.
Optical fibre Optical fibre
1 1
2 Keyup Keyup 2
3 3
4 Rosition 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

ed to

quire
larity.

dition, a greater number of component configurations can be reguired, e.g. different

each

or in
-face

or in
ng at

Thé cable shown is unpinned on both ends, using the connectors shown in A.3.1. In some instanceg

(such

as when supporting parallel signals as shown in Figure A.11) it will be necessary to use a combination of unpinned
and pinned array connectors on cables and patch cords.

A.3.2

Figure A.7 — Array connector cable or patch cord (key-up to key-up)

.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

A.3.24 Transition assemblies for duplex cabling

As shown in Figure A.9, transition assemblies have a sequential numbgnr assigned to[each
optical fibre which are then inserted into the connectors as follows:

a) wjthin 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 the
connector key down;

b) i the duplex connecting hardware, the optical fibres are fixed in consecutive numbering
(1, 2, 3, 4, 5, 6, ..., 11, 12) from left to right as viewed“looking through the adapterg with
keys up.
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NOTE| For ease of illustration, thisfransition assembly is shown with duplex adapters, although they gre not
necessarily part of the assembly.

Figure A.9 — Transition assembly

A.3.3 Array connectivity methods
A.3.3.1 Duplex channels

Implgmentation of the array connectivity method for duplex signals is shown Figure A.10.

When connecting multiple duplex opfical fransceiver 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.
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Duplex patch cord

Key down Key down

s

Keys up Position 1

Position 12

Position 1

Position 12

Light
out

A.3.3

Implg
conng
cable
are th

Same design of

" Cable shown wit
transition assembly

twis
One installed “key up” rotate the presentat
Duplex patch cord Other installed “key down” of the ke

- N
=8 B[

Key up Key up

SELE

Position 12 Position

Keys down

Position

Position 1

Figure A.10 — Connegctivity method for duplex signals

2 Parallel optics channéls

mentation of the connectivity method for parallel signals is shown in Figure A.11.
pcting parallel signals, ‘the array backbone (composed of one or many array conn
s mated in array adapters) is connected on each end to a patch panel. Array patch
en used to conngctrthe patch panel ports to their respective parallel transceiver por

IEC

When
ector
cords
ts.
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Light out

Key up Key up Key up
\ \ Position 1 Position 12 / \ Position 1

Position 1 Position 12

Array cable

—1 0O e
A
Position 12 Array patch cord

2019

A

Key up Key up Key up
\  Position 1 Posion 12/

Position 12 Position 1 Position 12

\ Position 1
Array patch cord
s z :} Ay’

Light in

This connectivity method will also work with other types of array transmitter and receiver devices.

Figure A.11 — Connectivity method for parallel-optics channels

Connecting hardware interfaces for arrays with more than 12 optical fi
per row

General

connecting hardware enables the) installation of pre-terminated cables conta
ple optical fibres. The optical fibrgs, within the cables can be presented at panels
er of ways including the use of

ansition assemblies for the creation of duplex optical fibre channels,

ray interfaces for onward connection to transmission equipment that uses
nnecting hardware,_ for applications that make use of several parallel optical

red controlsef optical fibre polarity through array interfaces, transition assemblies
hed cordsxThe implementation is applicable to optical fibre interfaces including
both physical contact (PC) and angled physical contact (APC).

IEC

bres

ining
in a

array
fibre

plementation ef the type described in A.4.2 and A.4.3 should be used to provide the

and
MPO-

ame approach should be applied when the interfaces comprise multiple rows of o

ptical

fibres:

Wher

e the array connection is created using a combination of pinned and unpinned
connectors, the pinned connector is located where the risk of damage is least (e.g. 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.4.2
A.4.2

Array connecting hardware components

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 transition
assemblies.

The use of these components as described in A.4.3 ensures the maintenance of the correct
optical fibre polarity using the minimum number of component configurations.

A.4.2.

As sh

optical fibre which are then inserted into the array connectors as follows:

a) w
c
fa

b) o
re
tH

NOTE
as whg
and pi

A.4.2.

Array
keys

2 Cables and array connector patch cords

own in Figure A.12, array connector cables have a sequential number assigned to

ithin the array connector, the optical fibres are fixed within the “array connect
bnsecutive number (1, 2, 3, ..., 14, 15, 16) from left to right as viewed'looking at the
ce of the connector with the connector key up;

h the other end of the cable, the optical fibres are fixed within the array connec
verse consecutive number (16, 15, 14, ..., 3, 2, 1) from left to right as viewed look

e 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 /
B = B
) 1 )
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)

The cable shown ig"onpinned on both ends, using the connectors shown in A.4.1. In some instanceg
n supporting parallel~signals as shown in Figure A.16) it will be necessary to use a combination of un
hned array conngctofs on cables and patch cords.

3 Array adapters

adapters should be built such that they mate two array connectors with the conn

each

or in
end-

or in
ng at

(such
binned

ector

aligned (i.e. key-up to key-up) as depicted in Figure A.13.
Optical fibre Optical fibre
1 1
2 Key up Key up 2
3 3
- Position 16 / Position 1
—_— ) R — 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

(1, 2, 3, ..., 14, 15, 16) from left to right as viewed looking through the adapters with
keys up.
Keys up Keys up
Optical fibre
1
2
Key down 3
_______ Position 1
i S e ot N I RSO Position 16 12
i it el 13
14
15
16
o IEC

NOTE For ease of illustration, this transition assembly is shown with duplex adapters, although they 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.


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

ISO/IEC 14763-2:2019 © ISO/IEC 2019 - 141 -

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 el A EE': =
—>H= ° -3
Duplex patch cord
Key down Keydown
Keys up Position 1 Positioan )
I
Position 16 Position|1 1
Sar_n_e design of Cable shown withla
transition _assembly twist ko
Light One installed “Key tp” rotate the presentation
out | _ Duplex pateh cird _ Other installed®key down” of the keys
q EI B[k
Key up Key up
Position J
y

Keys down Position 1 Position|16
IEC
Figure A.15 — Connectivity method for duplex cabling
A.4.3.2 Array cabling
Implementation-of-the-connestivibrmethed-forparalielsignalsisshowninFigure- A6

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.
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This connectivity method will also work with other types of array transmittec*and receiver devices.

Figure A.16 — Connectivity method for array cabling
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