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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

3)

4)

5)

8)

9)

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are kers of ISO/or IEC
participate in the development of International Standards through technical com t
respective organization to deal with particular fields of technical activity. 1ISO a ical/committees
collaborate in fields of mutual interest. Other international organizations, government \ nmental, in
liaison with ISO and IEC, also take part in the work. In the field of informatio
established a joint technical committee, ISO/IEC JTC 1.

n byany end user.

ensure that the techmcal content of IEC, ISO and ISO/ 2 -s accuraté, IEC or ISO cannot be held

apply IEC, ISO and ISO/IEC publications tranh mum’extent possible in their national and
regional publications. Any divergence betwéen any Qr ISO/IEC publication and the corresponding

ISO and IEC do not provide e i \ ity. Independent certification bodies provide conformity
assessment services and, B i i

personal injury,
costs (|nc|ud|ng

Attention i

This consolidated version of the official IEC Standard and its amendment has been prepared
for user‘convenience.

ISOJ/IEC 14763-2 edition 1.1 contains the first edition (2012-02) and its amendment 1 (2015-09).

In this Redline version, a vertical line in the margin shows where the technical content is

modified by amendments 1. Additions are in green text, deletions are in strikethrough red text.
A separate Final version with all changes accepted is available in this publication.
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International Standard ISO/IEC 14763-2 was prepared by subcommittee 25: Interconnection
of information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

This edition includes the following significant technical changes with respect to the previous
edition:

In addition to the supersession of parts of earlier standards and the incorporation of other
standards, this standard provides much greater detail in all aspects of planning and
installation with respect to ISO/IEC TR 14763-2 and provides clearly differentiated and
directed requirements and recommendations.

The list of all currently available parts of the ISO/IEC 14763 series, under the geheral title
Information technology — Implementation and operation of customer pgémises _cablipg, can be
found on the IEC web site.

This International Standard has been approved by vote of the ie§, and the voting

This publication has been drafted in accordance with t

IMPORTANT — The 'colour inside’' logo on t
that it contains colours which "a c i
understanding of its contents. Users Id

QS
S
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INTRODUCTION

The importance of services delivered by information technology 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 administration or

inadeauate sunnort can threaatan an araanisation’'s affactiveness
< i T T

There are four phases in the successful implementation of information technology cabling

a) design,

b) specification — the detailed requirement for the cabling, including the-planning|of its
accommodation and associated building services addressing g and “\specific
environments (e.g. electromagnetic) together with the quality as e i
be applied,

c) installation — in accordance with the requirements of the spegific

d) operation — the management of connectivity and the

facilities, etc.,

e quality assurance,

e documentatio
e testing, @
e inspection,

e operation,

It does not cowver 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, migrowave or satellite).

Thedollowing normative Annexes support specific aspects of planning and installation

o~ Annex A: Optical fibre polarity,

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

The requirements and recommendations of the main body of this standard are premises-
independent. The following normative Annexes include requirements for generic cabling in
accordance with specific standards

e Annex C: Cabling in accordance with ISO/IEC 11801,

e Annex D: Cabling in accordance with ISO/IEC 15018,

e Annex E: Cabling in accordance with ISO/IEC 24764,
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e Annex F: Cabling in accordance with ISO/IEC 24702,
e Annex G: Cabling in accordance with ISO/IEC TR 24704.

This standard sets out the responsibilities of information technology cabling installers and
premises owners, and is intended to be referenced in relevant contracts. The owners may

delegate selected responsibilities to designers, specifiers, operators and maintainers of
installed information tpr‘hnnlngy r‘ahling

This standard is also relevant to

e architects, building designers and builders,

e main contractors,

e designers, suppliers, installers, inspectors (auditors), building managg qtainers and

owners of information technology cabling,
e public network providers and local service providers,

e end users.

This International Standard is one of a number of
international standards and technical reports

in support of
produced by

Users of this standard should be famifiar wi i ¥g design standard.

NOTE Telecommunications infrastructure affgCts raw onsumption. The infrastructure design and
installation methods also mquence product Ife a i ility \af electronic equipment life cycling. These

infrastructure design and insta
building life, electronic ¢qui
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I-\Hrv forh.

I

ISO/IEC 24764

cabling for data centres

——

Information technology — Generic —

ISO/IEC 24702:
Information technology — Generic

cabling — Industrial premises

I

ISO/IEC 24704:

Information technology — Customer
premises cabling for wireless access
points

L

ISO/IEC 14709-1:

Information technology — Configuration
of customer premises cabling (CPC) for
applications — Part 1: Integrated services
digital network (ISDN) basic access

ISO/IEC 14709-2:

Information technology - Configuratio
of customer premises cabling (CPCyfor
applications - Part 2: Integrated servjces

digital network (ISDN) primary tate

ISO/IEC 14763-2:

Implementation and operation of
customer premises cabling — Part 2:
Planning and installation

IEC 61935-1:

Specification for the testing of balanced
and coaxial information technology
cabling — Part 1: Installed balanced
cabling as specified in ISO/IEC 11801
and related standards
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

1 Scope

nd 'operation
earthing and

This part of ISO/IEC 14763 specifies requirements for the planning, instaflation
of cabling and cabling infrastructures (including cabling, pathways,/space
bonding) in support of generic cabling standards and associated docdxients.

The following aspects are addressed

e specification of the installation,
e quality assurance,

e installation planning,

¢ installation practice,

e documentation,

e administration,

e testing,

e inspection,

e operation,

e maintenance,
e repair. Q

The requirements €

This part
e specifi
however, i

of information“technology cabling (and vice versa) and gives general advice,

e 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 standard is applicable to certain hazardous environments but does not exclude additional
fequirements which are applicable in particular circumstances (e.g. electricity supply and
electrified railwayq)

Safety (electrical safety and protection, optical power, fire, etc.) and electromagnetic
compatibility (EMC) requirements are outside the scope of this international standard and are
covered by other standards and regulations. However, information given in this international
standard may be of assistance in meeting these standards and regulations.
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2 Normative references

The following referenced documents are indispensable for the application 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.

R ~d Il

il e D o) Q ' L b £
=JTJL, LUVV VUILClyC ClUl/l.lll;ClI ulotauauuuo = rrart Jg=Jdc. OCICLUUIT arrud Croulivurr Uil

e/ectrica/ equipment — Chapter 52: Wiring systems
IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 61082-1, Preparation of documents used in electrotechnology — Par

IEC 61084 (all parts), Cable trunking and ducting systems for electrj

IEC 61156-5 (all parts), Multicore and symmetrical pair/quad ¢

1000 MHz - Work area wiring
IEC 61386 (all parts), Conduit systems forsab

IEC 61537,

IEC 61935-1,
cabling — Part
standards

IEC 61969<1;
Design guidelines

ical structures for electronic equipment — Outdoor enclosures — Part 1:

IEC61969-2, Mechanical structures for electronic equipment — Outdoor enclosures — Part 2:
Sectional specification — Coordination dimensions for cases and cabinets

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

Structures

ISO/IEC 11801:2002, Information technology — Generic cabling for customer premises
Amendment 1 (2008)
Amendment 2 (2010)

ISO/IEC 14709-1, Information technology — Configuration of Customer Premises Cabling
(CPC) for applications — Part 1: Integrated Services Digital Network (ISDN) basic access
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ISO/IEC 14709-2, Information technology — Configuration of Customer Premises Cabling
(CPC) for applications — Part 2: Integrated services Digital Network (ISDN) primary rate

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

ISOHEGCA5048:2004—Informationtechnology—Genericcablingfor-homes
Amendment 1 (2009)
ISO/IEC 20000-1, [Information technology — Service management — Part 1. Service

management system requirements

ISO/IEC 24702:2006, Information technology — Generic cabling —
Amendment 1 (2009)

ISO/IEC TR 24704:2004, Information technology — Customer
access points

ISO/IEC 24764:2010,

3.1.1 Q
acceptance test i

contractual test tQ
specification

[IEC 60050-

3.1.2
anchoring ¢

tensioned cablexd yed to add support to structures

3.1.3
balun
device for transforming an unbalanced voltage to a balanced voltage or vice-versa

3.1.4
bonding network

BN

set of interconnected conductive structures that provides electromagnetic protection for
electronic systems and personnel at frequencies from direct current (DC) to low radio
frequency (RF)

3.1.5
(cable) bundle
multiple cables maintained in close proximity, generally by fasteners (e.g. cable ties)
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3.1.6

building entrance facility

facility that provides all necessary mechanical and electrical services for the entry of
telecommunications cables into a building and which may allow for transition from external to
internal cable

3.1.7

cabinet
enclosed construction intended for housing closures and other information technology
components and equipment

3.1.8

cable management system
system used for the support and/or containment, retention, protection 04 aII type
information and communication lines, electrical power distributioR :
associated accessories

of cables,
and their

NOTE Includes ducts and tubes housing, or intended to house, blown inforr e 8 and/or cable
elements.

3.1.9
cabling component
any product associated with the cabling installa

3.1.10
catenary wire
dedicated wire used in aeyi

3.1.11

closure

fixture or fitting
3.1.12

civil works

activities regq
buildings, prig

3.1.13
common bond
CBN

principal (means for effective bonding and earthing inside a building with information
technology equipment

NOTE™ It is the set of metallic components that are intentionally or incidentally interconnected to form the principal
boading network in a building. These components include: structural steel or reinforcing rods, metallic plumbing,
alternating current (AC) power conduit, protective conductors, cable racks and bonding conductors. The CBN is
connected to the earthing network.

3.1.14

earth electrode

conductive part, which may be embedded in the soil or in a specific conductive medium, e.g.
concrete or coke, in electric contact with the Earth

[IEC 60050-826:2004, 826-13-05; IEC 60050-195:1998, 195-02-01]
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3.1.15

earthing conductor

conductor which provides a conductive path, or part of the conductive path, between a given
point in a system or in an installation or in equipment and an earth electrode or an earth-
electrode network

[IEC 60050-826:2004, 826-13-12; IEC 60050-195:1998, 195-02-03 modified]

3.1.16

electrostatic discharge

ESD

transfer of electric charge between bodies of different electrostatic potential in proxingity* or
through direct contact

[IEC 60050-161:1990,161-01-22]

3.1.17

electromagnetic disturbance
any electromagnetic phenomenon which may degrade perfoRmance a device,
equipment or system, or adversely affect living or inert matier

NOTE An electromagnetic disturbance may be an electromag no 3 signal or a change in the
propagation medium itself.

[IEC 60050-161:1990, 161-01-05]

3.1.18

equipotential bonding
provision of electric connections
equipotentiality

ive parts, intended to achieve

[IEC 60050-826:2004, 826-

3.1.19
frame (rack)

open construction ind

98, 195-01-10]

0sures and other information technology equipment

3.1.20
functional e
» or functional earthing (not protection)

3.1.21
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
pullingsrequirements are met (an example of a hand-hole within a building is called a draw-
box)

3.1.22
high-voltage

voltage over 1 000 V r.m.s. or 1 500 V DC

3.1.23

home entrance

space at the boundary of a home that may house the interface(s) between the home networks
and external networks provided to the home and that demarcate the administration and
maintenance of the two networks
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3.1.24
identifier
unique item of information to distinguish a specific component of the cabling installation

3.1.25
impedance matching device
device designed to match the impedance of transmission equipment to that of the installed

cabling

3.1.26

information technology (telecommunications)
branch of technology concerned with the transmission, emission and reception of+signs,
signals, writing, images and sounds; that is, information of any nature by, 8, radiq, .optical
or other electromagnetic systems

3.1.27

information technology equipment
active or passive equipment necessary to deliver a specific app thaR.\(&.g. , switches,
routers, adapters)

3.1.28
installer
person installing cabling components — no desig

3.1.29

isolated bonding network
IBN

bonding network that has a single point of
or another isolated bondigg netwgr

NOTE All isolated bonding ® | gide f ill have a connection to earth through the single point of
connection.

3.1.30
junction box
space within a ha

3.1.32
local distribution space
space_within a home that houses the area connection point of ISO/IEC 15018

3.1.33
main earthing terminal
terminal or bushar that is part of the earthing arrangement of an installation and enabling the

electric connection of a number of conductors for earthing purposes

3.1.34

maintenance hole (telecommunications)

vault/chamber located in the ground or earth as part of an underground conduit system and
used to facilitate placing, connectorization, and maintenance of cables as well as the placing
of associated equipment, in which it is expected that a person will enter to perform work
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3.1.35

meshed bonding network

bonding network in which all associated equipment cabinets, frames and racks are bonded
together as well as at multiple points to the CBN

NOTE Consequently, the meshed BN augments the CBN.

')4‘)2

met by design

requirement which may be met by calculation and selection of appropriate materials and
installation techniques, where either there is no test method specified that allows verification
or there is no requirement for verification by testing

3.1.37
metallic information technology cable (cabling)
cables (cabling) utilising metallic conductors for signal transmission

3.1.38
minimum bend radius (installation)

3.1.39
minimum bend radius (operating static)

its final operating position

3.1.40 %
minimum bend radius (Sperati nanic)

minimum radius as defined\by tR anhufac rer supplier or relevant product standard

or cable element'@u

3.1.41
non-deformed ma
mains power sup ' < e effects of non-linear loads which generate harmonic
currents (flug ifch mode power supply devices, etc.)

3.1.42
parallel eart
PEC
earthing conductorthat is parallel to the mains power cable or information technology cable
3.1.43

pathway (cable route, cable way)

defined route for cables between termination points

3.1.44

pathway system
cable management system or other area or volume defined by markings or fittings used to
protect and/or support the cabling in order that its desired performance is maintained

3.1.45

PEN conductor

conductor combining the functions of both a protective earthing conductor and a neutral
conductor
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[IEC 60050-826:2004, 826-13-25; IEC 60050-195:1998, 195-02-12]

3.1.46

premises owner

owner of the premises within which cabling is to be installed and who may delegate the
responsibilities specified in this standard to appointed representatives such as designers,
specifiers, operators and maintainers of the resulting cabling infrastructures

3.1.47

primary distribution space

space within a home that houses the home distributor (primary home distributor). -of
ISO/IEC 15018 and associated equipment

3.1.48
protective (earth) conductor
PE

3.1.49
rack
see frame

3.1.50

rack unit

44,45 mm (1.75 inches) of vertical moyhting spase EC 60297 series standard cabinet or
rack E :

3.1.51
record

collection of informatio
infrastructure @

3.1.52
referenced cablir
relevant interriatione

a specific element of the information technology

Refer to I3 aad Figure 1 for a list of relevant standards.

3.1.53
secondary(distribution space
space within a home that houses a secondary home distributor of ISO/IEC 15018

3.+:54

segregation

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

withTircuits operatimgom tetecommmumications cabting

3.1.55
service loop
excess length of cable or cable element(s)
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3.1.56

surge protective device

device intended to protect the electrical apparatus from high transient over-voltages and to
limit the duration and frequently the amplitude of the follow-on current

NOTE The device contains at least one non-linear component.

24 E7
AR A

space
specified volume (e.g. room, maintenance hole or part thereof) housing closures and/or other
information technology equipment

3.1.58

Stage 1

a possible contractual boundary following the installation of cable buypior4qQ its\termination
at which testing may be appropriate (certain systems allow the insté\|ation arminated

cables which may be subject to Stage 1 testing)

3.1.59

Stage 2
a possible contractual boundary following the completi
testing may be appropriate

allation at which

3.1.60
telecommunications
see “information technology”

NOTE The term telecommunications has no legal meaningywh in this standard.

3.1.61

termination point
connection, free conndstor 0
housed within a closurg

(as appropriate) fitted to an installed cable and

3.1.62
wall section

fixed-size sectio
hardware

o/ mount telecommunications equipment or termination

collection ofN ki hich documents the changes requested and the operations to be

carried out on-the. ation technology infrastructure
3.1.64

automated infrastructure management system
AlNNsystem

iptegrated hardware and software which automatically detects the insertion or removal of
¢ords and documents the cabling infrastructure including connected equipment enabling
management of the infrastructure and data exchange with other systems

3.1.65
discoverable equipment
equipment with a network address

Note 1 to entry: Discoverable equipment could be treated as non-discoverable equipment per end user choice.
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3.2 Abbreviations

For the purposes of this document the following abbreviations apply.

AC alternating current

AIM automated infrastructure management
BEF building entrance facility

BN Il.)ull(.jilly IIUiWUIk

CATV community antenna television
CAD computer aided design

CBN common bonding network

CER common equipment room

CSA cross-sectional area

CTR common telecommunications room
DC direct current

EMC electromagnetic compatibility

EMI electromagnetic interference

EMS energy management systems

ENI external network interface

EQP equipment

ESD electrostatic discharge

IBN isolated bonding network

HV high-voltage

HVAC heating, ventilation and air conditioni
IDC Insulation displacement copngction
ISDN integrated services digital

LV low-voltage

MAC move, add, change

MESH-BN mesh bonding network

MET i

NVP 3

PE

PEC

PEN

SPD

U

3.3

For planhing and installation of cabling and cabling infrastructures to conform to this
International Standard

the requirements of the applicable generic cabling design standards shall be applied,

o QO

the specification of the installation shall meet the requirements of Clause 5,

O

o

)
)
) the quality planning of the installation shall meet the requirements of Clause 6,
) the planning of the installation shall meet the requirements of Clause 7,

)

the installation practices shall meet the requirements of Clause 8,

- O

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

g) the testing and inspection of the installation shall meet the requirements of Clauses 10
and 11 respectively,

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

j)
k)

[)

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

the additional requirements of the applicable premises-specific Annex shall be met,

where a lightning protection system is required, it shall conform to the “integrated lightning
protection system" according to IEC 62305-4,

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 information technology cabling as agreed between the
planners of the lightning protection system and the information technology cabling,

m) local regulations, including safety, shall be met.

5

5.1

This clause in conjunction with Clause 6 describes the key
assurance as shown in Figure 2.

Specification of installations

General

ation quality

Installation specificatigh
Building owner [————» (1S) £ N

(see 5.2)
7
4 Qgality plan 6
QP) 4
'k Seenp. 1) \_/

N

I and QP nstafler

i > Agreed IS
Agreed QP
Change
control
Change
(see 6.5) contrgl
A (see 6.5)
4
Work
Testng
Inspection
Acceptance

Figure 2 — Quality assurance schematic



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

—24 - ISO/IEC 14763-2:2012+AMD1:2015 CSV
© ISO/IEC 2015

5.2 Installation specification
5.2.1 Requirements
5.21.1 General

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

accardanca aith tha o et ~Ff thio Aloion Tho inotallatinns o anifinatinns cahall bha oaran

a
oo CoOTOaTTCC Wit (e T o QUi T e T It o OT TS~ oo ST e rotanmataorT o p e omoatorTotarn ot—agrotT

with the installer prior to the commencement of the installation.

The installation specification shall comprise

e the technical specification (see 5.3),
e the scope of work (see 5.4),

e quality assurance (see 5.5).

5.2.1.2 Other infrastructures
The installation specification shall detail how the following

e other building services such as mains power distribu

e other relevant infrastrus

The installation spjcifi
5.21.3 Legislatio

o external Servise protection,

e contractors’ authorization,

e accreditation of installer personnel.

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

5.21.4 Site contacts

The installation specification shall detail the site contacts with responsibilities for

e operational requirements,

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

o technical requirements,

e documentation of existing cabling, if relevant,
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e compatibility of existing information technology cabling components,

e items to be issued to the information technology cabling installer by, or on behalf of, the
premises owner,

e storage of materials,
e removal, disposal and/or recycling of excess and waste material,

e occupational health and safety,
e installation of cabling by a third party,
e main contractor and/or sub-contractors,

e transfer of responsibility and/or property.

5.2.2 Recommendations
The installation specification should reflect predictable expansi
applications, with reference to

e pathways and pathway systems,
e cabinets, frames and racks,
e termination points,

e the mains power supply system.

current and f
e external serv

Clause 7),

e security « i G restrictions.

Requirenients

The technical specification shall contain details of, and the performance requirements for, the
cabling and associated components. The technical specification forms the basis of
assessment of the performance of installed cabling together with all cabling components and
installation techniques used.

The technical specification shall cover both new Installations and extensions of existing
installations.

The technical specification shall detail the location of, and requirements for, any relevant
external network interfaces (ENIs) (see Clause 7).

The technical specification shall define the

e level of administration system to be applied to the cabling infrastructure (see Clause 9,
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e range of documentation to be supplied by the installer including any requirements to link
records to each other and to other building services records,

e format of the documentation (see Clause 9),
e labelling to be undertaken by the installer (see Clause 9),

e specification of labels (as a minimum, meeting the requirements of Clause 7),

e requirements for acceptance testing (see Clause 10),
e requirements for inspection (see Clause 11),

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

e the format of test result and inspection documentation (see Clauseg
shall contain the pass/fail results of the acceptance tests, where regui
taken to repair or correct installation failures.

O~and 1.1)“which
d@ny actions

5.3.1.2 Recommendations
The technical specification should detail the requirements fox the

e physical and operational lifetime of the cabling instaglatio

e provision of facilities necessary to support the irstajlation\of, ad nal termination points

5.3.2 Safety requirements
The technical specification shall

The technical s ifi 3 f etail measures required to prevent unauthorised access to
pathways, pa s ures, cabinets, frames, racks and cords.

The technical.specific

be installed

tion shall detail the required transmission performance of the cabling to

e whensubject to the defined operational environment (see 5.3.5),

e (imconjunction with existing cabling.

The environmental compatibility shall be achieved by selection of appropriate components
and/or by mitigation techniques that modify the environment to which the component is

Subjected Inciuding

e solation from the defined environment (by means of protection/segregation),
e separation from the defined environment.
The technical specification shall detail any mitigation products or techniques necessary to

allow the components selected to be installed and operate as specified when subjected to the
defined environmental conditions.
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The technical specification shall detail the
e pin-pair assignment for balanced cable elements at interfaces to the installed cabling,
NOTE 1 Annex A provides information about possible connections between the wires and the pins of information

technology outlets within generic cabling systems in accordance with the referenced 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 cabling.

NOTE 2 Annex A contains requirements and recommendations for the maintenance of polarity within cabling
terminated with connecting hardware housing multiple optical fibres.

The technical specification shall contain the requirements for

e the pathways, pathways systems, cabinets, frames, racks, closur
points and cords (see Clause 7),

e the functional earthing and equipotential bonding of cabling com
5.3.5 Environmental conditions
5.3.5.1 Requirements

The technical specification shall detail the intended j
conditions.

The MICE classification system des
intended installation and operational
defined by M3l3C3E5. In addition, the
account:

e presence, or petent]
materials);

e the movement g

NOTE A/hum S 8, exist for the classification of environments relevant to information technology
ence should be made to the IEC 60721 series of standards.

5.3.5.2 Recommendations

The technical specification should include a risk assessment including abnormal
environmental conditions (temperature changes, flooding) which should result in a risk
management plan that may have an effect on the requirements for component performance or
mitigation.

5.4 Scope of work

5.4.1 Pre-installation
5411 Requirements
The scope of work shall detail requirements for

e any building work required on each pathway,

e pathway preparation and the installation of pathway systems,
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e accommodation of the terminating devices for external (outdoor) and internal (indoor)
cables at building entrance facilities,

e the quantities of cabling components and installation accessories,
o the protective earthing, functional earthing and equipotential bonding of pathway systems,

e additional surveys to be undertaken to supplement information in the scope of work.

The scope of work shall define

e the responsibilities for the identification, design and completion of the works involved,
o the responsibilities for obtaining all necessary clearances and permits,

e requirements for site-specific safety inductions and training requireme

o the location of storage facilities for cabling components and installgtion accessaries,

e a system for the disposal of waste components and/or installati
5.4.1.2 Recommendations
The scope of work should contain

e site plans that are marked up to show the works rg
e details of the facilities (such as telephone and

e details of the processes operating o

5.4.2 Installation

5.4.21 Requirements

e spaces,

e pathways,

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

e tHe cables to be installed in each pathway,

e« jointing and/or termination at each termination point,

o the protective earthing, functional earthing and equipotential bonding of cabling

UUIIIVUIIUII:D,
e marking and labelling the cabling components,

e the quantity and type(s) of inspection and testing to be applied to the cabling installation.
The scope of work shall define an installation programme detailing key dates including

e requirements for progress meetings,

o attendance at contract inspection points,
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o final installation date,
o the date that the installation documentation is to be supplied,
e the date that the installation is to be brought into service,

e hand-over date(s).

The scope of work shall detail

e items to be provided by information technology cabling installer,

e items to be issued to the information technology cabling installer by, or on behalf of the
premises owner,

e other works with potential to affect the programme,

e access limitations together with restrictions on personnel movemen nd clearance
levels,

e the responsibilities for the identification, design and completign O
e the responsibilities for obtaining all necessary clearances an
e applicable fire precautions and escape routes,

e site access and security arrangements.
5.4.2.2 Recommendations
The scope of work should contain

e site plans that are marked up to show
e details of the facilities (such as telepho

e details of a system of ¢

e where applic
e where extendi

5.4.3

Post-insta

5.4.31

e the responsibilities for obtaining all necessary clearances and permits (where not covered
by those obtained in 5.4.2.1),

e amaintenance and control procedure for the final cabling documentation.
5:4.3.2 Recommendations

The scope of work should detail requirements for

e operational training including safety,

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

e repair and maintenance contracts,

e spares, e.g. cable, cords, closures, connecting hardware, tools, test equipment and test
leads.
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5.5 Quality assurance
The installation specification shall

e contain a list of the items to be addressed in the quality plan applicable to the installation
as defined by, or on behalf of, the premises owner,

e identify the responsibilities for any additional tasks necessary to allow agreement of the

quality plan (see Clause 6).

NOTE For installations of cabling in accordance with ISO/IEC 15018 in single homes, quality plans are nat
required but may be requested.

6 Quality planning

6.1  Quality plan

by, or on behalf of, the installer in accordance with the req
quality plan shall be agreed with the premises owner pri
installation.

NOTE For installations of cabling in accordance with ISO/IE
required but may be requested.

The quality plan shall clearly state
demonstrate compliance with

e the requirements of this standard,

e the requirements of the referenced cab

a) for the tran
relevant, other€ont
bllng components and the cabling installation (including

verification o i \ i¢al, optical and/or electrical specifications based on the
manufac pecifications and relevant standards),

tween the installer, premises owner and, where

installation,
d) to be adopted to assess compatibility with any existing installed cabling,
e) to-address the impact of potential component incompatibilities,

f)\-to ensure the selection of appropriate cords to extend the fixed portion of the cabling to
create channels.

W lhaora ot ooa o oain [P2YH ad f oabl

ALl at + ik al ot 1PN tact:
VVIIUI\.;, ot arry HUIIIL UUIIIIH TS |||oLu||uL|u|| pluuvoo, III\)H\JULIUII (cyaacracn L\.rollllu O Uuullllu

components or installed cabling is specified in the installation specification, or by local
regulations, the quality plan shall detail the

e inspection and test equipment,

e the calibration status of the inspection and test equipment,

e sampling plans (see 6.2),

e measurement procedures (see Clause 10),
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e treatment of results which are non-compliant or marginal (i.e. within the specified
measurement accuracy of the test system), see 6.2.

The quality plan shall detail the competency of personnel to undertake the installation in
accordance with the installation specification.

Where sampling plans are applied, the quality plan shall detail the procedures (for example,

extension of sampling procedures) to be adopted if sample testing identifies results which are
non-compliant or marginal (i.e. within the specified measurement accuracy of the test
system), see 6.2.

6.2 Sampling
6.2.1 Balanced cabling
6.2.1.1 General

design.

Table 1 — Installed baltn%

Parame(erg\gup/\ \) \T%lsmission parameter
Basjg verification Wke-\may

Continuity (d.c.)
Q Signal conductors

—  Screen conductors (if present) ?

—  Short circuits

—  Open circuits

Na trahsqis}on 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

Direct current (d.c.) loop resistance

Propagation delay

Delay skew

Alien (exogenous) crosstalk PS ANEXT

PS ANEXT,q
PS AACR-F
PS AACR-F

avg

a

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

NOTE Link or channel length may also be of interest, but is not a pass/fail
criterion.

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

fmks—simce—permanent—Hmk Tequirerments incorporate —am_adequate Tnmargim tosupport—the
expected variability of the cords used to create channels.

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

6.2.1.2 Permanent link testing

Independent of the requirements of the installation specification, basj parameters

of Table 1 shall be tested using a sample level of 100 %.

the sample level applied should be 100 %.

Where the installation specification requires acceptance Nesting
transmission parameters of Table 1 against the pexmanpent lj quirements of Classes E,, F
or Fp the minimum sample level appli e in e with 6.2.1.4.

ne
using-a\samyle

6.2.1.3 Channel testing

In all cases, independent of the
verification parameters sh e

Channel tests may bs

requires
a) one or more@ end of a permanent link of a given Class to create
a channel of the

b) permanent li
each end to el of a lower Class,

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

e) lengths and configurations of cabling that lie outside the reference implementations of the
referenced cabling design standards.

lnncases a), b), and c), where the installation specification requires acceptance testing of
internal transmission parameters of Table 1 against the permanent link requirements of
Classes D, E, E,, F or Fp the sample level applied should be 100 %. A lower sample level

may be applied to channel testing provided that the associated ISk of undiagnosed faults 15
recognised in the Quality Plan.

In cases d) and e), where the installation specification requires acceptance testing of internal
transmission parameters of Table 1 against the requirements of channel Classes D, E, E,, F
or Fp the sample level applied should be 100 %.
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Where the installation specification requires acceptance testing of alien (exogenous)
transmission parameters of Table 1 against the requirements of a specific channel Class the
minimum sample level applied should be in accordance with 6.2.1.4.

6.2.1.4 Alien (exogenous) crosstalk testing

Where the installation specification requires acceptance testing of alien (exogenous) crosstalk

transmission parameters of Table 1 of installed permanent links or channels against the
requirements of permanent link or channel Classes E, or F, of ISO/IEC 11801, the minimum
sample of disturbed permanent links or channels to be tested should be in accordance with
Table 2.

Table 2 — Minimum sample sizes for alien (exogenous) cross stlng
Total no. of links/channels Sample siz
N <\
3 to 150 3or0,1xN

(whichever is the greater)

151 to 3,200 33° Q \\ \
AN

3201 to 35 000 126
35 001 to 150 000 201 (
150 001 to 500 000 15 \//

Equivalent to acceptance\gual vel QL)~of 0\1-]% ormal inspection,
general inspection level | as define ISO 59 series foy populations of up to
500 000 links.

The sample quantity shalKbe subject tot e@tl n griteria as specified in IEC 61935-1.

] X This subclause specifies requirements and
the testing of these parameter groups. The test procedures and
equipment foroopfisal fibre cabling links and channels are specified in Clause 10.

Table 3 — Installed optical fibre cabling test parameters

Parameter group Transmission parameter
Basic verification Polarity
Transmission Attenuation

Length (propagation delay)

6.2.2.2 Permanent link testing

Where the permanent link contains non-fixed cabling (e.g. CP cord in ISO/IEC 11801 and LDP
cord in ISO/IEC 24764) any result is only applicable to the specific configuration under test.
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Independent of the requirements of the installation specification, basic verification parameters
of Table 3 shall be tested using a sample level of 100 %.

Where the installation specification requires acceptance testing of transmission parameters of
Table 3 against the requirements of a specific permanent link Class and

e where testing of optical fibre cabling attenuation is undertaken with equipment that also

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

o where testing of propagation delay/length is undertaken with equipment that also
automatically tests verification parameters, a sample level of 100 % should be used,

e provided that polarity has been confirmed, testing of length/propagation delay may “be
restricted to a sample level within a given cable containing a number ofpermanent links or
within a number of cables running in common pathways.

6.2.2.3 Channel testing

Channel tests may be used to determine performance wherg cification
requires

Where channel tests &
used and installed in t

6.2.2 apply. Q

at test results of individual parameters be marked with an asterisk if
e measured result and the test limit is less than the specified

The measurement accuracy is generally dependent on the field tester test limit, the nature of
the tést adapters, and actual link properties and is dependent on the frequency at which the
minimum test margin occurs.

6.3.1.2 Requirements

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

As examples, the quality plan may state that
e marginal pass results shall be accepted but marginal fail results shall not be accepted,
e marginal results shall not be accepted,

NOTE This implies that the performance of the installed cabling has sufficient margin to accommodate the
measurement accuracy of the tester to be used and that the tester measurement accuracy to be used is known.
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e marginal results shall be accepted: meaning that the fail limit is less stringent, as
compared to the required limit, by the uncertainty of the field tester.

To minimize marginal test results, the quality plan shall specify the properties of the field
tester that is used for testing. Field test equipment with better accuracy than the minimum
specified in IEC 61935-1 for a given cabling performance and frequency range should be
used.

6.3.2 Optical fibre cabling

ISO/IEC 14763-3 does not require that test results of individual parameters be marked withtan
asterisk if the difference between the measured result and the test limit is less than the
specified measurement accuracy.

6.4 Treatment of non-compliant results

The quality plan shall detail the procedures to be applied where
obtain a compliant result. Examples of such procedures

installation documentation.

6.5 Change control

All modifications, changes and variations to
should be clearly documented to enah g

7 Installation planning

7.1 General

This clause details req
e pathways an@
e functional elemép

e support fg

e voice,
e data,
e video,

o (“fire, security and access control systems,
e other building signalling systems (e.g. HVAC, EMS),

e machine control.

7.2 Safety
7.21 General
The specification of safety requirements is beyond the scope of this International Standard. It

is referred to those safety standards and regulations applicable at the location of the
installation.
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7.2.2 Mains power cabling

The proper implementation of the requirements of this standard assume that electrical
installations, bonding networks and protective measures against overlvoltages are undertaken
in accordance with the local regulations, as appropriate.

NOTE The IEC 60364 series may contain appropriate information.

In addition, installation and mitigation guidelines for electrical installations (including earthing)
to ensure electromagnetic compatibility may be found in IEC TR 61000-5-2.

7.2.3 Optical fibre cabling

The hazard classification of areas containing optical fibre information te
and optical fibre information technology cabling shall be undertake
IEC 60825-2 to define appropriate installation and labelling practices

ogy.-equipment
dance with

7.3 Environment

The MICE concept according to ISO/IEC TR 29106 shall b
where the cabling or parts of the cabling will be located

& the environment

performance.

7.4 Points of electrical contact

and any measures take

7.5 External s@

7.5.1 Requirement

Information
provider(s)

a

O T

onand numbering of individual circuits at each ENI,

o

any additional options required,

)

)
)
) the identificati
)
)

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

f) the liaison arrangements for the external service provider(s) and the premises owner or
an appointed representative,

g) the procedures to be followed by the premises owner or an appointed representative in
reporting and reacting to faults in the external service provision,

h) arrangements for access to the premises,
i) technical requirements for equipment supplied by the external service provider(s).

7.5.2 Recommendations

External service provider(s) should be advised of the foreseeable service requirements.
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7.6 Pathways and pathway systems

7.6.1 General

7.6.1.1 Pathway system types

Examples of pathway systems that may be used are shown in Table 4.

NOTE |If a pathway

system, cable management system or a compartment of a cable management system is

selected to support a specific cabling technology, it may not be suitable for the subsequent installation of other

cabling technologies.

Table 4 - Examples of pathway systems

Pathway systems

Features

Cable trunking

Enclosed containment systems — consisting of a base and ac

systems enclosure for cables or insulated conductors and possible

communications accessories.

Single or multiple compartment forms.

Available in metallic or non-metallic form.
Cable tray Open containment systems, consisting of a nded to house
systems cables and to provide support for the contained ca in horizontal pathways.

(e.g. above suspended ce|I|ng base ent , telecommunications spaces etc.).

Available in metallic or on-

Wire mesh cable
tray system

(basket)
Cable ladder Open con Wembers fixed to each other by means of
systems rungs, i to proyvide support for the contained cable when used

A form of cable tray syste t e cable tray\ch_s/m(s of a mesh of wires.
Typically available in mefallic form

Cabl

AA{alI

in horizontal and vertical pathways.

llic form.

Conduit systems

ontalmentgsystems of circular cross-section, providing an enclosure for cables
S.

Cable ducting
systems

N\ e

Interval SUN

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

ﬁ?@p/port system installed with appropriate spacing.
De

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

Designated routes

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

Catenary

A suspended strength member to which single or multiple cables may 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 Pathw

Access to pathw
multiple premises

ay systems — Requirements

ays and pathway systems containing the cabling infrastructures serving
(enterprises, tenants, etc.) shall be restricted as specified in Annex B.
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Elements of other supply systems such as water, heating, HVAC or sprinklers shall not be
used as pathways or support for pathway systems due to the potential environmental impact
and the risk that cable support will disappear by change to the supporting system.

The inside of the pathway systems shall

e have smooth surfaces and be free of burrs, sharp edges or projections that can damage

cable insulation,

e Dbe free of localised pressure points that may degrade the transmission performance of the
installed system.

Abrasive supports (e.g. threaded rod) installed within the cable fill area shall have that paortion
within the pathway system protected with a smooth, non-scratching coverj othat cable can
be pulled without physical damage.

Cable management systems of the types listed below shall
international standards

e conduit systems: IEC 61386 series,
e cable trunking systems and cable ducting systems:

e cable tray systems and cable ladder systems: |E(

cables are to be attached or supp¢
routes) then the cross-sectional area
surrounding the pathway system.

Segregation between mai
in accordance with 7.9.

g systems is required, it shall be maintained by

Where separation bet
i ange during installation or extensions to the

physical separ

installation.

7.6.1.3

7.6.1.3.1

It is recmM at the planning of pathways and the selection of pathway systems is
undertake ed approach and addressing each cabling sub-system in turn. For

a) the campus backbone cabling sub-system,
1)_between building entrance facilities (BEFs),
2) ~between BEFs and distributors,

b)»the building backbone cabling sub-systems,

€) the horizontal cabling sub-systems.

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.

7.6.1.3.2 Pathway and pathway system capacity planning

It is recommended to plan the pathway systems 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.
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The planning of pathway systems should provide adequate capacity to allow subsequent
installation of an additional 40 % of telecommunications cables whilst maintaining minimum
bend radii and segregation from mains power cabling (see 7.8).

7.6.2 Inside buildings

7.6.2.1 Requirements

7.6.21.1 Pathway systems

Pathway systems shall be installed to provide adequate protection to the installed cabling
where cabling can be damaged or have its transmission properties adversely affected.

The use of hidden pathways within plastered wall surfaces requires th
specified cables.

appropriately

following

e the mechanical characteristics of the pathway syste
o the location selected,

e the provision of additional local or g

loops) in accordance with
bend radius).

7.6.2.1.2 Minimu

The pathway s
fixed in accordanceé x

and operating — dyn

where gither~quliiple cable types are involved or cables have multiple bend radius
specifications (e.g. so-called shotgun cables or cables with 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.

Minimum bend radius is determined by manufacturers instructions. If instructions do not exist

threfottowinmgstrattappty
e the minimum bend radius for balanced cables containing up to 4-pairs shall be 50 mm,

o the minimum bend radius for optical fibre cables in accordance with IEC 60794-2-21 and
containing up to four optical fibres shall be 50 mm,

e the minimum bend radius for other optical fibre cables shall be 10 times the cable
diameter and shall not be less than 30 mm,

e the minimum bend radius for coaxial cables shall be 10 times the cable diameter,
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e the minimum bend radius for other metallic telecommunications cables shall be 8 times the
cable diameter.

NOTE 1 Pathway systems that do not allow such an approach may 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, may require greater bend radii than those specified
above.

onformant bend limiting techniques

EO Figure 3b — Examples of conformant bend limiting techniques

\<(/ Figure 3 — Example of conformant and non-conformant bend radius management

7.6.2.1.3 Maximum stacking height

The maximum stacking height in pathway systems is determined by manufacturers'
instructions. 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,
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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 5.

Table 5 — Stacking height for non-continuous and interval support pathway systems

Distance between Formula Maximum stacking height
suppon height 2 In mm
distance / in mm
0 150
100 140
150 136
250 , l 178
=150/(—/*0,000 7+1) N
500 /\<111 O\
750
1 000
1 500

7.6.2.1.4 Conduit
Where conduits are installed without

shall be 100 m unless appropriately
used.

Where a conduit contains bends

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 6 times the internal conduit diameter.
Bends in.the conduit shall not contain any kinks or other discontinuities that may have a
detrimental effect on the cable sheath during cable pulling operations.

€onduits should be considered as “full” when the cross-sectional area of the planned/installed
cables reaches 40 % of the conduit cross-sectional area.

7.6.2.1.5 Non-continuous support for cables

The maximum distance allowed between supporting elements of the pathway system is
1 500 mm.
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7.6.2.2 Recommendations
7.6.2.2.1 Pathway system capacity planning

Where bundles of cables are to be used, they should not contain more than 24 cables to
reduce risk of stress and compression at bends.

7.6.2.2.2 Cable protection

The use 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 4).

7.6.2.2.3 Conduit

used.

Conduits (or ductings)

the finished floor trfae.
NOTE This protrusiorn g i

protects cabling and fire:s

7.6.3

7.6.3.1

In installati de™bdildings, such as those shown in the example of Figure 5, it is
commonly req consider other factors (visible and hidden) which might have an

environmental impast’'on the information technology cabling. These include

¢ high\voltage underground cables or overhead lines (electromagnetic impact),
e (“steam pipes (temperature impact),
e. flooding (ingress impact),

e chemical contamination (liquid, gas),

e roads or railroad tracks (mechanical impact).

Where possible, the installation of information technology cabling in such areas affected by
these factors should be avoided. However, where national or local regulations allow,
mitigation may be applied by selecting appropriate components, pathways, and/or spaces.

Pathways between buildings may use a variety of underground and aerial pathway systems
and may use spaces and structures (e.g. hand holes, maintenance holes and
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telecommunications cabinets) that are constructed to assist cabling installation and to house
closures.

Building A Campus (premises) boundary
.'/
P 7/

__________________________ Building 8_|__}

‘"; """" )70 R I- 4 e

Underground utility tunnel —J ] :’: 7
l./.{ ..................................... ,
,’ Maintenance
’ _hole

e ——— == : xternal network provision
) Maintenance
Aerial pathway hole

™| Bldar

Bldg E Bldg
D F

Building C

installatig

nsQJt'e buildings

thways outside buildings

Figure 5 — Example ofcablin

Table 6 — Design and ptanning of

Dedicated unde;ﬁ'\o{nd Wk (_\\ \\’6edicated aerial pathways
Pathway Clearances fro Po Type
\tles (\Mﬁ
eparationsgfro Length
NET
/{{ept fbu aI Depth of burial
\Bcéd\cross%s Guying
Réi\cr&m/gs Braces (stays)
Method\of exwo\ Bu\n;) Attachment
Casing Spans Pole-to-pole span
Trenching Pole-to-building span
Boring (pipe pushing) Slack
Ploughing Lashing
kandscape restoration | Backfill Cable sag
Pathway Clearance
Separation

Riser protection

Earthing

Catenary wire Type of strand

Strand tension

Underground pathways and spaces may be



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

—44 — ISO/IEC 14763-2:2012+AMD1:2015 CSV
© ISO/IEC 2015

e dedicated to the installation of information technology cables (e.g. direct-buried cable,
buried conduit, maintenance holes, hand-holes); Table 6 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 Information technology cabling pathways within utility tunnels may consist of indoor pathway systems

in accordance with 7.6.1 and 7.6.2.

Aerial pathways and spaces may comprise

e poles, catenary wire, anchoring guy wires and closures; Table 6 gives a non-exhdustive
list of design and planning issues,

e self-supporting cables, which may include a catenary wire; Table 6,4iV 3 exhaustive
list of design and planning issues,

e conduit or other pathway systems following the pathway of other v
7.6.3.2 Requirements
7.6.3.2.1 Pathway planning

The plan for routing of pathways shall take into acco

e existing buildings and structures,

o ampus,
e requirements, where appropriate, fg hoth pathways and cabling,
e requirements, where appropriate, \for ce provision between the campus

boundary and BEFs,

e risk assessment of ja

In areas accessible
protected from Oy

the installatien method,
e requirements forfuture expansion of the cabling to service additional buildings,

e need\for access.
The following shall be documented

e the installation method,

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.

It shall be assumed that underground pathway systems will become at least partially water
filled due to leaking and condensation.
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Utility tunnels are normally dry but can have a varying environment, cables placed in tunnels
shall have the appropriate properties for the environment.

7.6.3.2.3 Aerial pathways

The route of the cable shall be designed and built in such a way that damage or unsafe
situations caused by overloading the construction are avoided. At the crossing of two or more

routes, different cables shall not touch each other in any circumstances.

Special consideration shall be given to overhead routes that run parallel to or cross railways;
tramways, trolley bus cables, cable railways, cable ways, ski and chair lifts, motor ways,
roads and navigable rivers and waterways, etc. The minimum height of cables shall .comply
with national or local regulations during installation, maintenance and opeyation

The stresses on the cables and poles depend on the span length 2 3 e climatic
conditions that can have a major effect on tensions in poles, aerid ag are heat,
cold, wind and snow/ice load on cables and poles. Reference sk e national

Unless allowed by national or local
installed lower than power cables.

7.6.3.2.4 Minimum bend radii

ed or cables have multiple bend radius specifications
cables with catenary cables attached), the largest

Minimum bendxadius\is determined by manufacturers instructions. If instructions do not exist
the minimummbend xadius shall be 20 times the cable diameter.

NOTE 4.\Rathway systems that do not allow such an approach may 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, may require greater bend radii than those specified
above.

7.6.3.3 Recommendations

7.6.3.3.1 General

Information technology cables should be mechanically protected from 0,5 m below the surface
to a height of at least 3 m.

Separation between information technology and mains power cables should be at least 1 m
throughout pathways and within spaces.
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Where the IT cable contains metallic cable elements, surge protection should be applied at all
building entrances.

7.6.3.3.2 Underground pathways

During any given installation phase, additional pathway systems should be installed to enable
the subsequent installation of additional cables to minimize the number of future excavations

that are both disruptive and costly.

The following examples are included as guidance

e direct burial: while the trench is open, install additional spare ducts,

e conduit without sub-conduits,
— conduits should be 100 mm minimum diameter,

— conduits should be considered as “full” when the cross-setij area »of the
planned/installed cables reaches 40 % of the conduit cro

filled ducts,
e conduit with sub-conduits,

— an alternative is to apply

overall conduit and requires
significantly more flexibility).

NOTE 1 The most flexible installatiqon w
cables and multi-cable phases)

NOTE 2 Additional condui

7.6.3.3.3 Ae :

7.7 _Spaces

7.71 Requirements

7.7.1.1 General

Spacesstattnotbetocated
e in emergency escape ways (where they obstruct),

e in areas that are subject to risk of flooding.

Dimensions of spaces allocated to entrance facilities and distributors shall take into account
the initial volume and future expansion of information technology cabling and associated
equipment.
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Spaces shall be located to provide appropriate levels of security (restricted access) to the
cabling and equipment to be contained within them. Access to spaces containing the cabling
infrastructures serving multiple premises (enterprises, tenants, etc.) shall be restricted as
specified in Annex B.

Signage shall be in accordance with the security plan for the premises.

7.71.2 Spaces and structures outside buildings

Access to pathways between buildings is provided by spaces and structures that typically
comprise maintenance holes, hand-holes and telecommunication cabinets. Maintenance hqles
are preferred over hand holes as they provide greater flexibility for extension and expansion
of the installed cabling infrastructure (e.g. additional pathways).

All openings to spaces and structures shall maintain th
space or structure.

Cable entrances to spaces and structures shall

e designed to
either multip

ables with catenary cables attached),

(e.g. so-calle the largest
minimum bengAf

e large enoug esures”and “feed in” if required

e contain ad pport closures, if required

Routing of cab aintenance holes shall enable the installation to comply with the

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

Where the spaces and structures are intended to contain active equipment

¢ the temperature and humidity shall be maintained to allow continuous operation of the
active equipment,

e adequate mains power 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.
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7.7.1.3 Entrance facilities

Provision shall be made to allow the sealing of pathway systems entering buildings to prevent
ingress of water.

Information technology cables that do not comply with the minimum recommended
performance requirements of IEC 60332-1-2 shall either be

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.d.
floor/ceiling/wall)

or

e any length exceeding 2 m (unless an alternative distance if specified (by local regulations)
is installed within trunking or conduit that is considered as a fire barrier ip~accordance with
local fire regulations.

NOTE This also applies where the cable has to pass through a space™ fife barriers
within a building.

7.7.1.4 Rooms intended to contain distributors

While access is requir
500 Ix in the horjzon

finished floor in @

~and racks, lighting shall provide a minimum of
i the vertical plane, measured 1 m above the

The location ofithe distributors within the room and any relevant mounting shall be capable of
supporting Ahe"* loads 4applied 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.

7.7.1.5 Enclosures containing distributors

Where the enclosure is intended to contain active equipment in addition to the distributor

o the temperature and humidity shall be maintained to allow continuous operation of that
active equipment,

e adequate mains power shall be provided.

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.
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7.7.2 Recommendations
7.7.21 General

Spaces should be located centrally in the area they serve.

Positive air pressure systems (including appropriate filters) should be used to prevent ingress

of dust and other contamination to the space.

Any water and drain pipes that pass through the space should be located away from and not
directly above cabling or equipment.

The provision of mains, or other, power should be adequate to support operation.'of the

information technology equipment intended to be housed within the spacs

7.7.2.2 Spaces and structures outside buildings

G

Malntenance holes are preferred over hand holes as they prov

greate exibility for

e adequate physical protection (e.g. by appropyi

e adequate security (e.g. locks).
7.7.2.3 Rooms intended to contain distrikuto

Floors, walls and ceiling should be sele

material.

Rooms in which
should be provided

To provide additi pace for equipment installation and maintenance, the room dimensions
should be 3 m"x 3 mvninimum.

To provide additional space for equipment installation and maintenance, the minimum room
dimensions for distributors containing up to 500 outlets should be 3,2 m (length) x 3 m (width)
(se€ Figure 6a).

For distributors containing more than 500 outlets, the minimum room size should 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 6b).

NOTE These recommendations 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 front and back of the cabinets or
rack to install additional cabling and equipment (see 7.8.2.3).
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1,6m 1,6m 1,6m

3.2m 32m

‘ 30m

Figure 6a — Minimum room dimensions to support Figure
distributors containing up to 500 outlets

Figure 6 — Dimensions of rooms inte

rooms intended to contain
gs of equipment to be brought

Building elements (e.g. doors, floors;
distributors should accommodate the p
to the rooms.

7.8 Functional eleme
7.8.1 Requir@‘;nt
7.8.1.1 Genera

Functional

eleme ated where it is possible to undertake subsequent

closure, acce ains power cabling shall be restricted according to local regulations.

NOTE If mains power cabling and information technology cabling are installed without physical barrier between
the two tsystems, work on either cabling system may be limited to persons with appropriate qualifications
designated by national or local regulation.

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

7.8.1.2 Termination points

Termination points for information technology cables shall be located and oriented in such a
way as to prevent ingress of moisture or other contaminants and to reduce the risk of damage
to the cables connected to them. Connecting hardware selected for information technology
cabling shall not be interchangeable with the sockets or plugs used for mains power
distribution.

Where termination points are presented at outlets (i.e. not within distributors)
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e user-accessible outlets shall be located in fully accessible, permanent locations such as
building columns, and permanent walls,

e restricted-access outlets may be installed in other places (e.g. above suspended ceilings
or under raised floors),

e outlets shall be placed or protected to prevent accidental damage due to frequently
moving objects such as vacuum cleaners, rolling tables and hospital beds,

e outlets 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 instahatien of additional

cabling without major disruption.

7.8.1.4 Cabinets, frames and racks

Cabinets, frames and racks (or the closures within them) shall i gry levels of
physical and environmental protection for the information e gy cabh
installed. Cabinets, frames and racks shall achieve the ne% Qtection\by their location,
design features or a combination of both. Where n
provided within the space and/or cabinets.

e be consistent with the space, floo
technology equipment,

e provide a minimum clea

The height of cabjrets
the room heigh@

pathway systems.

The design and
ensure that

have muhi N adius specifications (e.g. so-called shotgun cables or cables with
catenary cabtes 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. so-called shotgun cables or cables with catenary
cables attached), the largest minimum bend radius shall apply,

o facilities for the management of cables and cords are provided that enable horizontal and
vertical management of all cords and jumpers to the maximum planned fill,

o fittings are provided for the functional and protective earthing of information technology
equipment and cabling,

e adequate ventilation is provided for anticipated information technology equipment,
e cable segregation requirements of 7.9 are met.
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7.8.2 Recommendations
7.8.2.1 Distributors within rooms

Distributors should be located in dedicated rooms.

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 with the maximum lengths specified within the
reference implementations of the referenced cabling design standards.

7.8.2.3 Cabinets, frames and racks

The vertical cable management, horizontal cableT eqnt, slack storage, and location of
: end adius requirements of the

7.9.1 General

irments and recommendations for unscreened and
screened cables in C 61156 series (together with other balanced and
unbalanced, inclydi a with respect to electromagnetic interference from
mains power sup ing. dppropriate, the requirements and recommendations are

This subclause

o the electromagnetic environment complies with the levels defined in the IEC 61000-6
series of~standards for conducted and radiated disturbances (e.g. mains power cabling),

e the mains power supply is non-deformed but has high frequency content consistent with
thesswitching and operation of connected equipment in accordance with the IEC 61000-6
series of standards,

NOTE 1 “Deformed” mains power supplies are outside the scope of this standard and may require additional
engineering practices.

o the Information technology cabling supports any applications listed in the referenced
cabling design standards.

The segregation requirements of 7.9.2 are those required with regard to electromagnetic
interference (EMI). Local regulations for safety may contain different segregation
requirements. In these circumstances safety has highest priority but the more stringent
requirement shall take precedence.
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NOTE 2 Mains power cabling outside buildings may carry high voltages and currents which render above
assumptions invalid and separation distances of many metres may be required.

The premises-specific clauses of this standard may contain modified segregation
requirements. Where manufacturers' instructions require more stringent installation practices,
these shall be followed.

WhermTtabtimg—s—instatted—m—am—etectromagnetic—environment—exceedingthe—tevets—of
IEC 61000-6 the separations may need to be increased.

Specific items of electrical equipment and the power supply cabling associated with them may
require additional practices resulting in segregation requirements in excess of those of (%.9.2.
Examples of such items include certain types of lamps and equipment inghidjng that ‘used in

transmission systems. Table 7 provides minimum recommended/ s& i distances
between metallic information technology and certain items of elegfncal equipmaentand the

power supply cabling associated with them (without taking mto cogside the_screening
effectiveness of cables or cable management systems). ould be
performed based on products suppllers mformatlon where aval ermine the

not exist, analysis should be performed regarding 4
range, harmonics, transients, bursts, transmitted > there is a conflict
between the outcome of such analysis and the requirgm ing’from the analysis of

Table 7 — Separation\rec S
information technologycabling and({specifi

Sot&disturba\ts

Fluores tla}u{s“ aN

NW Iarhps

M NON_)

and/or by mitigation techniques that modify the environment including,

e isolation-from the defined environment (by means of protection/segregation),

e separation from the defined environment.
7.9.2 Requirements

7.9.21 General requirements

The requirements for separation between information technology cables and mains power
cables depends upon

e the electromagnetic immunity of the information technology cable measured as

— coupling attenuation for screened balanced cables,

— tranverse conversion loss (TCL) for unscreened balanced cables,

— screening attenuation for unbalanced (coaxial) and twin axial cables,
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e the construction of the mains power cable,
e the quantity of, and type of electrical circuit provided by, the mains power cables,

o the presence of dividers between the information technology cables and mains power
cables.

The minimum separation requirement “A” is calculated by multiplying the minimum separation

S~ obtained from Table 9 by the power cabling factor "P~ from lable 10. The value of 'S
obtained from Table 9 depends upon the classification of the information technology cable of
Table 8 as shown in Figure 7. A flow-chart approach to this calculation is shown in Figure 8.

Segregation Class = “a”
(from Table 8)

v

Select containment
(from Table 9)

v

Determine S
(from Table 9)

Determine P
(from Tab;){))

The separation requirem in Table 9 shall be applied if
e the mix of applicatipns alled is unrestricted
e the type of c@

If the cable perfor yard e relevant parameters is unknown then it shall be
assumed to mee S ; "a”.

The separation requiretne w segregation Class “b” in Table 9 represent the minimum
requiremen is B here the cabling to be installed is in accordance with, and is
intendedto “sUppoY ppllcatlons listed in, the referenced cabling design standards
Reduced sep b 3s€d upon segregation Classes “c” or “d” of Table 9 may restrict the

type and use.ofveables,installed in the pathways and cable management systems selected.

Future expansion of both the mains power and information technology cabling shall be taken
into account when determining the separation requirement and the selection of pathways and
cable.management systems to be used to provide the required separation.

Local regulations may require a barrier or greater separation than calculated using this
approach.

The free space separation of Table 9 also applies

o to telecommunications cables and main power cables installed in the same containment,

e any containment that does not meet the minimum screening performance levels applicable
to the open containment of Table 9.
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Table 8 — Classification of information technology cables

Information technology 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
aB
>80 >85
(see Note 1) 270 - 10 x1g f (see Note 5) d
>55
(see Note 2) >60 - 10 x Ig f >55 c
>40 >50-10xIg f 540
(see Note 3) (see Note 4) -
<40 <50 -10xIgf <40
NOTE 1 Category 5, 6, 6,, 7 and 7, cables meeting the Type la coupling
IEC 61156-5 and IEC 61156-6 meet segregation Class “d”.
NOTE 2  Category 5, 6, 6,, 7 and 7, cables meeting the Type Il
IEC 61156-5 and IEC 61156-6 meet segregation Class “«
NOTE 3  Category 5, 6, 6,, 7 and 7, cables meeting the Ty
IEC 61156- 5 and IEC 61156 6 meet segregation Class
NOTE 4 Category 5, 6, 6,, 7 and 7, cables meeting
IEC 61156-6 meet segregation Class “b”. THes
Class “c” or “d” provided that t
NOTE 5 Cables in accordance with IEC6119 SO/IEE~15048, Category BCT-C) meet segregation
Class “d”.
&‘@n separation S
alnment applied to information technology or
mains power cabling
Segregation re spacesepa tion pen metallic Perforated metallic Solid metallic
Class w' containment containment ? containment
ectr (NOTE 1) (NOTE 2) (NOTE 3)
(from Table 8)
mm mm mm

L 8 5

\ 38 25
Y

\ 100 75 50

d
c
%
a

o |O|o |o

AN/ 300 225 150

a The upperwe o}\installed cables shall be at least 10 mm below the top of the barrier.

NOTE 1

NOTE 2

NOTE 3

Screening performance (DC to 100 MHz) equivalent to welded mesh steel wire mesh cable tray of
mesh size 50 mm x 100 mm (excluding cable ladders). This screening performance is also
achieved with a steel cable tray of less than 1,0 mm wall thickness and/or more than 20 % equally
distributed perforated area.

Screening performance (DC to 100 MHz) equivalent to a steel cable tray of at least 1,0 mm wall
thickness and no more than 20 % equally distributed perforated area. This screening performance
is also achieved with screened power cables that do not meet the performance defined in Note 3.

Screening performance (DC to 100 MHz) equivalent to a steel conduit of 1.5 mm wall thickness

Specified separation is in addition to that provided by any divider/barrier.
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Table 10 — Power cabling factor P

Electrical circuit type Quantity of circuits Power cabling factor “P”
(see *™°) (see )
20 A 230V 1-phase 1t03 0,2
4to6 0,4
7 109 0.0
10 to 12 0,8
13 to 15 1,0
16 to 30 2
31to 45 3
46 to 60 4
611to0 75 g
>75 B A~
The power cabling factor shall be used as a multiplier for the calcul distanceA fr
Table 9.
3-phase cables shall be treated as 3 off 1-phase cables.
More than 20 A shall be treated as multiples of 20 A.
Lower voltage AC or DC power supply cables shall be treated b eir current
ratings, i.e. a 100 A 50 V DC cable = 5 off 20 A cableg”(P =6,4
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START

Is cabling dedicated to
CATV applications?

YES

— 57 —

v

See |EC 60728 series 4

See Note

Is application support
in accordance
with generic cabling
standard

YES

Minimum
Segregation Class = “b’|
(from Table 8)

Segregation Class = “a’l
(from Table 8)

v

Select containment
(from Table 9)

v

Determine S
(from Table 9)

SR

Determine P
(from Table 10)

ai
A
[9)

N&Qcable
elect 3ltepnative with
(o] .
ent alternative
egregation Class

Amend separation
as appropriate

Install

NOTE~ ‘Unless the cabling to be installed is intended to support the applications listed in the relevant generic
cabling design standard: i.e. the mix of applications or the type of cabling to be installed is unrestricted, the

separation requirements for Segregation Class “a” in Table 9 are applied.

Figure 8 — Flowchart for cable separation calculation

See Note

The applicable minimum separation requirement “A” is the minimum separation between the
information technology cables and mains power 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 information technology cables and mains power cables within a single pathway system, or

in parallel pathway systems, without dividers
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a) A is the minimum separation between the information technology cables and mains power
cables including all allowances for cable movement between their fixing points (see
Figure 9a),

b) where no fixing or restraint is present, A is assumed to be 0 mm (see Figure 9b).

For information technology cables and mains power cables within a single pathway system, or
in parallel pathway systems, with dividers

c) for cables installed in adjacent compartments of a pathway system or another pathway
that incorporates a divider, the required separation A shall be provided by the divider (seé
Figure 10a), 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/A shall be)provided
by the distance between the dividers (see Figure 10b), unless additjonal cable fixing or
restraint is present (see a) above).

The m|n|mum separation requwement applies

maintained at 90 ° on either side of the crossing for a distance s than the applicable
minimum separation requirement.

Where mains power cables (other than single
AC 600 V) pass through a fire barrier jt\i
this subclause provided that

at voltages exceeding
separation requirements of

o i i stion gparation occurs is not greater than the

Minimum assumed separation
A = divider thickness

Figure 9a Swnh restrain Figure 10a — Separation with single divider

A=0 A = distance between divider
o T e rcﬂ
. = mains power cabling . = mains power cabling
O = information technology cabling O = information technology cabling
A = minimum distance between cables taking into account A = minimum distance between cables taking into account
any external forces including gravity any external forces including gravity
Figure 9b — Separation without restraint Figure 10b — Separation with multiple dividers

Figure 9 — Separation of mains power and Figure 10 — Separation of mains power
information technology cables without and information technology cables with
dividers dividers
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7.9.2.2 Conditions for zero segregation

No segregation is required between information technology cabling and mains power cabling
(other than that required by national or local regulation) provided that all the following
conditions are met

e the environmental classification for the information technology cabling complies with E; of

ISOAEC TR 29106;
e the power conductors
e form single phase circuits,
e provide a total power of 10 kVA (maximum),

NOTE 1 In regions using 110/120 V this corresponds to a maximum current of 8Q
230 V this corresponds to a maximum current 32 A.

d\|n regiohs using
e comprising a circuit are maintained in close proximity (e.g.

twisted, taped or bundled together),
e and either

NOTE 2 The selection of

modifications are subique 9

7.9.3 Recommendati

nes and racks should be separated from electrical
w-voltage (HV/LV) transformers.

The instaltation of the cabling shall be in accordance with Clause 8.

Mixifg-of unscreened and screened components within a channel shall only be implemented
in‘accordance with supplier’s instructions.

Connecting hardware shall be arranged and mounted in closures in accordance with

caonnectinahardwara cunnliar’c inctriontinne
SO eCTmgTarawarec—o o ot o CtroTTroT

TP

The earthing of extraneous metallic elements (e.g. armouring, strain relief members of optical
fibre cables) that are part of the cable construction shall be in accordance with local and/or
national regulations and the procedures used shall be documented.

7.10.2 Unscreened cabling

The cabling shall be terminated in accordance with 8.10.2.
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7.10.3 Screened cabling

The cabling shall be terminated in accordance with 8.10.3.

The screen shall be continuous at and between connectors providing the connection to the
application-specific equipment via a cabling channel.

324  Ooticalfil bli

7.10.4 Optical fibre cabling

Optical fibre provides electrical isolation between buildings. Extraneous metal in optical fibre
cables shall be treated as detailed in 8.9.2.1.

8 Installation practices

8.1 General

Clause 5), quality planing (see Clause 6) and the relevant planhing cari accordance

with Clause 7. The client shall be advised of all deviations<and a

and necessary equipment to be deli
installation.

8.2 Safety
8.2.1 General

beyond the scope of this International Standard.

The specification of sa
Local regulation@

requirements of this standard assume that electrical
and protective measures against overlvoltages are undertaken

The bonding networks within premises served by metallic cabling shall be undertaken in
accordance with local regulations, as appropriate.

NOTE The IEC 60364 series may contain appropriate information.

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,

e the quantity of optical fibre waste,

e the collection and disposal of waste fragments,
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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 Enclosed spaces

It is possible for explosive, asphyxiating or toxic gases to build up in ducts, draw “pits,
maintenance holes or other closed chambers. Before entering any such areas, they shall be

Where a gas hazard is detected, the installer shall inform the nomx i gntact and
appropriate action shall be agreed and performed.

8.2.7 Maintenance holes

Frames and covers of maintenance holes shall be correé
safety hazard.

8.2.8 Closures

Before installing information techno
cabling, compliance with local regulation

8.3 Environment
8.3.1 Storage

8.3.1.1 Requireme

The environmen
are stored shall be

8.3.2 Installation — Requirements

The)installer 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
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inspection and/or testing shall be replaced to provide the required environmental and physical
protection to the components.

8.5 Pathways

8.5.1 Requirements

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. boxeés,
reels, drums) and associated installation equipment in accordance with the installation
schedule are accessible and available. The client shall be advised of all ary deviations
or actions required.

confirmed.

The installer shall ensure that

e the pathway systems selected are able to support ables to be installed,

e the fixings and supporting structures for the pathwa 3 re_suitable to support the

e all necessary installation accessorigs are avaj
e the required identifiablg technique (. 2 M2Y are installed to allow cable to be
installed and, where & i iXed A ¢cordance with the applicable minimum bend
radius.
8.5.2 Inside buyjldik
Where it is neceg:>

or duct covers) on

to access pathways (e.g. ceiling tiles, floor covers
be removed and these shall be replaced and/or

reinstated as sooql as practi e and in accordance with local regulations (site conditions).
In fixed inst act to the installed cabling can occur (specifically including all
cabling v qve ffoor level) protection shall be afforded by one or more of the

following

ical ch

e the location selected,

e the mechan racteristics of the pathway system,

e the.provision of additional local or general mechanical protection.

Fire/barriers and gas seals shall be opened only when necessary and reinstated as soon as
practicable and in accordance with local regulations.

8.5.3.1 Requirements
8.5.3.11 Overhead

Supporting structures shall be suitably treated to prevent decay.
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8.5.3.1.2 Underground

Sections shall be jointed to inhibit ingress of gases, water and foreign materials.

8.5.3.2 Recommendations

8.5.3.2.1 Overhead

Attachment of catenary wires to buildings should be

e permitted only when it is clear that the load on the fixing point will not exceed its design
strength and the structure of the building is capable of sustaining the load with a safety
factor,

e avoided in earthquake zones.
8.5.3.2.2 Underground

All underground cable management systems should be made n or terial. (see
7.6.3.3.2).

8.6 Spaces

8.6.1 Requirements

The installer shall ensure that the space itk vich f ¥ and equipment are to be
S {fo)) on (Se¢ Clause 5) and also meet the

accordance with the i ! ificati seg/Clause 5) and also meet the requirements
of 7.7.1.3

8.6.3 Rooms@ :

The installer.shall elsure that cabinets, frames and racks are in accordance with the
installation(specification (see Clause 5) and also meet the requirements of 7.8.1.4.

8.6.5 Closures

The’installer shall ensure that closures are in accordance with the installation specification
(see Clause 5).

8.6.6 Outlets

The installer shall ensure that outlets are in accordance with the installation specification (see
Clause 5) and also meet the requirements of 7.8.1.2.
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8.7 Pathway system installation
8.7.1 General
8.7.11 Requirements

Pathway systems shall be installed

e in accordance with instructions provided by the manufacturer(s)/supplier(s) of the cable
management systems,

e to achieve the planned electromagnetic performance in relation to the installed cabling,

e to allow installation of cable without damage to the cable,

e without sharp edges or corners that could damage the cabling instg wthin“or upon

them,

e to enable the creation of fire barriers in accordance with local regquls

liquids cannot collect,

e where required, sections of cable management s
of gases, liquids, etc.

Until the installation work is finished the system shall be protected from

Pulling wheels or oth 3 \ assist cabling installation) shall be fitted
where necessary.

Pathway systems.shal} be sealed at the point of entry to buildings to prevent ingress of water.

8.7.2.2 Recommendations

Cable management systems should be installed in such a way that the transfer of acoustic
noise is minimized.

8.7.3 Outside buildings

8.7.3.1 Requirements

Existing catenary wires shall be checked for satisfactory function and, where necessary,
catenary wires shall be replaced.

8.7.3.2 Recommendations

Marking tapes should be laid above underground pathway systems.
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8.8 Closure installation

Closures shall be fixed or mounted in position using the recommended fittings and labelled
and identified according to the installation specification (see 9.2).

Closures containing optical fibre terminations or joints shall be labelled in accordance with
IEC 60825-2 as appropriate to the hazard classification of the location (see 5.3.3 and 7.2.3).

Optical fibre adaptors shall be fixed or fitted with suitable protective caps to prevent the
ingress of foreign material.

8.9 Cable installation

8.9.1 Cable installation within pathway systems

8.9.2 General
8.9.2.1 Requirements

Installation of cables shall be in accordance with the
manufacturers/suppliers of the cables and the pathway sy

installation.
Cables shall not be exposed to humidity ¢ o(tside the limits detailed in

the manufacturers’/suppliers’ specifications;\this ised effects such as those from

Metallic informatior ) i mains power cabling shall be segregated in
accordance with theregquirements©k7.9

b) ensure that™mjnimym bend radii are as specified by the cable manufacturer, supplier or in
accordance with~the relevant product standard,

c) ensure that the tensile load applied to the cables and cable bundles are as specified by
the\cable manufacturer, supplier or in accordance with the relevant product standard,

NOTE Unless otherwise stated in the suppliers/manufacturers specification, the maximum tensile load
applied to a bundle is that specified for a single cable.

d) _nrotect cahles from damaae durina installation (e a stennina on cahbles or hanaing
g ) g oY Ll AR} I-ARRES )

bundles with insufficient support),

e) prevent pressure marks (e.g. through improper fastening or crossovers) on the cable
sheath or the cable elements,

f) prevent optical fibre within cables experiencing direct stress following installation (where
long vertical runs are proposed optical fibre cables may need to deviate from the vertical
by the inclusion of short horizontal runs or loops at intervals as recommended by the
manufacturer),
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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.

The earthing of extraneous metallic elements (e.g. armouring, strain relief
fibre cables) that are part of the information technology cable cons

members of oOptical
shall-"be in

8.9.2.2 Recommendations

Labels, or equivalent, should be applied to the ends of cable e cables are

8.9.3 Inside buildings
8.9.3.1 Requirements

Following cable installation, pathway
to prevent ingress of water.

e point of entry to buildings

with the minimum recommended

Information technology cables that do t
- [l be\installed according to the instructions of

performance requirement
the planner (see 7.7.1.3).

Measures shall be_t . quids and/or gels present within the information
technology cabl gaki athways

The position of AR ionxiechnology cables and the location of closures in cable
management syte \S in/ accordance with the instructions provided by the
manufacturers [ e cable management systems (subject to meeting the
segregation eqU|r \en ) When installing cables into cable management systems

8.9.3.2 Recommendations

The size of cable bundles should be restricted to a maximum of 24 4-pair balanced cables.

8.9.4 Cable installation in maintenance holes

The following practices shall be applied

e cables shall be installed in lowest conduits first,
e cables shall not be inter-twined,
e support shall be provided to cables to prevent them lying on the floor,

e no excess cable lengths (other than specifically designated in the installation
specification) shall remain,
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e sufficient floor area shall be maintained to allow work to be undertaken.
Following the installation of cables within maintenance holes

e floors shall be free of debris,

e sump covers shall be removed,

¢ _mammtenance hote frames shatl be secured,
e access key-holes shall be checked for wear and appropriate action taken,

e maintenance hole covers shall be seated correctly.

8.9.5 Cable installation within closures — Requirements

Cables entering closures shall use appropriate openings, glands and/or fi

a) maintain the environmental performance of the closure,

b) provide the necessary cable support and ensure minimum Bend xad\j specified by

the cable manufacturer, supplier or in accordance with the R andard,

c) provide strain relief for the cable if not already provided tures within the
closure.

Measures shall be taken to prevent any liquids and/qfr ithin the information

e cable tests to be unde : he quality plan, prior to terminating or
jointing of the cabl

Any cabling not containe
damage by use Qpri
optical fibre, sleeves ~
closure.

ere the cable elements comprise primary coated
» protect the optical fibre from damage within the

Within closu ement shall be uniquely identifiable using one or more of the
following

e labelling,

e physigalposition or routing.

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.T 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 information
technology cable from leaking at any termination point.
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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.

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 conne hardware and

closures shall be in accordance with the installation specification.

8.10.2 Balanced cabling

Balanced cables shall be terminated in accordance wit g hardware
manufacturer’s instructions to maintain the intended perfor. X i

used for balanced cabling shall be installed to provjk i ignal impairment by
preserving wire pair twists and conductor sepa 1S possible to the point of
mechanical termination (by not changi P twigt):n Jaddition, only a minimum of the
cable sheath shall be removed.

Cable screens s b
be terminated i
maintain the intendeéd

hardware.

Joints (fusion or mechanical splices) and their strain relief mechanisms shall be fixed and
supported within the optical fibore management system of the closure.

If\\required by the quality plan, optical fibre connector end faces shall be inspected in
accordance with ISO/IEC 14763-3.

fdentification (by fabelling or other means) of optical 1ibres within closures shall be such that
the polarisation 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 cord and jumpers installed during the installation process.
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8.12 Surge protective devices

Where installed, the earth connection of surge protection devices shall be functionally bonded
to both the equipment earth connection and that of the main earthing terminal.

8.13 Acceptance

8.13.1 Inspection

If required by the quality plan, acceptance inspection shall be undertaken as soon as
practicable following the

e final assembly of the closure into the desired location,

e labelling in accordance with the installation specification.
8.13.2 Testing

If required by the quality plan, acceptance testing shall be unde
following the

practicable

e final assembly of the closure into the desired location

e labelling in accordance with the installation specificatigon.

9.1 Symbols and preparation of d

9.1.1 Requirements

Symbols to be.\use s records should be in accordance with the IEC 60617 series.

9.2 Administration
9.24 General

This standard addresses the administration of telecommunications infrastructure by

2
o

.....

O

specifying the type of database or system to manage the records,

o O

specifying how components shall be labelled,

D

)
)
) assigning identifiers to components of the infrastructure,
)
)

specifying reports presenting information on groups of records,

—h

) specifying graphical and symbolic requirements.
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The administration system specified by this standard enables management of the following
components

[

telecommunications cables,

O

telecommunications terminations, joints and closures containing them,

O

o

telecommunications spaces including cabinets, frames and racks,

)

)
)
) telecommunications pathways and pathway systems,
)
)

telecommunications bonds to earthing networks.

The administration system enables the components of the cabling system to be identified"in
terms of their type, location, usage and other criteria.

9.2.2 Administration system
9.2.2.1 General

An administration system shall be specified to enable effectife operatio gnance and

The minimum requirements of an administration system>(g .22.4) dre defined based upon
the installation complexity level (see 9 i xity level (see 9.2.2.3) of
the infrastructure.

9.2.2.2 Installation complexity

elements in the fixed ablex i 3 ' allation and should be determined by
reference to Table 11. d upon implementations of generic cabling
in accordance with th i : documents. Other implementations of fixed

cabling may req@a p

Where areas may, Qave

premises) the mare den
T

1 — Level of installation complexity

| No. of fifed cabeXglehents * 2 to 200 201 to 20 000 >20 000
N\
Office D4 Level 2 Level 2 Level 3
Industrial 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
@ 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 12. The number of
administered ports is defined as the number of user-accessible equipment interfaces including
those on the connected equipment.
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Table 12 — Level of operational complexity

- 71 -

No. of administered ports 2 to 100 101 to 5 000 >5 000
Office Level 1 Level 2 Level 3
Industrial 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
9.2.2.41

Administration system

Requirements

The administration system shall meet the requirements of

e Table 13 based upon the installation complexity Level de able11
e Table 14 based upon the operational complexity Le
Table 13 — Minimum requirements of administration systems
N\ AN
A Aoy g
IDENTIFIERS N/
Infrastructure complexity Level /L 1 2 3
Bonds — functional earth \ (_\ ) - Yes
Cabinets/frames ( f\\ \) N > Yes Yes Yes
Cables N ~ ) Yes Yes Yes
Closures L \ - Yes Yes
Pathways < > z < \/ - - Yes
Spaces ( - Yes Yes
Termination points (C]BQMJON > Yes Yes Yes
LABELS (fixeg/t‘o{hNte\Q &xqre rt of the item)
Infrastruct}l\e &mplem % \/ 1 2 3
Bonds {k \cmé\e%\@ee Ng)te 1) - - -
Cabinets/fram \ Yes Yes Yes
Cables (see/Note 2) - Yes
Closures - Yes Yes
(unlessiindicated by visible termination point labelling)
Pathways - - Yes
Spaces (at entrances) - Yes Yes
Termination points including joints (see Note 3) Yes Yes Yes

RECORDS (AND/OR DRAWINGS) that provide information about the item

together with oth

er items related

to it
Infrastructure complexity Level 1 2 3
Fixed cabling (see Note 4) Manual Manual Electronic
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NOTE 1 National or local regulation may require labels to identify their function.
NOTE 2 Labels at both ends.
NOTE 3 Indicating the treatment of cable elements at the joint.

NOTE 4 Manual records include paper-based systems. Electronic records include spreadsheets, databases,
etc.

The additional features provided by “Enhanced” administration systems in Table 14 maybe
required by local regulations regarding security of information technology service delivery.

The administration level shall be specified in the technical specification (see 5.

Table 14 — Minimum requirements of operational admin{t\i'on stem
Administration system(

\N S
IDENTIFIERS N\ v P\
Operational complexity Level 1 \ X \&) Enhanced

Cords/jumpers - / o~ \Xes Yes
LABELS (fixed to the item or are part of the item) f\\ ) /

Operational complexity Level /\ A > ( (2) ‘\/> 3 Enhanced
Cords/jumpers (see Note 1) Yes Yes
RECORDS (AND/OR DRAWINGS) that provi?e/ﬁrormW\\he item together with other items related
to it ~

| Operational complexity level \ \ \\1 2 3 Enhanced

| Cord connections (see Notes 2\a\ N N’éne\\/ Manual Electronic Automated

| Service delivery (see Notef—z\\{/\ (\ \Nene/ None None Automated

NOTE 1 Labels o er mgans to j

ends gf a cord

NOTE 2 Manual record
etc.

d s¥ystems. Electronic records include spreadsheets, databases,

NOTE 3 Automa d ata from automated mfrastructure management (AIM) systems that
detect connec on/' ) i { ion of cords and the presence of

9.2.2.4.2 Recommendations

Additional labelling should be considered in locations where separation of cabling
components during maintenance or repair could result in identification problems during their
re-instatement.

9.2.3 Identifiers — Requirements

The elements of the telecommunications infrastructure that are required, by the specified
administration level, to be subject to an identifier scheme shall each have an identifier that
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e is unique within the administration system,
e explicitly defines the element to which it refers (e.g. closure, cable, outlet etc).
The identifier scheme shall conform to the requirements of ISO/IEC TR 14763-2-1 unless the

installation specification requires an alternative scheme that also meets the above
requirements.

The identifier serves as the key to finding the record of additional information related to that
element.

9.2.4 Component labelling

9.24.1 Requirements

Label(s) shall provide a direct link to the identifier within the record
system.

e use permanent media

e Dbe printed, maching

e be located so iat Q
Labels shall be | te

Table 15 — Labelling requirements

Element Requirements for labelling Specific requirements for labels
Telecemmunications e at the exterior of all entrances either | ¢ containing space identifier.
spaces on or adjacent to the doors.

Cabinets, frames, racks e at the top of the front surface with e containing cabinets/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.

Cabinet,frame, rack row e at both ends of a row. e containing row identifier.

Patch panels and blocks e on an exterior surface e containing patch panel or block
identifier.



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

—74 - ISO/IEC 14763-2:2012+AMD1:2015 CSV
© ISO/IEC 2015

Cables 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.

TOs in accordance with e on the exterior surface of the TO e containing TO identifier.
ISO/IEC 11801 closure.

Protective earthing bonds e in accordance with local and
national regulations

e unless otherwise specified by local
and national regulations:

e on both ends of the bonding
conductor conspicuously

displayed just prior to each
cable being routed into the
termination.

Functional earthing bonds | ¢ on both ends of the bonding \ \>
conductor conspicuously displayed
S

just prior to each cable being routed ¢
into the termination.

9.2.4.2 Recommendations

9.2.4.2.1 Labelling

Table 16 contains recommendations, ents detailed in Table 15 for

labelling the infrastructure elements.

Table 16 — Labelli ons (additional)

Element Rec menda c}hifor Iab%ﬂi/g Specific recommendations for labels
Telecommunications ter|o o II entan either on containing space identifier.
spaces or ad ors.
Cabinets, frames, W fronhand’rear surfaces,

p may not be
on “two post” racks

S

Patch panels a provided that space is available;

with the identifier of the
ports/termination points;

with the identifier of any distributors to
which the cables are routed;

with the identifier for the remote ports.

Pathways at both ends with their identifiers.

Mainearthing terminals with their identifiers.
and\local common
bonding network access

Cords and jumpers two labels on each end to identify the the label closest to each connector
(Figure 11 provides an equipment, patch panels, or blocks at should identify the equipment or patch
nvﬂmpll\ r\'F nr\rrl nnrd br\fh ’\:r\ldc\ r\f thn nab!r\; pﬂhl\l tohich thnt cordic ﬂttﬂr\'—\ rl_
jumper labelling) . T
a third label at each end indicating the next label toward the far end of the
additional information regarding cord identifies the equipment, patch
function of the connection that may be panel, or block at the other end of the

useful when tracing a connection that is | cord.
routed through multiple patch panels
and would be the same on both ends of
the cord.

the third label may include server name,
business partner name, remote office
name, circuit number, or name of
equipment at each end of the channel.
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To Cabinet AD02
Router SFRTR 39
Port 4/2

— 75 -

Example: large diameter cable directly run between router SFRTR39 and
T1 CSU for circuit to New York office

Cabinet AD02

l SFRTR39

Port 4/2
LABEL A

Cabinet AG03

Port 3/1
LABEL B

I CSU Chassis 2 I NYRTRO1

To Cabinet AG03
CSU Chassis 2
Slot 3 Port 1

SFRTR39 to

NYRTRO1
DHEC536137

SFRTR39 to

DHEC536137

Cabinet AD02
SFRTR39
Port 4/2

LABEL A

Cabinet AG03

I CSU Chassis 2 l

Port 3/1
LABEL B

LOCAL EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

REMOTE EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

OPTIONAL LABEL - ADDITIONAL
INFORMATION

e.g. circuit ID, server ID, business
partner, name of equipment

REMOTE EQUIPMENT
« cabinet/rack ID
* panel/equip ID
« port or slot/port

LOCAL EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

LABEL A LABEL B LABEL C

LABEL A LABEL B

Cabinet AD04 Cabinet ADO7 sfcoresw01 sfcoresw01 Cabinet AD04
Panel B Panel A to to Panel B
Port 2 Port 24 sfzd03sw02 sfzd03sw02 Port 2

To Cabinet AD04

Example: small diameter cable from San Francisco data center coren%
s

Panel B Port 2 in MD (sfcoresw01) to switch in ZD03 (sfzd03sw02) via patch pa 24
Figure 11 — Examples of cord and ju
9.2.4.2.2 Colour coding

ay used to differentiate
erentiate between different
distributors, or to differentiate betwe value, such colour-coding

should be consistent throughout the sy

9.2.5 Records

9.2.5.1 General

abling administration system shall have its
own record(s). whenever changes are made to cabling

infrastructure.

€CO

Change control sia

9.2.5.3

Recommendations

Records for each infrastructure element should include the items listed as “recommended” in
Table 17, Table 18, Table 19 and Table 20.

9.2.5.4 Optional

Records for each infrastructure element may include, amongst others, the items listed as
“optional” in Table 17, Table 18, Table 19 and Table 20.

9.2.5.5 Other recommended documentation
The following additional documentation should be maintained

o floor plans of buildings and campus showing telecommunications spaces and pathways,
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e elevations of cabinets, racks, frames, and walls on which telecommunications hardware is

mounted,

e design drawings of building common bonding networks,

e results of link and channel measurements,

e telecommunications cabling system bid documents and change orders,

o telecommunications cabling system warranties,

e work orders.

Table 17 — Infrastructure records for spaces, cabinets, racks, fram

nd closdres

Element

Requirements

Recommendations

2\ (\Op ional

Telecommunication
spaces

space identifier;

location (for example,
room number);

type or function of
space;

key or access card
identification;

contact person;
hours of access;

date of last rg€or
update.

e linkage to floor plan

drawing indicating
location of spa
building — for
active link

> identifier of local
common bonding
network access;

e location of local
common bonding
network access;

e equipment located in
the space.

Cabinet, rack, frame, and

wall segment

<

total rack mounting
ce in rack units;

e Jused rack mounting

space in rack units;

e available rack

mounting space in
rack units;

e dimensions of space

on wall segment for
mounting of
telecommunications
hardware;

e used space on wall

segment;

e available space on

wall segment;

e manufacturer and part
number;

e location of earthing or
identifier of bonding
conductor.

¢ linkage to cabinet,
rack, frame, or wall
elevation drawing — for
example, active link to
drawing or file name of
drawing;

e equipment located in
cabinet, rack, frame,
or wall segment;

e manufacturers and
part numbers of cable
management hardware
installed on rack,
frame, cabinet, or wall
segment.
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Patch panel and block
records

e patch panel or block

identifier;

o identifier of cabinet,

rack, frame, or wall
where patch panel or
block is located;

manufacturer and part
number of patch panel
or block;

location of earthing or
identifier of bonding
conductor.

manufacturer of fixed
connectors or optical
fibre connector
adapters (if different
from patch panel
manufacturer);

size of patch panel or

or block in cabinet,
rack, frame, or wall;

of patch panel or
block;

e type of ports or

connectors;

e number of ports or

connectors;

connectors;

e ports or connectors

with failures;

e date of last record

update.

! 4 £ il 1
rocatron o patcpaneT

performance category

unterminated ports or

X

block.

¥

Table 18 — Infrastructure/re?rdﬂ e a@ter ination points

Element

Reqmremen

\&ecokbqendgilons

Optional

Cables

oA

cable identifier;

cable performan

outlets, and

and ports);

unterminated conductors or

optical fibres;

conductors or optical fibres

with failures;

date of last record update.

unlcatlons outlets,

lecommunications outlet

inets, frames,
racks or walls at each
end of the cable (not
required as
termination identifier
should identify the
location of the
terminations);

manufacturer and part
number;

identifiers of pathways
in which the cable is
installed.

cable sheath colour;

location of earthing or
identifier of bonding
conductor;

treatment of
shields/screens;

cable test data.

Termination points

(including patch panel

termination point, port,

telecommunications outlet,

or equipment outlet

name of patch cord or
jumper connected to
termination point;

port colour or icon.

pUI‘lb,
telecommunications
outlets, equipment
outlets, or termination
points on blocks)

identifier;
patch panel or block;

type of ports/connectors;

performance category;
identifier of cable

terminated on termination

point;

strand, pair, or port of
cable terminated on
termination point;

name and port of
device connected to
termination point;

manufacturer and part
number.
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e identifier of termination

point at the other end of the
cable terminated on the
port;

status — for example:

bad (failure);

e no cable (no cable

connector);

jumper);

I.t!llllilldl.eu O port of
e open (no patch cord or

e connected (patch cord or
jumper connected to
termination point);

e date of last record update.

Table 19 — Infrastructure recorw

Element

Requirements

Recommendatl

Optional

Cords and jumpers

cord, or jumper ide

anufacturer and
part number;

length;
cable sheath colour

Active devices

A

N\ :

manufacturer and model number;
type or function of device;

number of slots;

type of module or card in each slot;

number and type of ports in each
module or card;

name of owner, user, department, or
company;

serial number;
date of last record update.

connector types for
each port;

contact information
for device owner,
user, department, or
company;

power requirements;
assigned power
receptacles;

serial numbers (as
appropriate);

IP address and
hostname (if
applicable);

location of earthing
or identifier of
bonding conductor.

Earthing bonds

identifier of earthing bond;

identifier of components connected at
ends of bonding conductor;

manufacturer and
part number of
bonding conductor;

length:

H | P+ £l UH | 4 o 'y
LAA~IR AR RAI v UUIIUIIIE’ CUTTUUCIUT O UIfat
tap bonding conductor;

size of bonding conductor;

type and location of each termination
and tap;

date of last record update.

cable sheath colour.
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Table 20 - Infrastructure records for pathways and premises

Element

Requirements

Recommendations

Optional

Pathways

identifier of the pathway;

identifier of the spaces at either end
of the pathway;

location and routing of pathwayv:
=) T ¥

manufacturer and part
number;

location of earthing or
identifier of bonding

linkage to floor plan drawing
indicating location of pathway
building — for example, active link to
drawing or file name of drawing;

type of pathway including type of
material (metal, plastic, etc.);

dimensions of pathway;
branching points;

cables installed in pathway;
date of last record update.

conductor.

Buildings

identifier of building used i
administration system;

address;

list of all

spaces;

Site or campus

x :

N\

campus or site plan
iding locations of
routing of pathways
ildings — for example,
ink to drawing or file name of

information for local

contact
ministrator of infrastructure;

list of buildings at the site or

campus;

location of main cross-connect, if
applicable;

access hours.

XA
9.2.6 Cable ad istration system
9.2.6.1 General

TheYminimum requirements for the management of records are defined in Tables 13 and 14.

A computer-based administration system may use a database of records to maintain up-to-

date information rplqting to the rnhling It enables the user to kpnp 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 may be linked to each other
using their identifiers and may make reference to further premises records on power, heating,
air conditioning systems, lighting, etc.

Figure 12 gives an overview of database records and examples of possible linkages.
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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 13.

DR

[ SPACES |
[ CABINETS/RACKS/FRAMES |
[ PATCH PANELS AND BLOCKS |
I |
I |

CABLES
TERMINATION POINTS

m
>
b3
_|
z
z
@®
o]
o
z
]
%)
OlLdO

POWER | !

LIGHTING |
HVAC b

SECURITY !

COMPONENT LABELS
(see 9.2.4)

}

P WORK ORDERS
| éST\ESJ{'TS _/ INITIATED o
\ RECORDS 1
(see 9.2.5) S
DR INBQ WORK ORDERS D
COMPLETED
REPORTS
(see 9.2.7)

Figure 13 — 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.

9.2.6.3 Recommendations
The records of the administration system should meet the recommendations of

e Table 21 based upon the installation complexity Level determined from Table 11,

e Table 22 based upon the operational complexity Level of Table 12.
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Table 21 — Recommendations of installation administration systems

Administration system

RECORDS (AND/OR DRAWINGS) that provide information about the item
together with other items related to it

MTFastracture complexity tevel 1 4 3

Fixed cabling (see Note) Manual Electronic Electronic

NOTE Manual records include paper-based systems. Electronic records include
spreadsheets, databases, etc.

Table 22 - Recommendations of operational administratio syste S

Admmlstratm{/\ m
RECORDS (AND/OR DRAWINGS) that provide informati abou \;\
together with other items related to it

Operational complexity level

ted

\gutomated

Cord connections (see Note)

Service delivery (see Note)

NOTE

records include

Manual records include p4 S
he data from AIM

spreadsheets, databases etc

It is recomfpen t" the Jprinciples of administration outlined in this standard be
impleme i ompdter based administration system. The complexity of the
adminis e related to the size of the telecommunications infrastructure. For

ised commercial database or spreadsheet programme may be
adequate. Fer large organisation, the cabling administration system may require a
sophisticated) ‘database, an efficient data retrieval program and additional features. For
example,\.the computer administration package may input drawings directly from CAD
programs or may output reports to external packages or e-mail work orders and automatically
update records on completion of work and may also serve as a cabling design tool.

When administration is performed using spreadsheets or paper-based systems, records
should be designed and organised to facilitate information retrieval based on primary indexing

fdentitiers. This provides Tunctionallty simifar to software {Inkages. INndexes refating record
locations to primary identifiers may also be beneficial.

Drawings should be available showing all identified elements of infrastructure. Refer to 9.1 for
further information.

Optional or user-defined record types should also define a primary indexing identifier.
Linkages to additional records in which the identifier appears are also desirable.
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9.2.7 Reports
9.2.71 Requirements

Reports are the means by which information about a telecommunications infrastructure is
communicated.

A draiaicteatbion—aia oo Lioin el —pLraoca eabla anaaa-ant afbwiara—achall
T

FANXUTTITIrmmoutractTrusa \J’\JLUIIIJ M\Jlllg oyuvlul Hu'HU\J\I Uiy mulluu\;lllulll S\JILVVUI\J A RL% 0l mal\c
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

Paper-based or spreadsheet-based administration systems may requige additional" record-

representation of the infrastructure would allow the operator\ t« 3Sity ate all
telecommunications outlets in a given work area, even if e
originating from multiple telecommunications spaces.

Reports are generated from information in the data base.

tables, diagram, forms, etc. Reports may be used for srmimation,/trouble shooting
and may help for planning purposes.

10 Testing

10.1 General

10.1.1 Links and permanent links

e asingle Ieng@'
e a separately fire

specific configurationundér test.

Althougheach end of a link features a test interface, definitions of link performance include
the connection at these points.

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 15.
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Permanent link |

EQP DD\ﬁH}\J?E ¥ ﬂqlrﬂﬂ EQP
? ? Eixed cabling ?

[ Equipment
cord

EqUipment |
cord

Patch cord

Permanent link

cor il jiT——

EquipmentT
cord

Patch cord

TEST
I eop

= iy

EquipmentT Equipment
cord cord
TEST My TEST
EQP
Test cord Test cord
igure 15 — Reference planes for link and channels (point-to-point)

10.1.2 Channels

A channel contains one or more permanent links interconnected by jumpers and cords (see
Figure 3 of ISO/IEC 11801:2002). 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 (length,
transmission performance, etc.) 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.
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However, channel tests for balanced cabling may be used to determine performance where
required by the installation specification, see 6.2.1.3.

Tests may also be applied to channels for application trouble-shooting.

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

e
andinctalad in tha oc b
T 19

r-v-w- | i canfioeation
ooSTTUarra rmrotarc oo asST ottt ooTTTg uTatroTTs

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 equip ord-~connector
into the test equipment. The reference planes for channels are
Figure 16.

Channel
EQP EQP
[IE}-UEI}U{I] G
i
EquipmentT

cord

ent
cord

Patch cord

interface adaptq hall be replaced with products known to meet the required performance.

For optical)fibre cabling, temporary index matching materials (gels and/or fluids) in mated
connectors under test shall not be used.

10:4.4 Calibration

The test operator shall have evidence, in the form of a valid calibration certificate or

nqni\lalnni‘ io cnppnrf the use of thae tast nqnipmanf at the timae the tasts arg carrieaed out
5 -

The test operator shall ensure that the test system has been normalised in accordance with
the appropriate testing standard or test equipment manufacturers instructions prior to the test
being undertaken. This requirement may be part of the specified test procedure.
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10.1.5 Equipment protection

Transmission and terminal equipment shall be removed from the interfaces to the cabling
under test.

10.1.6 Measurement conditions

Measurements shall either
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 manufacturers
specifications to reflect the intended operating environment, or

c) be clearly documented as being carried out in unrepresentative cond

The ambient temperature shall be recorded in the test result docume

10.2 Test procedures for balanced cabling
10.2.1 General
Where testing is required by the installation specifica a g c the quality plan then

e for links and channels of Classes D

rdance with IEC 61935-1,

ter groups of Table 1 should not be

applied;
e for links and chann

— it is only necessa individual—parameters within the internal transmission
group, g}
— test procedurgs ipment other than those in accordance with IEC 61935-1 may

be used.

(NVP) of the cable shall be determined and input, as
ant before testing is carried out.

10.2.3 Treatment oflmarginal test results

The treatment of marginal results shall be as detailed in the quality plan (see 6.3.1.2).

10274 Treatment of unacceptable test results

Where results are obtained that do not meet the requirements of the installation specification,
the following steps may be considered

e re-verification of the normalisation 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, the appropriate 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.
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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 standardised 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.

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) details of the cabling interface adaptors (type, referencen anufacturer),
c) details of the cabling under test,

d) the date of the test (the time of the test may also/

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 ocx%nta i0 gach parameter shall include

a) details of the parame

b) details of the test systemy
c) the measuredresu

d) the required@

bre cabling
10.3.1

links and channels within the referenced cabling design
standards.co . ents for some or all of the parameters in Table 3 against which

installed cabting

Where testing of optical fibre cabling links and channels is required by the installation
specification and detailed in the quality plan, it shall be carried out in accordance with
ISOUEC 14763-3.

Rermanent link testing in accordance with ISO/IEC 14763-3 does not reflect the reference
planes of Figure 14. 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 16. 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 in Annex F of ISO/IEC 11801:2002. ISO/IEC 14763-3
contains information on the appropriate modifications to the test limits which reflect this
difference.
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10.3.2 Treatment of unacceptable test results

Where results are obtained that do not meet the requirements of the installation specification
then the following steps may be applied

e re-verification of the normalisation 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, the appropriate corrective actions and ret
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 dn the
quality plan.

10.3.3 Test result documentation
The documentation for each parameter shall include

a) details of the parameter
1) details of the test system,
2) test equipment,

3) type and manufacturer,

4) serial number and calibration stat

5) level and software version,

b) details of the cabling interface adapto ence numbers and manufacturer),
c) the stated uncertainty of measurement accuracy),

d) details of the cabling ¢nd

e) reference measurefnentr

f) the date of the test ay also be recorded),
g) relevant env@

h) the test operatg

11.1 General

This clause defines levels of inspection that may be referenced from the installation
specification of Clause 5. The inspection may be implemented by the installer (and would be
indicated in the quality planning of Clause 6) or by a third-party operating independently and
subject to a separate contract; or, according to 6.2, shall be applied in accordance with local
negulations.

Inspection combines visual and physical inspection with some type of testing. Where the
testing is that included within the quality plan and implemented by the installer, the sampling
requirements of 6.2 apply.

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.
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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

e the documentation supplied meets the requirements of the installation specification,
o the documentation correctly reflects the as-built installation,

e the as-built installation is in accordance with the physical requirements (e.g. locationof
outlets, labelling, fittings, etc.) of the installation specification,

e the labelling of the installation is in accordance with the installatjo

11.3 Inspection Level 2

Level 2 inspection provides confirmation that the instalati

on this basis.

Level 2 combines the visual/physica
testing processes to confirm that

e installation practices are in accord
e the cabling componenfs of the \[nstallatign
specification,

e where the installatip
performance meets ismissionnrequirements of those applications. For balanced and

coaxial cablj t “qualification” testing in IEC 61935-1 and
IEC 61935-3.

11.4 Inspection

accordance with the installation

Level 3 inspegetion Rro\ide e highest level of confidence that the transmission requirements
of the selected i standard are met. Inspection at this level may allow the
productio

Level 3 comb processes of Level 1 with additional inspection and testing processes to
confirm that
e installation practices are in accordance with Clause 8,

e _the- cabling components of the installation are in accordance with the installation
specification,

¢ for balanced cabling, internal transmission and alien (exogenous) parameters of Table 1
are in accordance with the requirements of the installation specification for the relevant

fransmission Classes (channel or 1Ink) of the cabling design standard — this 1S referred 1o
as “certification” testing in IEC 61935-1,

e for optical fibre cabling, internal transmission parameters of Table 3 are in accordance
with the requirements of the installation specification for the relevant transmission classes
(channel or link) of the cabling design standard.
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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 standardised document format such as .pdf, .odf or .xml.

12 Operation

12.1 Standard operating procedure
12.1.1 Requirements

The records relating to the infrastructure shall be retained
electronic record (using either a specifically design operation
general purpose word processing or spreadsheet applicati

physical or
application or a

location.

12.1.2 Recommendations

consistent with their intended route within the facilities provided
| management,

e subject torany restriction specified within the referenced design standards.

When installing cords and jumpers appropriate techniques shall be applied to

e eliminate cable stress caused by tightly cinched cable bundles,

o (_ensure that minimum bend radii are as specified by the cable manufacturer, supplier or in
accordance with the relevant product standard,

e ensure that the tensile load applied to the cord and jumpers are as specified by the cable

£ " 1 . ! el 1 4 ! PR ! !
mrarfidaraciurcr, SUpPpPIICT U 1T avLuruarnoce Wit U1 Teicvalit prouuct stariudry,

e 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
minimise the effects of twisting (e.g. figure-of-8).
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12.3 Optical fibre adaptors

Unmated optical fibre adaptors within closures shall be fixed or fitted with suitable protective
caps to prevent the ingress of foreign material.

13 Maintenance

13.1 Approaches to maintenance
13.1.1 General

There are several maintenance approaches including

e preventative maintenance: scheduled maintenance on the basis
count (e.g. flexing, disconnection/reconnection),

setting trigger thresholds. When a threshold is exceeded,
execution begins. The effectiveness of a condition-bagged

e “run-to-failure” maintenance: essentially is a mai
maintenance) and may be justifiable on the basi

The comparative costs of the differen approa es i in scale but they present
their costs at different times during the€ maintehance

amortized across a period in time. By compariso runsto-failure” maintenance approaches
defers the cost until repair j i iti y redundancy is an upfront cost.

13.1.2 Requirements$

The selection of s, maintenance approach shall be performed following a
risk analysis taki : 9

NOTE Clause F.13 pfo¥ide etails foh industrial premises which may be useful in other type of premises.
A maintenange~gox be agreed upon that specifies the operations that shall be
performed (i. dtines, tests and checks to be applied). Consideration shall be

e check of suppl tages and/or earth control,

e the periodic maintenance of connection points in harsh environments,

e the-periodic maintenance of equipotential bonds and connections to surge protection
devices.

13.2 Maintenance procedures

13.2.1 Requirements

Maintenance operations shall be performed according to the contract.

Consideration shall be given to cleanliness, temperature and humidity of spaces together with
periodic inspection or remote surveillance of hidden areas (e.g. under raised floors).

Records shall be updated with any actions resulting from the maintenance process.
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Unused cords shall be removed and, where appropriate, stored for future use, unless removal
represents a risk to the operation of adjacent cabling.

13.2.2 Recommendations

All maintenance and repair operations performed near active equipment should consider the
risk of electro-static 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_removedcunless

removal represents a risk to the operation of adjacent cabling.

NOTE Local regulations may require removal of such cables.

Structures supporting pathway systems should be checked p radation

and damage can be detected and corrected if required.

14 Repair

e the process to be used to identify

e the safety procedures to be applied

the process of elimination to deter
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Annex A
(normative)

Optical fibre polarity maintenance:
connecting hardware for multiple optical fibres

A.1 General

Optical fibre cables typically contain optical fibres with coloured buffers or coatings for
identification purposes. A colour scheme for cables containing up to twetvée~qptical fibres is
described in IEC 60794-2 and shown in Table A.1. Other conventions the' colour-
based identification of optical fibres. The requirements and recom ions is Annex
are applicable independently of the actual colour scheme adopted.

Optical fibre Colour \
number

01 (Blue~
eI

XD e
NS \/élate/Grey
Ob\ S Aqua/Cyan

Q 10, Black

\/\\{/ Brown
\/12 Rose

Where cables.donot ¢ontain coloured optical fibres then the requirements of this Annex shall
be applied via the optical identification system present in the cable being used.

A.2</~Duplex connecting hardware interfaces

A.2.1 Duplex plugs, adapters and cords

wmlayv—capnact ] nlﬁf\l‘ln :n ! Lo g LOHE A2 \ANhaon

A—uptex—connrecterplogeanda—duplex—adapterare—show FgureA-tandHgure A2 When
looking at the duplex connector plug head-on (into the optical fibres) with the raised keys on
top, the left position is A and the right position is B, as shown in Figure A.1. The raised keys
on the plug, and the keyways in the adapter, allow the plug to be inserted into the adapter in
only one orientation, so that plug A inserts into adapter position A and plug B into adapter
position B.
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A
:LTt B
Key
NOTE Shading is for clarity of the illustration only. NOTE Shading is for the clarity of the illustration only.
Figure A.1 — Duplex connecting Figure A.2 — Duplex connecting adapter

hardware plug

marked on the plug and on the adapter for identification

A-to-B patch cords shall be built as shown in Figure |A

the same crossoy ) cord is shown in three different orientations. In all three views,
each of the two o a is attaehed to plug position A on one end and position B on the
other end. Ngf Siti he keyways on the connectors.
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Key up Key up

Key up Key down

A.2.2 Polarity of i

that each optic

Permanent cablﬁ}g p igstalled>with a crossover in each optical fibre pair such
adapter position B op

signals).
order of the

positioningyissused en 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——Symmetricat positiomimg 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
installed in the opposite orientation, such that adapter position B corresponds to odd
numbered panel positions (B-A, B-A order).
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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.

Rear of Rearof
panel A panel B
Front of Front of
panel A panel B
Cords at Cords at
panel A panel B
Figure A.5 — Optical fibre
in patch panel for
A.24

one end of the ¢
reversed ordeyi



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

—-96 - ISO/IEC 14763-2:2012+AMD1:2015 CSV
© ISO/IEC 2015

Front of

panel A panel B

Cords at
panel A

Cords at
panel B

A.3 Array connecting hardwarg’i

A.3.1 General

Array connecting hardware enables helIa' f pre-terminated cables containing
3 i bres within)the ¢ables may be presented at panels in a
e transition assg : \ tiomof duplex optical fibre channels,

e array interfa
connecting hardw t that require parallel optics.

connectors, the pi d connector |s typically Iocated where the risk of damage is least (e. g
inside panels, i
frequently removed and handled is unpinned.

This\convention leads to the following recommendations

e. patch cords (from transceiver to panel) should be unpinned on both ends,

e transition assemblies (mounted behind the panel) should be pinned,

e cables from panel to panel should be unpinned on both ends.

NOTE Flat-polished array connectors do not optically mate with angle-polished array connectors.
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A.3.2 Array connecting hardware components
A.3.21 General

A.3.2.2 describes an approach for the termination of cables and patch cords. A.3.2.2
describes an approach for the configuration of array connection adaptors. 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.

Alternative approaches to those described in A.3.2.2 to A.3.2.4 may be applied but will reguire
implementations other than those of A.3.3 in order to maintain the gorrect optical fibre
polarity. In addition, a greater number of component configurations rjay be “xgquired e.g.
different designs of transition assembly or patch cord at each end.

A.3.2.2 Cables and array connector patch cords

igned to each

a) within the array connector, the optical fibres are fixed within the array connector in
consecutive number (1, 2, 3, 4...12) from left to lrigHt ds yiewed TegKing at the end-face of
the connector with the connector key up,

b) on the other end of the cable, the opticé & e Afi hin the array connector in
reverse consecutive number (12, 1 ight as viewed looking at the
end-face of the connector with the

Optical fibre
1
2
Key up 3
Position 12 4
5
6
7
Position 1 8
9
10
11
12

A.3.23 Array adapters

Array adapters shall 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.



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

-98 - ISO/IEC 14763-2:2012+AMD1:2015 CSV

© ISO/IEC 2015

Optical fibre Optical fibre
1 1
2 2
3 Key up Key up 3
4 Position 12 Position 1 4
5 5
6 6
7 7
8 Position 1 Position 12 8
10 10
11 11
12 12

Figure A.8 — Array adapter with aligned keyways

A.3.2.4 Transition assemblies for duplex cabling

4...12) from right to left as viewed looking at the e
connector key down,

(1, 2..3, 4..5, 6...11, 12) from left to right ieweg
keys up.
Keys up Keys up
1
2

7 Position 12

Key down

—_ Position 1
Al

!21 3!

Optical fibre
1

2
3
4
5
6
7
8
9
10
1
12

NOTE For ease of illustration, this transition assembly is shown with duplex adapters,
necessarily part of the assembly.

Figure A.9 — Transition assembly

although they are not
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A.3.3 Array connectivity methods
A.3.3.1 Duplex channels

Implementation of the array connectivity method for duplex signals is shown Figure A.10.

When connecting multiple duplex optical transceiver ports, the backbone (composed of one 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 theif
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-degree rotation of
one of the transition assemblies is not feasible, a port mapping labelli scheme shall be
ports. ‘'on the

transition assembly to their respective duplex transceiver ports.

Lightin =A = |
g5 s

A=

Duplex patch cord =

Key down

Position 12

Position 1

Cable shown with a
twist to
rotate the presentation

Qne mstalled “key up” of the keys

Other installed “key down”
< ElA
Light ou ut—s

Key up

| Position 1
:

Position 12

Position 1

Figure A.10 — Connectivity method for duplex signals

A.3.3.2 Parallel optics channels

Implementation of the connectivity method for parallel signals is shown in Figure A.11. 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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Light out
Key up Key up

Key up
\ Position 1 Position 12 Position 1
A
p— A

I
Array patch cord Pesition Position
o4 Posittor+2

Bt 40
TOSHIoN==

Array cable

Key up Key up
Position 1 Array patch cord Position 12
Position 12 Position 1



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

ISO/IEC 14763-2:2012+AMD1:2015 CSV - 101 -
© ISO/IEC 2015

Annex B
(normative)

Common infrastructures within multi-tenant premises

B.1 General

This Annex supplements or modifies the corresponding clauses in the main body of the, text
as they apply to the planning and installation of information technology cabling in common
spaces within multi-tenant premises (e.g. multi-tenant residential buildings;multi-tenant office
buildings, multi-enterprise campus).

When a particular subclause of the main body of the text is not mefiti i Anhex, that
subclause applies as far as is reasonable. When this Annex statg i ication” or
“replacement”, the relevant text in the main body of the text is t0 be d accongingly

For ease of reference

e Clause B.7 addresses amendments of, or itions requirements and
recommendations of Clause 7.

ared at an early stage of the
the design and planning of
eating and HVAC distribution

The design and planning of such infr.
building design or refurbishment and x
electrical power, earthing and bonding

systems.
Telecommunications pat 3 Iti-tenant premises are challenged by the
character of their use.pONC have beén built and as soon as the first group of

iCations needs may immediately impose
ars, as tenants move in and out of the premises,

tenants move in,
modifications. F

Multi-tenant com i nd_residential premises have life cycles that mirror that of
single-tenant/pre 3 premises are over a 100 years old. Over time, these older

Figure B.1 illustrates a representative model for the various functional elements that comprise
multi-tenant pathways and spaces for a building. This is not intended to be an all-inclusive
representation. It depicts the relationship between the elements and how they are configured
to create.a total system.

Elements of common spaces within multi-tenant premises include, but are not limited to

e entrance rooms,

e access provider spaces,
e service provider spaces,

e common equipment rooms (CERs) — similar in nature to a space housing a BD, but serving
more than one tenant),

e common telecommunications rooms (CTRs) — similar in nature to a space housing a FD,
but serving more than one tenant).

Table B.1 provides a summary of the telecommunications spaces.
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Figure B.1 — Example of commonpa

Table B.1 — Summary of common spaces us

= tenan

paces

a multi-tenant building

tosservice a multi-tenant building

Recomniended

Space name dimensions

a Mnc' s/lequipment

Primary/secondary

) responsible organisation
rTMmu aN
Entrance room x 3 m Engaie, pr fection, transition for Building owner or agent
access provjder cables
Access provider 18 m Loeatiorp of access provider transmission External service provider/

space AN

and:

port equipment

Building owner or agent

External service
provider space

\Il__g/ation of external service provider

ransmission and support equipment

External service provider/
Building owner or agent

N
AR
VT

CER 3mx4m .

Cable infrastructure pathway
Infrastructure demarcation points
Paging

Fire/smoke detection and alarm
Security

Access

Surveillance systems

Building automation and control,
including energy monitoring, lighting
control and environmental control

Building owner or agent

Area of rescues assistance
equipment
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B.7 Installation planning
B.7.6 Pathways and pathway systems
B.7.6.1 Common pathways and spaces bypass (diverse cable routing)

Common pathways and spaces bypass occurs when the tenant's requirements exceed the

common use pathways or spaces of the premises. A tenant who wants to keep their cabling
physically separate from the common pathways and spaces used by other tenants in the
premises would be a typical example of such a bypass. Unfortunately, such a bypass results
in a capacity reduction in the common pathways and spaces of the premises. Note  that
common pathways and spaces bypass may be implemented using the specifications within
the main body of this standard.

B.7.6.2 Requirements

B.7.6.2.1 Access and security

Access to pathways within the premises boundary that conta
limited to personnel authorised by the building owner/agend

Methods of restricting access to pathways include t e
special tools) or electronic access control on

e doors to rooms containing pathway
e maintenance holes and hand holes,
e lids attached to pathways,
e Dbarriers,

e trunking systems with agcess|covers\tha be opened or removed with a tool.

Techniques may be e veq that make ‘evidence of attempted intrusion visible (e.g. location
of pathways).

Methods of preventi

e conduit or

e pathways

Techniques may be eMployed that make evidence of intrusion visible (e.g. seals).

B.7.6.2.2 External network entrance pathways

External network entrance pathways may be inside the building (between the BEF and the
relevant distributor of the referenced design standards) or outside the building (between the
building boundary and the BEF as shown in Figure B.2). External network entrance pathways

shall be specified to support the initial and forecast telecommunications needs including the
tatal hllilding area served and the r‘nnnnr"ri\/ity rnquirpmnntc of the tenants (fnr haoth cabled

and wireless infrastructures).

The forecasted telecommunications needs shall be agreed upon between the building owner
and the designer.

To protect cables from environmental damage and isolate cables from pedestrian traffic, they
shall be placed inside a conduit or in a cable tray, or be otherwise secured from physical
damage.
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54— Campus boundary/"property” line

Building

CUSTOMER PREMISES

Maintenance hole or cabinet ——p

Cable(s) from service/access provider

Figure B.2 — Example of a camp

B.7.6.2.3 Common pathways within the
Adequate pathways shall be provided b

e access provider spaces and the C

e access provider spaces o service p oviacs,
e R($

B.7.6.3.1

into account any-needs for multiple access providers and external service providers together
with the impact
associated with cable infrastructures shared by multiple tenants.

B.76:3.2 External network entrance pathways

Accommodation should be made for multiple entrance pathways and associated facilities to
support multiple external service providers.

B.7.6.3.3 Common pathways within the premises

The quantity and dimensions of CTR penetrations should take into consideration the following
requirements

e cable infrastructures shared by multiple tenants,

e intra-building connectivity requirements,

e inter-building connectivity requirements,
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e access providers and external service providers' bypass needs.
In the event that cable infrastructures shared by multiple tenants do not meet specific tenant

needs, sufficient pathway capacity should be reserved to accommodate bypass of shared
infrastructures.

Where pathways pass through spaces accessible by the public or by other tenants of the

building, cabling should be installed in enclosed trunking, conduit, or other secure pathway
systems.

Any maintenance holes, hand holes and closures within the pathways in unsecured areas
should be equipped with locks.

Pathways less than 3 m above the finished floor should be instal e pathway
systems (such as those listed in B.7.6.2.1) or apply alternative means accidental
and/or intentional damage to the installed cabling.

B.7.8 Spaces

B.7.8.1 Requirements

B.7.8.1.1 Entrance room

Consideration shall be given to ers’ telecommunications

connectivity needs. If access to bo

Access to the entrance room shall b ¢ primary or secondary responsible
organization (see Table B,
B.7.8.1.2 Access|provid

Access to the agegess pry
by the primary orsgcs

include lockable cabq

induction sealing devVices.

B.7.8:1.3 CERs

Figure B.3 shows the typical content of a CER.
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B.7.8.1.4 CTRs

Figure'B.4 and Figure B.5 show typical contents of a CTR.

The design of the CTR shall be based upon the present and future requirements of the space
to be served.

Access to the CTR shall be controlled by the primary or secondary responsible organization.

Tenants' customer premises equipment shall not be located in a CTR.
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NOTE Some of the icons in the figure do not conform to IEC 60617.

Figure B.5 — Example 2: Common telecommunications room
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B.7.8.2 Recommendations
B.7.8.2.1 Access provider and external service provider spaces

Access provider spaces and external service provider spaces should be in close proximity to a
CER. The access provider and external service provider spaces should be selected so that
the area may be expanded.

Wireless access provider spaces should be located as close as practical to the wireless
transmission/reception devices to which they are connected.

Where access providers and external service providers share space, individual spaces should
be segregated by means of partitions. Partitions may be comprised
architectural assemblies.

B.7.8.2.2 CERs

A CER should contain only those facilities that serve multiple € 3 y. It may be
appropriate to employ more than one CER in a building.

CER, and preference should be given to effigi dvailable wall space. Buildings
W|th gross area greater than 50 000 the CER area upward in increments of
1 m? for every mcrease of 10 000 m

B.7.8.2.3 CTRs
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Annex C
(normative)

Cabling in accordance with ISO/IEC 11801

C.1 General

This Annex supplements or modifies the corresponding clauses in the main body of the, text
as they apply to the planning and installation of information technology cabling in coffice
premises in accordance with ISO/IEC 11801.

subclause applies as far as is reasonable. When this Annex states
“replacement”, the relevant text in the main body of the text is to

For ease of reference

e C(Clause C.5 addresses amendments of,
recommendations of Clause 5,

requirements and

e Clause C.7 addresses amendments of,

recommendations of Clause 7,

requirements and
e Clause C.8 addresses amendmeqts iti the requirements and
e Clause C.9 addresses amendment ditions to, the requirements and

e Clause C.11
recommendations

For the purpos
containing distributo

telecommunications
ISO/IEC 11801 by i

additions to, the requirements and

gfm “equipment room” is applied to the space(s)
with ISO/IEC 11801 together with the associated
modifies the definition of “equipment room” in
unications rooms”.

The design and pl
building desigh o
electrica c

systems.

¥ infrastructures should be undertaken at an early stage of the
nt and should be integrated with the design and planning of
and bonding systems, water, gas, heating and HVAC distribution

C.5 Specification of installations

C.5:2. Installation specification

c.5.2.2 Recommendations

Consideration should be given to providing multiple BDs, FDs and cabling pathways between
distributors and TOs to provide redundancy. Figure C.1 shows one of many possible
examples of the connection of functional elements within the structured framework to provide
such protection against failure in one or more parts of the cabling infrastructure.
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2nd floor

1st floor

BDD €D2
Building Building
entrance entrance
cable 1 cable 2

Figure C.1 — Connection of functionaielements/providing redundancy

Additionally, redundancy may be prow
with cables following different routes.

ultiple/ cables between distributors,

C.7.6.2.1.3).

C.5.3 Techni

C.5.3.4 Performa
C.5.3.4.2
Considerati ivento maximum application distance restrictions for balanced and

\ planning pathways and location of distributors.

C.7 Installation planning

C.7.6+«.\'Pathways and pathway systems
C.7.6.1 Requirements

C.7.6.1.2 Pathway systems

C.7.6.1.21 Pathway system co-ordination

If the pathway systems are to be supported from the ceiling, the weight of fully loaded
pathway systems shall be evaluated and co-ordinated with the structural engineer (the ceiling
shall have a minimum hanging capacity of 1,2 kPa).

If the pathway systems are to be supported by access floor systems (e.g. within equipment
rooms), the weight of fully loaded pathway systems shall be evaluated and co-ordinated with
the access floor system designer.
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C.7.6.2 Recommendations
C.7.6.2.1 Pathways
C.7.6.2.1.1 Pathway co-ordination

Co-ordination of cabling pathway and space design in conjunction with architects and other
aal

BeHB rata-orit:
CTgmic TS o oraoar,

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

e lighting should be placed above aisles and not above cabinets, frames, racks-and

overhead pathways,

e pathways should not be located where they interfere with bion  of fire

suppression systems such as water distribution from sprinkler he '

C.7.6.2.1.2 Security

C.7.6.2.1.3 Building

A minimum of two entr

e located und ¢
vulnerability dué t6

C.7.6.2.
C.7.6.2.2.1 athway system co-ordination

If pathway ‘systems are to be suspended from the ceiling, the ceiling should have a hanging
capacity 0f’2,4 kPa (min).

C.7.6.2.2.2 Pathway system capacity planning

During initial planning, pathway systems should be considered full when the cross-sectional
area of the cables is 40 % of the cross-sectional area of the pathway system so as to leave

adequate space for future cabling.

During operation, open pathway systems (cable tray, wire mesh cable tray, cable ladder, etc.)
should be considered full when the cross-sectional area of cables is 50 % of the cross
sectional area of the pathway system.
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C.7.6.2.2.3 Pathway systems associated with building entrance pathways

The number of pathway systems required within each of the building entrance pathways
depends on the number of external service providers and the number and type of cables that
the external service providers will install.

The entrance pathway systems should have adequate capacity to handle growth and

additional external service providers.

C.7.6.2.2.4 Pathway systems under access floors

There should be adequate space between the top of open cable management systems (e.g.
cable tray, wire mesh cable tray, etc.) and the access floor tiles to allow _the cables to
enter/exit the pathway systems without risk of damage and in accordansg
minimum bend radius (installation, operating-static and operating-dynz

Cable management
operational flexibi

uspended from the ceiling where increased

Requirements
C.7.74:1 General

Where risk of water ingress exists, a means of evacuating water from the space shall be
provided (e.g. a floor drain).

L C. 77142 Equipmentrooms

Equipment rooms shall be provided with doors that

e are 1 m (min) wide and 2,13 m (min) high,
e do not have a doorsill,
e are fitted with a lock,
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e have either no centre post or a removable centre post to facilitate access for large
equipment.

Equipment rooms shall provide 2,6 m (min) unobstructed height between the finished floor
and any overhead objects such as sprinklers, lighting fixtures, or cameras.

NOTE Cooling requirements or the use of overhead pathway systems or cabinets, frame and racks taller than

2,13 m may necessitate increased unobstructed height requirements.

Floor loading capacity in the equipment room shall be sufficient to bear both the distributed
and concentrated load of the installed equipment with associated cabling and media.

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

Floors, walls and ceiling shall be selected and treated (e.g. sealed,
minimise the generation of dust.

C.7.7.1.3 Access floors

The area of the access floor tile opening shall be twice thg
to be installed when the cabinets or frames are at f capa >
grommets or brushes, the size of the opening may 8 inCreased to accommodate the
support mechanisms for the grommets and brushes.

C.7.7.2 Recommendations
C.7.7.21 Equipment rooms

The space allocated to equi
minimum.

Equipment rooms
security.

The minimum

C.7.7.2.

e be no.arger than required and should use gaskets, brushes, or other method to minimize
loss\of under-floor pressure,

e (‘have edging or grommets along all cut edges that does not interfere with placement of
frames and cabinets,

e the edging or grommets should not be placed where cabinets, frames or racks are

mntended tao he in contact with the surface of the access floor

Access floor tile openings for cabinets should be placed under the cabinets, where cabinets
are intended to be placed or at other location where the opening will not create a tripping
hazard.

Access floor tile openings for frames should be placed either under the vertical cable
managers between the frames or under the frame (at the opening between the bottom
angles). Generally, placing the opening under the vertical cable managers is preferable as it
allows equipment to be located at the bottom of the frame.
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C.7.8 Functional elements
C.7.8.1 Requirements
Cc.7.8.1.1 Cabinets, frames and racks containing distributors only

Distributors should be located in cabinets, frames or racks.

C.7.8.1.2 Cabinets, frames and racks containing, or intended to contain, active
equipment

Cables, cord and cable management fittings shall allow the required airflow into and out of
equipment as specified by the equipment manufacturer/supplier.

C.7.8.2 Recommendations

C.7.8.2.1 Cabinets, frames and racks containing distributors ok

full capacity.

C.7.8.2.2

C.7.9 Cabling pathway power segregation

In equipment rooms containing aisles, separate aisles should be used for information
technelogy and mains power cabling.

Where it is not possible to allocate separate aisles to information technology cabling and
mains power both horizontal and vertical segregation should be provided by

e using different rows of tiles in the aisles for power and information technology cabling,
with the power and information technology cables as far apart from each other as is
practicable,

e installing the information technology 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.
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C.11 Inspection

C.11.1 Requirements

The Level 2 Inspection defined in Clause 11 is a minimum requirement.

@%
&
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Annex D
(normative)

Cabling in accordance with ISO/IEC 15018

D.1 General

This Annex supplements or modifies the corresponding clauses in the main body of the, text
as they apply to the planning and installation of information technology cabling in homes' in
accordance with ISO/IEC 15018.

subclause applies as far as is reasonable. When this Annex states
“replacement”, the relevant text in the main body of the text is to

For ease of reference

e Clause D.7 addresses amendments of, réquirements and

recommendations of Clause 7,

e Clause D.11 addresses amendments of
recommendations of Clause 11.

the requirements and

D.7 Installation planning

D.7.5 External service provisio

All external networks shall &

D.7.6 Pathwa@n
D.7.6.1 Requirepients

D.7.6.1.1

mon home entrance (see D.7.7.1.1).

The infrastr

fabrie; their orientation shall be in accordance with national or local regulations,

e any.openings created within the building fabric by the planning of the selected pathways
and pathway systems shall

e be treated to maintain the mechanical strength, fire protection, thermal insulation and
sound insulation of the premises,

PY allow the installation of the nathwavs svstems of eaguivalent cross-sectional areas to
Ll J J |

those specified in D.7.6.1.2,

e the planning of cabling infrastructure shall take into account the other distribution systems
in homes (e.g. water, gas, heating, cooling, drain, etc.),

¢ information technology cables shall be separated from “hot pipes” (e.g. heating, hot
water) by at least 0,1 m unless heat insulating materials are used to protect the cables
or the pipes.
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D.7.6.1.2 Pathway systems
D.7.6.1.2.1 Home entrance to primary distribution space

There shall be a minimum of three pathway systems for services to be provided using
different types of media.

Where conduits are used to provide a pathway within or through the building fabric, the
conduits shall have a minimum internal diameter of 38 mm.

Other pathway systems within or through the building fabric shall have equivalent minimum
cross-sectional areas.

distribution space(s) cannot be defined unless locations
secondary distribution space(s).

Where conduits are used to provide a pathway within_ or through\the bujlding fabric, the
conduits shall have a minimum internal diameter of 38 .

elecommunications outlets, broadcast
ISO/IEC 15018.

ay systems between the primary/secondary
and equipment connection spaces.

The following reguire
distribution spao@a

D.7.6.2 Recammendations
D.7.6.2.2 Pathway systems
D.7.6:2.2.1 Primary/secondary distribution space into the home

The location of telecommunications outlets and broadcast outlets should be in close proximity
fo mains power outlets.

D.7.7 Spaces
D.7.71 Requirements
D.7.7.1.1 Home entrance

The decision whether a room or open area is provided to accommodate the home entrance
shall be based on security, quantity and type of protectors, number of services and
dimensions of their interfaces, availability of space and physical location within the building.
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The dimensions of the home entrance shall take into account predicted requirements for
additional external service provision (including the accommodation necessary for associated
equipment, where known).

If network interface devices and telecommunications equipment are required in the entrance
facility, additional space will be needed.

In some situations the space associated with primary home distributor may be integrated into
the home entrance space.

Lightning and over-voltage protection, if fitted, shall be sited within the entrance facility.

D.7.7.1.2 Primary home distribution
The primary distribution space shall be placed with due consideratig

o the pathways to the home entrance and into the home,

e any applicable restrictions of transmission distances beg
and the primary distribution space,

nce facilities

e access for changes.

NOTE This may be close to the barycentre of the home.

Table D.1—®n
Flo&r areq o  Height Width Depth
<\ F2 mm mm mm

{ &8,

e Ir e
ome
\ 700 450 150

< \ \%s P\< 150" 550 550 150
N \\MF/} 200 700 550 150

200 < F < 250 900 550 150
250 < F <300 1100 550 150
F > 300 (see Notes 1 and 2)

NOTE 1 For areas greater than 300 m?, the required dimensions may be calculated
based upon the area required, e.g for 600 m? the total area required is
2 x (1100 x 550) m?2 which may be provided as 2200 mm x 550 mm or
1 500 mm x 800 mm.

NOTE 2 Where a 800 mm wide space is used, the depth should also be increased
to 800 mm to accommodate cabinets that are able to house a wider range of
equipment that would be associated with the distributor.

The planning of dimensions and locations of closures in distribution spaces shall ensure that

e separation between mains power and information technology cables is in accordance with
the requirements of 7.9,
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D.7.7.1.3

separate access is provided for mains power and information technology cables,
cables are accessible,

patch panels are accessible for the end-user.

Secondary home distribution

Ttre—tocatiomandphysicatvotumeattocated—tothe—seconmdary distributiomspace(s)stmatt—be
foreseen at an early stage in the design of the home and shall

D.7.7.1.5

provide sufficient space for the applicable segregation requirements between mains power
and information technology cabling,

provide sufficient space for access control (space for management equi

nt),

be in accordance with Table D.2.

Area served by secondary Height
distribution space (minimum)
S mm

2

S <50

50 < S <150

separation between mains power apd i@a'n echnology cables is in accordance with

separate access is

cables are accessi

patch panel

Junction box

Junction'boxes shall be located as required to

allow the interconnection of cable management systems using conduit to simplify the
installation of pathway systems while maintaining the applicable cabling topology,

ease the installation of cables with respect to maximum pulling strength.

Where junction boxes are planned to be installed within the building fabric a flush mounted
closure in accordance with local building practices shall be used.

As a minimum, junction boxes shall be installed

every 10 m of a straight path,

at least one per room.
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The minimum dimensions of the space allocated to a junction box shall be based on the
required number of incoming/outgoing conduits to be interconnected and shall be in
accordance with Table D.3.

Table D.3 — Minimum dimensions of spaces allocated to junction boxes

Junction box Number of conduits/side face
dimensions - - -
32 mm internal 25 mm internal 20 mm internal
LxWxD diameter conduit diameter conduit diameter conduit
mm
100 x 100 x 50 2 3 4
100 x 100 x 70 3 7 /1-9\
150 x 100 x 70 5 10 /\\ 15
200 x 150 x 70 6 12 N\ 1\e\
300 x 200 x 70 9 18 \\{7
400 x 200 x 70 12 36 \ \ \54 >
500 x 200 x 70 25 { \\ &{
N

D.7.7.2 Recommendations

D.7.7.2.1 Primary home distributiox
rom ve equipment (e.g. fans, hard
disks) is not spread. Primary distribution spac sld not be placed in conjunction with
heat sources (e.g. boilers, etc.).

The location and physjcal wolure alloc primary distribution space(s) should be in

accordance with Table|Dvd.

Table D.4®c mendatjoas far dimensions of primary distribution spaces

A

Ftdoharea‘of home Height Width Depth
F (minimum) (minimum) (minimum)

2 mm mm mm
NONERTN 550 550 150

N F o0 300 350 150

N ’h&QS\Pé 150 1000 550 150
TN\450'< F < 200 1200 550 150
200 < F < 250 1400 550 150
250 < F <300 1600 550 150

F > 300 (see Notes 1 and 2)

NOTE 1 For areas greater than 300 m?, the required dimensions may be calculated

based upon the area required, e.g for 600 m? the total area required is
2 (1 800 RRn) m2 which m':n]l heo prnuirlard as-2 200 mm 200 AR

NOTE 2 where a 800 mm wide space is used, the depth should also be increased
to 800 mm to accommodate cabinets that are able to house a wider range of
equipment that would be associated with the distributor.
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D.7.7.2.2 Secondary home distribution

Spaces should be located where noise or vibrations from active equipment (e.g. fans, hard
disks) is not spread. Primary distribution space(s) should not be placed in conjunction with

heat sources (e.g. boilers, etc.).

The location and physical volume allocated to the secondary distribution space(s) should be

in accordance with Table D.5.

Table D.5 — Recommendations for dimensions of secondary distribution spaces

Area served by secondary Height Width Depth

distribution space (minimum) (minimum) (mipim
S mm mm mm
m2
[N
S<75 550 550 \ 156\ >
75< S < 100 800 \1\5({
\ \Qo

AN

100 < F< 150 1100

D.11 Inspection

D.11.1 Requirements

D.11.2 Recommendation

The Level 2 inspection def

9,
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Annex E
(normative)

Cabling in accordance with ISO/IEC 24764

E.1 General

This Annex supplements or modifies the corresponding clauses in the main body of the, text
as they apply to the planning and installation of information technology cabling in data centres
in accordance with ISO/IEC 24764.

subclause applies as far as is reasonable. When this Annex states
“replacement”, the relevant text in the main body of the text is to

For ease of reference

e C(Clause E.5 addresses amendments of,
recommendations of Clause 5,

equirements and

e Clause E.7 addresses amendments
recommendations of Clause 7,

requirements and

e Clause E.8 addresses amendme
recommendations of Clause 8,

e Clause E.9 addresses amendment f,~8 ditions to, the requirements and
recommendations of Clause 9

e (Clause E.11
recommendations o

the requirements and

v of, additions to, the requirements and

The design and 4 es should be carried out at an early stage of the
building design orAfeftbi guld be integrated with the design and planning of
electrical power, ¢ ) bending systems, water, gas, HVAC distribution systems

together with rel

E.5 Specifica of installations

E.5.2 Installation specification
E.5:2.2 Recommendations

E.5.2.2.1 Application considerations

Consideration should be given to providing multiple ENIs, MDs, and ZDs and cabling
pathways between distributors to provide redundancy in the data centre. Figure E.1 shows
one of many possible examples of the connection of functional elements within the structured
framework to provide such protection against failure in one or more parts of the cabling
infrastructure.
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Distributor i’
in accordance ~--
with ISO/IEC 11801

E.5.2.2.2 External se

Each external service
E.7.6.2.1.4).

optical fibre channels\wheén planning pathways and location of distributors.

E.7 nstallation planning

E.7.3 Environment

In order to support the operation of the widest range of information technology equipment in
data centre equipment rooms, the temperature and humidity in the equipment room's cold

aisles and at the air intake of operating equipment shall meet the requirements specified In
Table E.1.
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Table E.1 — Environmental requirements for data centres

Environmental parameter Requirement
Temperature (18 to 27) °C dry bulb 2
Maximum rate of temperature change 5°C/h
Maximum relative humidity (RH) 60 %
Maximum dew point ° 15 °C
Minimum dew point ° (lower moisture 5,5°C
limit)

a Derate maximum dry-bulb temperature 1 °C / 300 m above

1800 m
e Dew point is the temperature to which air shall be cooled

(assuming constant air pressure and moisture content

reach a relative humidity of 100 % (i.e. saturation)
© Dewpoint of 5,5 °C — corresponds to 44 % RH at

25 % RH at 27 °C. The lower moisture limit is u$ed tr

electrostatic discharge (ESD) and uses dewpoin becau

ESD is a function of absolute humidity ratifer than\relagively

humidity.

E.7.6 Pathways and pathway systems 6

E.7.6.1 Requirements
E.7.6.1.2 Pathway systems

If the pathway systems 3 d ceiling, the weight of fully loaded
pathway systems shall b with the structural engineer (the ceiling

If the pathway s upperted by access floor systems, the weight of fully loaded
pathway system [ b co¥ordinated with the access floor system designer.

E.7.6.2 Reco
E.7.6.2.1
E.7.6.2.71

Within_‘data centre equipment rooms, the location of aisles separating rows of cabinets,
fram@s or racks should be co-ordinated with lighting and fire protection plans

«— lighting should be placed above aisles and not above cabinets, frames, racks and
overhead pathways,

abharld at—baoloecatad anbhora thaov, 1o

athy - Bno nitarfa it o Aar o
Puulvvuyo STHTOOTO— O oC— 1ot atCU—witCTo— Ty Htefrrere—with PTOPCT—OpPT

suppression systems, such as water distribution from sprinkler heads.

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

Pathways should not restrict access to other data centre systems that require periodic
maintenance, e.g. valves, electrical receptacles, and smoke detectors. Under-floor pathways
should not be located above such equipment unless there is an uncovered (accessible) row of
tiles adjacent to these pathways.
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E.7.6.2.1.2 Security

See Annex B for common pathways and spaces in data centres providing services to multiple
enterprises.

Any maintenance holes, hand holes and closures within the pathways in unsecured areas
should be equipped with locks.

E.7.6.2.1.3 Pathway capacity planning

Sizing of pathways should consider quantities of cables when the data centre is fully occupied
and all expansion areas are built. Particular attention is required for adequate capagity of
pathways at intersections, ENIs, MDs, and ZDs.

E.7.6.2.1.4 Building entrance pathways

A minimum of two entrance pathways should be provided both o

vulnerability due to physical exposure),

e physically separated, between the boundary of thepremise
building, by at least 20 m to ensure that a single inCiglen
entrance pathways.

E.7.6.2.2.5 Equipment room path
Where under-floor pathways are to be used Juipraoent rooms containing designated hot
and cold aisles (see E.7.8.2.2), the path yation technology cables should be

located under the access flqor in the blocking air flow through perforated
tiles).

See E.7.9 for additio Jui mmendations regarding separation between
information tech i /

E.7.6.2.3 Pat
E.7.6.2.3.1

If pathway s
capacity/of 2
E.7.6.2.3.2 Pathway system capacity planning

During initiat’planning of the data centre, pathway systems should be considered full when the

cross-sectional area of the cables is 40 % of the cross-sectional area of the pathway system
so as)io leave adequate space for future cabling.

During operation of the data centre, open pathway systems (cable tray, wire mesh cable tray,
cable ladder, etc.) should be considered full when the cross-sectional area of cables is 50 %
of the cross sectional area of the Ianhway chfpm

Within equipment rooms, separate pathway systems should be installed to segregate
permanently installed cabling and less permanent cables such as equipment cords and patch
cords.

The size and quantity of all pathway systems should take into account the volume of cables to
be contained when the data centre is at maximum planned utilization.
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E.7.6.2.3.3 Pathway systems associated with building entrance pathways
The number of pathway systems required within each of the building entrance pathways

depends on the number of external service providers and the number and type of cables that
the external service providers will install.

The entrance pathway systems should have adequate capacity to handle growth and

additional external service providers.

E.7.6.2.3.4 Pathway systems under access floors

There should be adequate space between the top of open cable management systems (e.g.
cable tray, wire mesh cable tray, etc.) and the access floor tiles to allow _the cables to
enter/exit the pathway systems without risk of damage and in accordansg
minimum bend radius (installation, operating-static and operating-dynz

e access to lower layers should be provided by either v able management

e at least 300 mm vertical separation should between each layer to provide

adequate access to lower layers fc@

T \\) T
N CABLES
[9p]
cli) SUPPORT TRUT E
w ratm L =
; i :
m
<€ 300 300 mm clearance between O
) 2 mm  stacked parallel trays 2 E
= i
/LER 3 3 E
4 O =
S CABLES CABLES &
3
- —SUPEORT SIRUT SUPPORT SIRUT .
=
HOT HOT
AISLE AISLE

Figure E.2 — Example of layered cable trays with smaller width upper trays
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ACCESS FLOOR TILE ACCESS FLOOR TILE

L

50 mm clearance
T ﬁ | to permit cables T

to exit tray
" CABLES 1 ”
= C ) =
2 B AISLE LEFT 2
O 300 ! bt 50 OPEN TO PROVIDE < 8
S W Crieiiet e | ACCESS TO 1 =
S | 2 LOWER TRAY S
o @  AND SPACE BELO
3 - TRAYS Q\ g
u CABLES j \‘K

I SUPPORT STRUT >
=2
HOT

Overhead cable gathwa
also cabled from\belgw.

Overhead cat 3 snt systems may be stacked to provide additional capacity.

Cable managens systems should be suspended from the ceiling where increased

e support the use of cabinets, frames and racks of various heights,

e ( add and/or remove cabinets, frames and racks.

Cable management systems may be attached to the tops of cabinets, frames and racks where
they are of uniform height.

E.7.7 Spaces
E.7.71 Requirements
E.7.7.1.1 General

Where risk of water ingress exists, a means of evacuating water from the space shall be
provided (e.g. a floor drain).
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E.7.7.1.2 Equipment rooms
Equipment rooms shall be provided with doors that

e are 1 m (min) wide and 2,13 m (min) high,
e do not have a doorsill,

s—are fitted-witiratock;
e have either no centre post or a removable centre post to facilitate access for large
equipment.

Equipment rooms shall provide 2,6 m (min) unobstructed height between the finished~floor
and any overhead objects such as sprinklers, lighting fixtures, or cameras

2,13 m may necessitate increased unobstructed height requirements.

Consideration should also be given to the floor loadings gepera ransit of
equipment and associated infrastructure.

The minimum distributed floor loading capacity shall be

Floors, walls and ceiling shall be selected and tre .g.NS€% inted, constructed) to
minimise the generation of dust.

E.7.7.1.3 Access floors

to be installed when the at Xl capacity. If the floor tile cut uses
grommets or brushes, th f &Nj d to be increased to accommodate the

E.7.7.2
E.7.7.2.1

The space allocé :
(e.g. lifts, corg S : 3¢ other fixed building walls) that limit expansion.

security.

The minimyum distribyted floor loading capacity should be 12 kPa.

E.7.7.2.2 Rooms intended to contain distributors

To.provide additional space for equipment installation and maintenance, the minimum room
dimensions for distributors containing up to 500 outlets should be 3,2 m (length) x 3,4 m
(width) (see Figure 6a).

For distributors containing more than 500 outlets, the minimum room size should be increased
by 2,0 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 6b).

NOTE These recommendations are based on the use of 1 000 mm x 1 000 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 front and back of the cabinets or
rack to install additional cabling and equipment (see 7.8.2.3).
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20m 20m 20m
34m : 34m :
32m 52m /
> < >

Figure E.4a — Minimum room dimensions to
support distributors containing up to 500 outlets

Figure E.4 — Dimensions of rooms intended

E.7.7.2.3 Access floors
Access floor tile openings should

e be no larger than required and showld use

3wd be placed under the cabinets, where cabinets
 other locations where the opening will not create a

Access floor tiI i
are intended to bevplace

tripping hazard.

Access floor tite i frames should be placed either under the vertical cable
managers b . ' or under the frame (at the opening between the bottom
angles) cing the opening under the vertical cable managers is preferable as it
allows equipmentito\b ted at the bottom of the frame.

E.7.8 Functiona

E.7.8.1 Requirements

E.7:8.1.1 Cabinets, frames and racks containing, or intended to contain, active
equipment

Cables, cord and cable management fittings shall allow the required airflow into and out of

SQUIpITENTt as Specified by theequipment manufacturer/suppier:

E.7.8.2 Recommendations
E.7.8.2.1 Cabinets, frames and racks containing distributors only

Distributors may be located in dedicated areas outside equipment rooms.

Distributors in data centres should be located in cabinets, frames or racks.
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When placed on an access floor, cabinets, frames and racks should be arranged so that they
permit at least one and preferably two tiles in the front and rear of the cabinets and frames to
be lifted.

Cabinets should be aligned with either the front or rear edge along the edge of the floor tile.

laocad cech that tha o
TaC T o—ooOcCTT trrac care—r

A an.
A A>3 |.J
an access floor stringer.

The capacity 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 capacity.

E.7.8.2.2 Cabinets, frames and racks containing, or intended
equipment

The following recommendations are additional to those of E.7.8/2.

For maximum cooling efficiency, cabinets, frames and rack
their fronts facing each other as shown in Figure E.§

or racks).

NOTE It is assumed that equipment is instaked
and the hot air exhaust at the back.

To avoid mixing of hot and cold air

place empty gakinets or r.
cabinet/rack po .

required to indta dfqr fittings (e.g. curtains or dividers above cabinets, frames or
racks to mai f
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HOT AND COLD
AISLES

HOT HOT
AISLEE LE

COLD COoLD
ﬁ AISLE ﬁ AISLE

=T PERFORATED
TELECOM- TILES
MUNCATIONS POWER CABLES
CABLE TRAYS 00000

Figure E.5 — Example of "hot" ai i ag able pathway locations

The distance between cabinets, frames a cold aisle should not be less than
1,2 m.

less than 1,2 m.

If placement of

aisle should be the'la

E.7.8.2.1 creates unequal aisle sizes, the front
rhore working space for installation of equipment and

twice the cross>sectional area of the cables to be installed when the cabinets or frames are at

full capacity.

Penetrations into cabinets and in vertical wire managers from external locations should be
restricted both when occupied and when unoccupied by cabling. Electrostatic free brush strips
onccable socks should be utilised on all cable entrance points or floor penetrations.

E.7.9 Segregation of information technology cabling and mains power cabling

E.7.9.2 Recommendations

In equipment rooms containing aisles, separate aisles should be used for information
technology cabling and mains power cabling.

If under-floor pathways are utilised within equipment rooms containing designated hot and
cold aisles (see E.7.8.2.2) then
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e pathways for information technology cables should be located under the access floor in
the hot aisles (see E.7.6.2.2.5),

e pathways for mains power cables should be located under the access floor in the cold
aisles.

Where it is not possible to allocate separate aisles to information technology cabling and

mains power hoth horizontal and vertical cngrngntinn should be prn\/idpd hy

e using different rows of tiles in the aisles for power and information technology cabling,
with the power and information technology cables as far apart from each other as, is
practicable,

e installing the information technology cabling in pathways as far above the power cables as

is practicable.

Lighting should be located in aisles between overhead cable pathwa adjacent to

or directly above overhead cable pathways.

E.7.11 Equipotential bonding
E.7.11.1 Requirements
Where a MESH-BN (see E.7.11.2) is implemented

corresponds to the computer room
to the cold- and hot-aisles,

made using techniques that comply with
protective earthing systems (examples of such
, brazing, appropriate compression connectors or

e connections petwe
national/loc |
techniques inc

clamps),

NOTE 2 &rmi e Mmed in a room with active electronics, a low emission exothermic weld
should be

e the Konding shall not be in contact with metallic surfaces or other conductors
that arevot he felecommunications earthing system,

e cable sheath~idenfifiers (e.g. colours or labels) shall be in accordance with national/local
regulations.

Connestions to the MESH-BN shall meet the following requirements

o~ \.shall have the shortest practicable dedicated connection to MESH-BN (shorter than grid
size),

e telecommunications earthing busbars external to the mesh shall be connected to the

MESH-BN using a bonding conductor of cross-sectional area of at least 50 mm~,

e each floor-standing cabinet and rack containing equipment with an external earthing
connection point shall be connected to the MESH-BN using a bonding conductor of cross-
sectional area of at least 16 mm?,

e each wall-standing cabinet and rack containing equipment with an external earthing
connection point shall be connected to the MESH-BN using a bonding conductor of cross-
sectional area of at least 10 mm?,
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e the electrical supply ground serving the area shall be connected to the MESH-BN using a
bonding conductor that is sized per local codes and per manufacturers’ recommendations
(or cross-sectional area of at least 35 mm? if no such specifications are available),

e conductive access floors shall be connected to the MESH-BN using
manufacturers'/suppliers' instructions. If these conditions do not exist, no less than every
sixth pedestal in each direction shall be connected to the MESH-BN. The bonding

conductorusad cshall hava 9 oracc cactianal araa Af ot laact 16 mm
GO &to Sea—SHdrraea6 CtroHar—at+ea—or—dt+reaSt+—ro-—+Hh

oo 0

e all other equipment and metallic structures shall be connected to the MESH-BN using a
bonding conductor in accordance with the national/local regulations,

e where bonding conductors are placed in a ferrous metallic conduit and the conduit is more
than 1 m in length, the conductors shall be bonded to each end of the conduit using an
earthing bushing or a bonding conductor of a cross-sectional area of at'least 16 mm?,

access to equipment,

e bonding conductors shall not be attached with staples or
damage the conductors.

E.7.11.2 Recommendations

e the elements used to create the M
better than, 50 mm? (ff

e bonding conductors should be secured at no greater than 1 m intervals,

e bondingconductors should not be placed in ferrous metallic conduit.
E.95~Documentation and administration

E.9.2 Recommendations

Thc iUICIIt;f;UI Db:ICIIIU fUI bdluillctb, fldlllcb dlll—.lI lab;\b D:IUU;UI UusStt da &_.jIIL—JI bU'UldillatG DythIII
based on the access floor grid or, where no access floor exists, a grid created by aisles and
cabinets, frames and racks.

E.11 Inspection

E.11.1 Requirements

The Level 2 inspection defined in Clause 11 is a minimum requirement.
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The Level 3 inspection defined in Clause 11 is recommended.

o

@%
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Annex F
(normative)

Cabling in accordance with ISO/IEC 24702

F.1 General

This Annex supplements or modifies the corresponding clauses in the main body of the, text
as they apply to the planning and installation of information technology cabling in industrial
premises in accordance with ISO/IEC 24702.

clause applies as far as is reasonable. When this Annex states
“replacement”, the relevant text in the main body of the text is to

video, building security, building control,

e process monitoring, control and automatiq

applications. For
contains referen

1ese \}E ds should prevail. These standards shall be considered when machine
control is using-parts of\the infrastructure and may apply to the entire network. In addition,
security of the k may need to be considered. However, security is beyond the scope of
this standard)

This Annex provides additional guidance and gives references to other existing standards that
may,be used in addition to the clauses of this standard. Only those clauses where additions
and/or modifications are required are detailed here.

It is assumed that the main part of this standard applies unless otherwise modified by adding

or replacing text. When additional text is needed that is not part of another standard, the text
is added without introduction.

References to other standards containing requirements for components and installations,
including IEC 61918 are identified by the word “addition: standard and clause, subclause”.
When the entire clause, subclause of this standard is being replaced, the word “replacement:”
is used, followed by the replacement text. Where there are discrepancies between this
standard and other referenced standards, the differences shall be reconciled by determining
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the requirements of the specific application(s). If in doubt, the more stringent requirement of
the ISO/IEC 14763-2 and IEC 61918 shall be applied.

F.5 Specification of installations

The requirements of Clause 5 apply augmented by the requirements and recommendations of

4.1.3 of IEC 61918.

F.6  Quality planning

The requirements of Clause 6 apply augmented by the requirements and mendations of

Clause 6 of IEC 61918.

F.7 Installation planning
The requirements of Clause 4 of IEC 61918 apply in place g

F.8 Installation practices

The requirements of Clause 8 apply augmented ents and recommendations of

Clause 5 of IEC 61918.

F.9 Documentation and administtatio
The requirements of Clause 7 of IEC 6 \ of Clause 9 of this standard.

Identifiers for industrial prexises Wi C 81346-1, IEC 81346-2, IEC 61666, and
IEC 62491.

F.10 Testing@

The requirement a augmented by the requirements and recommendations

The Level i ents of Clause 11 apply augmented by the requirements and
recommendations of Clause 6 of IEC 61918.

F.13{ Maintenance

The requirements of 8.2 of IEC 61918 apply in place of Clause 13 of this standard.

The determination of the type of maintenance approach to be adopted for a given industrial
infrastructure shall take into account the applicable risk elements shown in Table F.1.
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Table F.1 — Risk elements for consideration in determining
an appropriate maintenance approach

Relative costs associated with each maintenance program
Maintenance -
program Component | Materials loss Troubleshooting Lost Program cost
labour production
Preventative Mederat Mederate+
based Low Low (spread over time) Low high
Condition Moderate Low Moderate_ Low Low
based (spread over time)
Run to failure Pote_nt|a||y Potentially high High due to_ potential High Pote_ntually
high overtime high
F.14 Repair
The requirements of 8.3 and 8.4 of IEC 61918 apply in place of\ of this standard.

&
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Annex G
(normative)

Cabling in accordance with ISO/IEC TR 24704

ISO/IEC TR 24704 was originally written in support of ISO/IEC 11801. However, the intent of
ISO/IEC TR 24704 is applicable to all the other referenced design standards, i.e.
ISO/IEC 15018, ISO/IEC 24702 and ISO/IEC 24764.

For this reason the requirements and recommendations of the relevant premises-specific
Annex of this standard shall be applied to any implementation of ISO/IEC 4
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Annex H
(normative)

Automated infrastructure management (AIM) systems

H.1 Overview

Clause 9 refers to “enhanced” administration systems which automatically record both &651
connections and discoverable equipment using the data produced by AIM systemsQ M
systems should be considered when it is important to provide a comm mewg\rﬂ)mthin
which :

d) planners are able to specify their detailed requirements,

e) operational efficiency and accuracy of the management j
improved.

To support these objectives, this annex defines the core
(see H.3.1) and also describes other auxiliary features tha
H.3.2).

H.2 Specifying AIM systems

H.3 Functions

H.3.1 Core f@

H.3.1.1 System

a) automaficaty\detect gonnectivity between AlM-enabled panel ports (i.e. ports able to
automatica sct the insertion or removal of a cord and process that event as part of

(witRv‘AlM-enabled ports) or document and/or infer connectivity between AIM-enabled
Cfﬂel ports and other equipment (without AIM-enabled ports),

Q; onitor the connections and disconnections of a) and b).

\<(/ .3.1.2 Functional requirements

Once configured, an AIM system shall be able to

a) accommodate the chosen identification scheme (see Clause 9.2) for the items to be
documented within the AIM software,

b) record the connections between elements within the cabling infrastructure,

1 Under consideration.
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c) automatically detect, document and monitor the presence of discoverable equipment
connected to the network and

1) the configuration of managed network distribution equipment (i.e. discoverable
electronic equipment that provides connectivity and supports data exchange between
end-devices and which uses communications protocols such as the Simple Network
Management Protocol (SNMP) to exchange management information),

ZJ the network-retated mformation or end devices,
d) automatically update records when any monitored connections are modified,

O

e) manually document asset information for equipment without a network address, (0

f) document the physical location of the electronic equipment that provides connectivi% nd
supports data exchange between end-devices and which is connected tothe netwo

j) maintain a history of events relating to items a) to i);

k) enable the display of mapped items documented with
location on building plans and layouts.

H.3.1.3 Management and usage of informatio

An AIM system shall be able to

service provision,
d) enable a user to mg
1) create,
2) assign or re-g
3) schedule €r r&
4) enact
5) trg
6) clos

f) provivc\t) eans
ha& e,

g) de a means to automatically detect the accuracy of implementation of

nnect/disconnect work order tasks between AlM-enabled ports,

provide a means to alert in case of an incorrect implementation,

or retrieval of electronic work orders in spaces accommodating AIM

v i) automatically update the task status following correct implementation,

i) generate reports (both automatically and on-demand) related to items documented within
the AIM software.

H.3.1.4 Integrity of information within AIM software

Integrity of information shall be maintained in the event of disruption of the AIM system or its
components.
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H.3.2 Auxiliary functions of AIM systems

Other features of AIM systems should be considered during the specification of an AIM
system (see ISO/IEC 185982).

H.4 Operational requirements

AIM systems shall be implemented and maintained with an appropriate level of operational ¢
discipline, including an auditing regimen to ensure ongoing accuracy.
N

P

Class 3

H.5 Usage recommendations

Subclause 9.2.6.3 (Table 22) recommends the use of automated ¢
administration systems.

In addition to this basic recommendation, this annex recom e O0NS afion of AIM
systems ‘

L

2 Under consideration.
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

3)

4)

5)

8)

9)

FOREWORD

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are kers of ISO/or IEC
participate in the development of International Standards through technical com t
respective organization to deal with particular fields of technical activity. 1ISO a ical/committees
collaborate in fields of mutual interest. Other international organizations, government \ nmental, in
liaison with ISO and IEC, also take part in the work. In the field of informatio
established a joint technical committee, ISO/IEC JTC 1.

n byany end user.

ensure that the techmcal content of IEC, ISO and ISO/ 2 -s accuraté, IEC or ISO cannot be held

apply IEC, ISO and ISO/IEC publications tranh mum’extent possible in their national and
regional publications. Any divergence betwéen any Qr ISO/IEC publication and the corresponding

ISO and IEC do not provide e i \ ity. Independent certification bodies provide conformity
assessment services and, B i i

Attention i ssibility that some of the elements of this ISO/IEC Publication may be the subject of
patent rights. C shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been prepared
for user convenience.

ISO/IEC 14763-2 edition 1.1 contains the first edition (2012-02) and its amendment 1 (2015-09).

separateRedllne version with all changes hlghllghted is available in thls publlcatlon |
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International Standard ISO/IEC 14763-2 was prepared by subcommittee 25: Interconnection
of information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

This edition includes the following significant technical changes with respect to the previous
edition:

In addition to the supersession of parts of earlier standards and the incorporation of other
standards, this standard provides much greater detail in all aspects of planning and
installation with respect to ISO/IEC TR 14763-2 and provides clearly differentiated and
directed requirements and recommendations.

The list of all currently available parts of the ISO/IEC 14763 series, under the geheral title
Information technology — Implementation and operation of customer pgémises _cablipg, can be
found on the IEC web site.

This International Standard has been approved by vote of the ie§, and the voting

This publication has been drafted in accordance with t

IMPORTANT — The 'colour inside’' logo on t
that it contains colours which "a c i
understanding of its contents. Users Id

QS
S
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INTRODUCTION

The importance of services delivered by information technology 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 administration or

inadeauate - sunnort can threaten an aoraanisation's effactivenass
< i I T

There are four phases in the successful implementation of information technology cabling

a) design,

b) specification — the detailed requirement for the cabling, including the-planning|of its
accommodation and associated building services addressing g and “\specific
environments (e.g. electromagnetic) together with the quality as e i
be applied,

c) installation — in accordance with the requirements of the spegific

d) operation — the management of connectivity and the

facilities, etc.,

e quality assurance,

e documentatio
e testing, @
e inspection,

e operation,

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, migrowave or satellite).

Thedollowing normative Annexes support specific aspects of planning and installation

o~ Annex A: Optical fibre polarity,

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

The requirements and recommendations of the main body of this standard are premises-
independent. The following normative Annexes include requirements for generic cabling in
accordance with specific standards

e Annex C: Cabling in accordance with ISO/IEC 11801,

e Annex D: Cabling in accordance with ISO/IEC 15018,

e Annex E: Cabling in accordance with ISO/IEC 24764,
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e Annex F: Cabling in accordance with ISO/IEC 24702,
e Annex G: Cabling in accordance with ISO/IEC TR 24704.

This standard sets out the responsibilities of information technology cabling installers and
premises owners, and is intended to be referenced in relevant contracts. The owners may

delegate selected responsibilities to designers, specifiers, operators and maintainers of
installed information tpr‘hnnlngy r‘nhling

This standard is also relevant to

e architects, building designers and builders,

e main contractors,

e designers, suppliers, installers, inspectors (auditors), building managg qtainers and

owners of information technology cabling,
e public network providers and local service providers,

e end users.

This International Standard is one of a number of
international standards and technical reports

in support of
produced by

Users of this standard should be famifiar wi i ¥g design standard.

NOTE Telecommunications infrastructure affgCts raw onsumption. The infrastructure design and
installation methods also mquence product Ife a i ility \af electronic equipment life cycling. These

infrastructure design and insta
building life, electronic ¢qui
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I-\Hrv forh.

I

ISO/IEC 24764

cabling for data centres

——

Information technology — Generic —

ISO/IEC 24702:
Information technology — Generic

cabling — Industrial premises

I

ISO/IEC 24704:

Information technology — Customer
premises cabling for wireless access
points

L

ISO/IEC 14709-1:

Information technology — Configuration
of customer premises cabling (CPC) for
applications — Part 1: Integrated services
digital network (ISDN) basic access

ISO/IEC 14709-2:

Information technology - Configuratio
of customer premises cabling (CPCyfor
applications - Part 2: Integrated servjces

digital network (ISDN) primary tate

ISO/IEC 14763-2:

Implementation and operation of
customer premises cabling — Part 2:
Planning and installation

IEC 61935-1:

Specification for the testing of balanced
and coaxial information technology
cabling — Part 1: Installed balanced
cabling as specified in ISO/IEC 11801
and related standards
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

1 Scope

nd 'operation
earthing and

This part of ISO/IEC 14763 specifies requirements for the planning, instaflation
of cabling and cabling infrastructures (including cabling, pathways,/space
bonding) in support of generic cabling standards and associated docdxients.

The following aspects are addressed

e specification of the installation,
e quality assurance,

e installation planning,

¢ installation practice,

e documentation,

e administration,

e testing,

e inspection,

e operation,

e maintenance,
e repair. Q

The requirements €

This part
e specifi
however, i

of information“technology cabling (and vice versa) and gives general advice,

e 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 standard is applicable to certain hazardous environments but does not exclude additional
fequirements which are applicable in particular circumstances (e.g. electricity supply and
electrified railwayq)

Safety (electrical safety and protection, optical power, fire, etc.) and electromagnetic
compatibility (EMC) requirements are outside the scope of this international standard and are
covered by other standards and regulations. However, information given in this international
standard may be of assistance in meeting these standards and regulations.
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2 Normative references

The following referenced documents are indispensable for the application 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.

R ~d Il

il e D o) Q ' L b £
=JTJL, LUVV VUILClyC ClUl/l.lll;ClI ulotauauuuo = rrart Jg=Jdc. OCICLUUIT arrud Croulivurr Uil

e/ectrica/ equipment — Chapter 52: Wiring systems
IEC 60794-2, Optical fibre cables — Part 2: Indoor cables — Sectional specification

IEC 61082-1, Preparation of documents used in electrotechnology — Par

IEC 61084 (all parts), Cable trunking and ducting systems for electrj

IEC 61156-5 (all parts), Multicore and symmetrical pair/quad ¢

1000 MHz - Work area wiring
IEC 61386 (all parts), Conduit systems forsab

IEC 61537,

IEC 61935-1,
cabling — Part
standards

IEC 61969<1;
Design guidelines

ical structures for electronic equipment — Outdoor enclosures — Part 1:

IEC61969-2, Mechanical structures for electronic equipment — Outdoor enclosures — Part 2:
Sectional specification — Coordination dimensions for cases and cabinets

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

Structures

ISO/IEC 11801:2002, Information technology — Generic cabling for customer premises
Amendment 1 (2008)
Amendment 2 (2010)

ISO/IEC 14709-1, Information technology — Configuration of Customer Premises Cabling
(CPC) for applications — Part 1: Integrated Services Digital Network (ISDN) basic access
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ISO/IEC 14709-2, Information technology — Configuration of Customer Premises Cabling
(CPC) for applications — Part 2: Integrated services Digital Network (ISDN) primary rate

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

ISOHEGCA5048:2004—Informationtechnology—Genericcablingfor-homes
Amendment 1 (2009)
ISO/IEC 20000-1, [Information technology — Service management — Part 1. Service

management system requirements

ISO/IEC 24702:2006, Information technology — Generic cabling —
Amendment 1 (2009)

ISO/IEC TR 24704:2004, Information technology — Customer
access points

ISO/IEC 24764:2010,

3.1.1 Q
acceptance test i

contractual test tQ
specification

[IEC 60050-

3.1.2
anchoring ¢

tensioned cablexd yed to add support to structures

3.1.3
balun
device for transforming an unbalanced voltage to a balanced voltage or vice-versa

3.1.4
bonding network

BN

set of interconnected conductive structures that provides electromagnetic protection for
electronic systems and personnel at frequencies from direct current (DC) to low radio
frequency (RF)

3.1.5
(cable) bundle
multiple cables maintained in close proximity, generally by fasteners (e.g. cable ties)
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3.1.6

building entrance facility

facility that provides all necessary mechanical and electrical services for the entry of
telecommunications cables into a building and which may allow for transition from external to
internal cable

3.1.7

cabinet
enclosed construction intended for housing closures and other information technology
components and equipment

3.1.8

cable management system
system used for the support and/or containment, retention, protection 04 aII type
information and communication lines, electrical power distributioR :
associated accessories

of cables,
and their

NOTE Includes ducts and tubes housing, or intended to house, blown inforr e 8 and/or cable
elements.

3.1.9
cabling component
any product associated with the cabling installa

3.1.10
catenary wire
dedicated wire used in aeyi

3.1.11

closure

fixture or fitting
3.1.12

civil works

activities regq
buildings, prig

3.1.13
common bond
CBN

principal (means for effective bonding and earthing inside a building with information
technology equipment

NOTE™ It is the set of metallic components that are intentionally or incidentally interconnected to form the principal
boading network in a building. These components include: structural steel or reinforcing rods, metallic plumbing,
alternating current (AC) power conduit, protective conductors, cable racks and bonding conductors. The CBN is
connected to the earthing network.

3.1.14

earth electrode

conductive part, which may be embedded in the soil or in a specific conductive medium, e.g.
concrete or coke, in electric contact with the Earth

[IEC 60050-826:2004, 826-13-05; IEC 60050-195:1998, 195-02-01]
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3.1.15

earthing conductor

conductor which provides a conductive path, or part of the conductive path, between a given
point in a system or in an installation or in equipment and an earth electrode or an earth-
electrode network

[IEC 60050-826:2004, 826-13-12; IEC 60050-195:1998, 195-02-03 modified]

3.1.16

electrostatic discharge

ESD

transfer of electric charge between bodies of different electrostatic potential in proxingity* or
through direct contact

[IEC 60050-161:1990,161-01-22]

3.1.17

electromagnetic disturbance
any electromagnetic phenomenon which may degrade perfoRmance a device,
equipment or system, or adversely affect living or inert matier

NOTE An electromagnetic disturbance may be an electromag no 3 signal or a change in the
propagation medium itself.

[IEC 60050-161:1990, 161-01-05]

3.1.18

equipotential bonding
provision of electric connections
equipotentiality

ive parts, intended to achieve

[IEC 60050-826:2004, 826-

3.1.19
frame (rack)

open construction ind

98, 195-01-10]

0sures and other information technology equipment

3.1.20
functional e
» or functional earthing (not protection)

3.1.21
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
pullingsrequirements are met (an example of a hand-hole within a building is called a draw-
box)

3.1.22
high-voltage

voltage over 1 000 V r.m.s. or 1 500 V DC

3.1.23

home entrance

space at the boundary of a home that may house the interface(s) between the home networks
and external networks provided to the home and that demarcate the administration and
maintenance of the two networks
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3.1.24
identifier
unique item of information to distinguish a specific component of the cabling installation

3.1.25
impedance matching device
device designed to match the impedance of transmission equipment to that of the installed

cabling

3.1.26

information technology (telecommunications)
branch of technology concerned with the transmission, emission and reception of+signs,
signals, writing, images and sounds; that is, information of any nature by, 8, radiq, .optical
or other electromagnetic systems

3.1.27

information technology equipment
active or passive equipment necessary to deliver a specific app thaR.\(&.g. , switches,
routers, adapters)

3.1.28
installer
person installing cabling components — no desig

3.1.29

isolated bonding network
IBN

bonding network that has a single point of
or another isolated bondigg netwgr

NOTE All isolated bonding ® | gide f ill have a connection to earth through the single point of
connection.

3.1.30
junction box
space within a ha

3.1.32
local distribution space
space_within a home that houses the area connection point of ISO/IEC 15018

3.1.33
main earthing terminal
terminal or bushar that is part of the earthing arrangement of an installation and enabling the

electric connection of a number of conductors for earthing purposes

3.1.34

maintenance hole (telecommunications)

vault/chamber located in the ground or earth as part of an underground conduit system and
used to facilitate placing, connectorization, and maintenance of cables as well as the placing
of associated equipment, in which it is expected that a person will enter to perform work
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3.1.35

meshed bonding network

bonding network in which all associated equipment cabinets, frames and racks are bonded
together as well as at multiple points to the CBN

NOTE Consequently, the meshed BN augments the CBN.

')4‘)2

met by design

requirement which may be met by calculation and selection of appropriate materials and
installation techniques, where either there is no test method specified that allows verification
or there is no requirement for verification by testing

3.1.37
metallic information technology cable (cabling)
cables (cabling) utilising metallic conductors for signal transmission

3.1.38
minimum bend radius (installation)

3.1.39
minimum bend radius (operating static)

its final operating position

3.1.40 %
minimum bend radius (Sperati nanic)

minimum radius as defined\by tR anhufac rer supplier or relevant product standard

or cable element'@u

3.1.41
non-deformed ma
mains power sup ' < e effects of non-linear loads which generate harmonic
currents (flug ifch mode power supply devices, etc.)

3.1.42
parallel eart
PEC
earthing conductorthat is parallel to the mains power cable or information technology cable
3.1.43

pathway (cable route, cable way)

defined route for cables between termination points

3.1.44

pathway system
cable management system or other area or volume defined by markings or fittings used to
protect and/or support the cabling in order that its desired performance is maintained

3.1.45

PEN conductor

conductor combining the functions of both a protective earthing conductor and a neutral
conductor
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[IEC 60050-826:2004, 826-13-25; IEC 60050-195:1998, 195-02-12]

3.1.46

premises owner

owner of the premises within which cabling is to be installed and who may delegate the
responsibilities specified in this standard to appointed representatives such as designers,
specifiers, operators and maintainers of the resulting cabling infrastructures

3.1.47

primary distribution space

space within a home that houses the home distributor (primary home distributor). -of
ISO/IEC 15018 and associated equipment

3.1.48
protective (earth) conductor
PE

3.1.49
rack
see frame

3.1.50

rack unit

44,45 mm (1.75 inches) of vertical moyhting spase EC 60297 series standard cabinet or
rack E :

3.1.51
record

collection of informatio
infrastructure @

3.1.52
referenced cablir
relevant interriatione

a specific element of the information technology

Refer to I3 aad Figure 1 for a list of relevant standards.

3.1.53
secondary(distribution space
space within a home that houses a secondary home distributor of ISO/IEC 15018

3.+:54

segregation

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

withTircuits operatimgom tetecommmumications cabting

3.1.55
service loop
excess length of cable or cable element(s)
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3.1.56

surge protective device

device intended to protect the electrical apparatus from high transient over-voltages and to
limit the duration and frequently the amplitude of the follow-on current

NOTE The device contains at least one non-linear component.

24 E7
AR A

space
specified volume (e.g. room, maintenance hole or part thereof) housing closures and/or other
information technology equipment

3.1.58

Stage 1

a possible contractual boundary following the installation of cable buypior4qQ its\termination
at which testing may be appropriate (certain systems allow the insté\|ation arminated

cables which may be subject to Stage 1 testing)

3.1.59

Stage 2
a possible contractual boundary following the completi
testing may be appropriate

allation at which

3.1.60
telecommunications
see “information technology”

NOTE The term telecommunications has no legal meaningywh in this standard.

3.1.61

termination point
connection, free conndstor 0
housed within a closurge

(as appropriate) fitted to an installed cable and

3.1.62
wall section

fixed-size sectio
hardware

o/ mount telecommunications equipment or termination

collection ofN ki hich documents the changes requested and the operations to be

carried out on-ihe ation technology infrastructure
3.1.64

automated infrastructure management system
AlMh\system

integrated hardware and software which automatically detects the insertion or removal of
¢ords and documents the cabling infrastructure including connected equipment enabling
management of the infrastructure and data exchange with other systems

3.1.65
discoverable equipment
equipment with a network address

Note 1 to entry: Discoverable equipment could be treated as non-discoverable equipment per end user choice.
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3.2 Abbreviations

For the purposes of this document the following abbreviations apply.

AC alternating current

AIM automated infrastructure management
BEF building entrance facility

BN IL)Ull(.jillu IIUi.WUIk

CATV community antenna television

CAD computer aided design

CBN common bonding network

CER common equipment room

CSA cross-sectional area

CTR common telecommunications room
DC direct current

EMC electromagnetic compatibility

EMI electromagnetic interference

EMS energy management systems

ENI external network interface

EQP equipment

ESD electrostatic discharge

IBN isolated bonding network

HV high-voltage

HVAC heating, ventilation and air conditioni
IDC Insulation displacement copngction
ISDN integrated services digital

LV low-voltage

MAC move, add, change

MESH-BN mesh bonding network

MET main earthing termi

NVP nominal velo -

PE protective

PEC
PEN

SPD
u

For planhing and installation of cabling and cabling infrastructures to conform to this
International Standard

D

the requirements of the applicable generic cabling design standards shall be applied,

o

the specification of the installation shall meet the requirements of Clause 5,

O

o

)
)
) the quality planning of the installation shall meet the requirements of Clause 6,
) the planning of the installation shall meet the requirements of Clause 7,

)

D

the installation practices shall meet the requirements of Clause 8,

—h

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

g) the testing and inspection of the installation shall meet the requirements of Clauses 10
and 11 respectively,

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



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

ISO/IEC 14763-2:2012+AMD1:2015 CSV - 23 -
© ISO/IEC 2015

i)

j)
k)

[)

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

the additional requirements of the applicable premises-specific Annex shall be met,

where a lightning protection system is required, it shall conform to the “integrated lightning
protection system" according to IEC 62305-4,

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 information technology cabling as agreed between the
planners of the lightning protection system and the information technology cabling,

m) local regulations, including safety, shall be met.

5

5.1

This clause in conjunction with Clause 6 describes the key
assurance as shown in Figure 2.

Specification of installations

General

ation quality

Installation specificatigh
Building owner [————» (1S) £ N

(see 5.2)
7
4 Qgality plan 6
QP) 4
'k Seenp. 1) \_/

N

I and QP nstafler

i > Agreed IS
Agreed QP
Change
control
Change
(see 6.5) contrgl
A (see 6.5)
4
Work
Testng
Inspection
Acceptance

Figure 2 — Quality assurance schematic
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5.2 Installation specification
5.2.1 Requirements
5.21.1 General

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

accardanca aith tha o et ~Ff thio Aloion Tho inotallatinns o anifinatinns cahall bha oaran

a
oo CoOTOaTTCC Wit (e T o QUi T e T It o OT TS~ oo ST e rotanmataorT o p e omoatorTotarn ot—agrotT

with the installer prior to the commencement of the installation.

The installation specification shall comprise

e the technical specification (see 5.3),
e the scope of work (see 5.4),

e quality assurance (see 5.5).

5.2.1.2 Other infrastructures
The installation specification shall detail how the following

e other building services such as mains power distribu

e other relevant infrastrus

The installation spjcifi
5.21.3 Legislatio

o external Servise protection,

e contractors’ authorization,

e accreditation of installer personnel.

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

5.21.4 Site contacts

The installation specification shall detail the site contacts with responsibilities for

e operational requirements,

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

o technical requirements,

e documentation of existing cabling, if relevant,
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e compatibility of existing information technology cabling components,

e items to be issued to the information technology cabling installer by, or on behalf of, the
premises owner,

e storage of materials,
e removal, disposal and/or recycling of excess and waste material,

e occupational health and safety,
e installation of cabling by a third party,
e main contractor and/or sub-contractors,

e transfer of responsibility and/or property.

5.2.2 Recommendations
The installation specification should reflect predictable expansi
applications, with reference to

e pathways and pathway systems,
e cabinets, frames and racks,
e termination points,

e the mains power supply system.

current and f
e external serv

Clause 7),

e security « i G restrictions.

Requirenients

The technical specification shall contain details of, and the performance requirements for, the
cabling and associated components. The technical specification forms the basis of
assessment of the performance of installed cabling together with all cabling components and
installation techniques used.

The technical specification shall cover both new Installations and extensions of existing
installations.

The technical specification shall detail the location of, and requirements for, any relevant
external network interfaces (ENIs) (see Clause 7).

The technical specification shall define the

e level of administration system to be applied to the cabling infrastructure (see Clause 9,
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e range of documentation to be supplied by the installer including any requirements to link
records to each other and to other building services records,

e format of the documentation (see Clause 9),
e labelling to be undertaken by the installer (see Clause 9),

e specification of labels (as a minimum, meeting the requirements of Clause 7),

e requirements for acceptance testing (see Clause 10),
e requirements for inspection (see Clause 11),

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

e the format of test result and inspection documentation (see Clauseg
shall contain the pass/fail results of the acceptance tests, where regui
taken to repair or correct installation failures.

O~and 1.1)“which
d@ny actions

5.3.1.2 Recommendations
The technical specification should detail the requirements fox the

e physical and operational lifetime of the cabling instaglatio

e provision of facilities necessary to support the irstajlation\of, ad nal termination points

5.3.2 Safety requirements
The technical specification shall

The technical s ifi 3 f etail measures required to prevent unauthorised access to
pathways, pa s ures, cabinets, frames, racks and cords.

The technical.specific

be installed

tion shall detail the required transmission performance of the cabling to

e whensubject to the defined operational environment (see 5.3.5),

e (imconjunction with existing cabling.

The environmental compatibility shall be achieved by selection of appropriate components
and/or by mitigation techniques that modify the environment to which the component is

Subjected Inciuding

e solation from the defined environment (by means of protection/segregation),
e separation from the defined environment.
The technical specification shall detail any mitigation products or techniques necessary to

allow the components selected to be installed and operate as specified when subjected to the
defined environmental conditions.
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The technical specification shall detail the
e pin-pair assignment for balanced cable elements at interfaces to the installed cabling,
NOTE 1 Annex A provides information about possible connections between the wires and the pins of information

technology outlets within generic cabling systems in accordance with the referenced 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 cabling.

NOTE 2 Annex A contains requirements and recommendations for the maintenance of polarity within cabling
terminated with connecting hardware housing multiple optical fibres.

The technical specification shall contain the requirements for

e the pathways, pathways systems, cabinets, frames, racks, closur
points and cords (see Clause 7),

e the functional earthing and equipotential bonding of cabling com
5.3.5 Environmental conditions
5.3.5.1 Requirements

The technical specification shall detail the intended j
conditions.

The MICE classification system des
intended installation and operational
defined by M3l3C3E5. In addition, the
account:

e presence, or petent]
materials);

e the movement g

NOTE A/hum S 8, exist for the classification of environments relevant to information technology
ence should be made to the IEC 60721 series of standards.

5.3.5.2 Recommendations

The technical specification should include a risk assessment including abnormal
environmental conditions (temperature changes, flooding) which should result in a risk
management plan that may have an effect on the requirements for component performance or
mitigation.

5.4 Scope of work

5.4.1 Pre-installation
5411 Requirements
The scope of work shall detail requirements for

e any building work required on each pathway,

e pathway preparation and the installation of pathway systems,
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e accommodation of the terminating devices for external (outdoor) and internal (indoor)
cables at building entrance facilities,

e the quantities of cabling components and installation accessories,
o the protective earthing, functional earthing and equipotential bonding of pathway systems,

e additional surveys to be undertaken to supplement information in the scope of work.

The scope of work shall define

e the responsibilities for the identification, design and completion of the works involved,
o the responsibilities for obtaining all necessary clearances and permits,

e requirements for site-specific safety inductions and training requireme

o the location of storage facilities for cabling components and installgtion accessaries,

e a system for the disposal of waste components and/or installati
5.4.1.2 Recommendations
The scope of work should contain

e site plans that are marked up to show the works rg
e details of the facilities (such as telephone and

e details of the processes operating o

5.4.2 Installation

5.4.21 Requirements

e spaces,

e pathways,

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

e tHe cables to be installed in each pathway,

e« jointing and/or termination at each termination point,

o the protective earthing, functional earthing and equipotential bonding of cabling

UUIIIVUIIUII:D,
e marking and labelling the cabling components,

e the quantity and type(s) of inspection and testing to be applied to the cabling installation.
The scope of work shall define an installation programme detailing key dates including

e requirements for progress meetings,

o attendance at contract inspection points,
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o final installation date,
o the date that the installation documentation is to be supplied,
e the date that the installation is to be brought into service,

e hand-over date(s).

The scope of work shall detail

e items to be provided by information technology cabling installer,

e items to be issued to the information technology cabling installer by, or on behalf of the
premises owner,

e other works with potential to affect the programme,

e access limitations together with restrictions on personnel movemen nd clearance
levels,

e the responsibilities for the identification, design and completign O
e the responsibilities for obtaining all necessary clearances an
e applicable fire precautions and escape routes,

e site access and security arrangements.
5.4.2.2 Recommendations
The scope of work should contain

e site plans that are marked up to show
e details of the facilities (such as telepho

e details of a system of ¢

e where applic
e where extendi

5.4.3

Post-insta

5.4.31

e the responsibilities for obtaining all necessary clearances and permits (where not covered
by those obtained in 5.4.2.1),

e amaintenance and control procedure for the final cabling documentation.
5:4.3.2 Recommendations

The scope of work should detail requirements for

e operational training including safety,

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

e repair and maintenance contracts,

e spares, e.g. cable, cords, closures, connecting hardware, tools, test equipment and test
leads.
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5.5 Quality assurance
The installation specification shall

e contain a list of the items to be addressed in the quality plan applicable to the installation
as defined by, or on behalf of, the premises owner,

e identify the responsibilities for any additional tasks necessary to allow agreement of the

quality plan (see Clause 6).

NOTE For installations of cabling in accordance with ISO/IEC 15018 in single homes, quality plans are nat
required but may be requested.

6 Quality planning

6.1  Quality plan

by, or on behalf of, the installer in accordance with the req
quality plan shall be agreed with the premises owner pri
installation.

NOTE For installations of cabling in accordance with ISO/IE
required but may be requested.

The quality plan shall clearly state
demonstrate compliance with

e the requirements of this standard,

e the requirements of the referenced cab

a) for the tran
relevant, other€ont
bllng components and the cabling installation (including

verification o i \ i¢al, optical and/or electrical specifications based on the
manufac pecifications and relevant standards),

tween the installer, premises owner and, where

installation,
d) to be adopted to assess compatibility with any existing installed cabling,
e) to-address the impact of potential component incompatibilities,

f)\-to ensure the selection of appropriate cords to extend the fixed portion of the cabling to
create channels.

W lhaora ot ooa o oain [P2YH ad f oabl

ALl at + ik al ot 1PN tact:
VVIIUI\.;, ot arry HUIIIL UUIIIIH TS |||oLu||uL|u|| pluuvoo, III\)H\JULIUII (cyaacracn L\.rollllu O Uuullllu

components or installed cabling is specified in the installation specification, or by local
regulations, the quality plan shall detail the

e inspection and test equipment,

e the calibration status of the inspection and test equipment,

e sampling plans (see 6.2),

e measurement procedures (see Clause 10),



https://iecnorm.com/api/?name=0b501e692abc9b88a65ace94e9b9f1c6

ISO/IEC 14763-2:2012+AMD1:2015 CSV - 31 -
© ISO/IEC 2015

e treatment of results which are non-compliant or marginal (i.e. within the specified
measurement accuracy of the test system), see 6.2.

The quality plan shall detail the competency of personnel to undertake the installation in
accordance with the installation specification.

Where sampling plans are applied, the quality plan shall detail the procedures (for example,

extension of sampling procedures) to be adopted if sample testing identifies results which are
non-compliant or marginal (i.e. within the specified measurement accuracy of the test
system), see 6.2.

6.2 Sampling
6.2.1 Balanced cabling
6.2.1.1 General

design.

Table 1 — Installed baltn%

Parame(erg\gup/\ \) \T%lsmission parameter
Basjg verification Wke-\may

Continuity (d.c.)
Q Signal conductors

—  Screen conductors (if present) ?

—  Short circuits

—  Open circuits

Na trahsqis}on 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

Direct current (d.c.) loop resistance

Propagation delay

Delay skew

Alien (exogenous) crosstalk PS ANEXT

PS ANEXT,q
PS AACR-F
PS AACR-F

avg

a

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

NOTE Link or channel length may also be of interest, but is not a pass/fail
criterion.

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

fmks—simce—permanent—Hmk Tequirerments incorporate —am_adequate Tnmargim tosupport—the
expected variability of the cords used to create channels.

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

6.2.1.2 Permanent link testing

Independent of the requirements of the installation specification, basj parameters

of Table 1 shall be tested using a sample level of 100 %.

the sample level applied should be 100 %.

Where the installation specification requires acceptance Nesting
transmission parameters of Table 1 against the pexmanpent lj quirements of Classes E,, F
or Fp the minimum sample level appli e in e with 6.2.1.4.

ne
using-a\samyle

6.2.1.3 Channel testing

In all cases, independent of the
verification parameters sh e

Channel tests may bs

requires
a) one or more@ end of a permanent link of a given Class to create
a channel of the

b) permanent li
each end to el of a lower Class,

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

e) lengths and configurations of cabling that lie outside the reference implementations of the
referenced cabling design standards.

lnncases a), b), and c), where the installation specification requires acceptance testing of
internal transmission parameters of Table 1 against the permanent link requirements of
Classes D, E, E,, F or Fp the sample level applied should be 100 %. A lower sample level

may be applied to channel testing provided that the associated ISk of undiagnosed faults 15
recognised in the Quality Plan.

In cases d) and e), where the installation specification requires acceptance testing of internal
transmission parameters of Table 1 against the requirements of channel Classes D, E, E,, F
or Fp the sample level applied should be 100 %.
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Where the installation specification requires acceptance testing of alien (exogenous)
transmission parameters of Table 1 against the requirements of a specific channel Class the
minimum sample level applied should be in accordance with 6.2.1.4.

6.2.1.4 Alien (exogenous) crosstalk testing

Where the installation specification requires acceptance testing of alien (exogenous) crosstalk

transmission parameters of Table 1 of installed permanent links or channels against the
requirements of permanent link or channel Classes E, or F, of ISO/IEC 11801, the minimum
sample of disturbed permanent links or channels to be tested should be in accordance with
Table 2.

Table 2 — Minimum sample sizes for alien (exogenous) cross stlng
Total no. of links/channels Sample siz
N <\
3 to 150 3or0,1xN

(whichever is the greater)

151 to 3,200 33° Q \\ \
AN

3201 to 35 000 126
35 001 to 150 000 201 (
150 001 to 500 000 15 \//

Equivalent to acceptance\gual vel QL)~of 0\1-]% ormal inspection,
general inspection level | as define ISO 59 series foy populations of up to
500 000 links.

The sample quantity shalKbe subject tot e@tl n griteria as specified in IEC 61935-1.

] X This subclause specifies requirements and
the testing of these parameter groups. The test procedures and
equipment foroopfisal fibre cabling links and channels are specified in Clause 10.

Table 3 — Installed optical fibre cabling test parameters

Parameter group Transmission parameter
Basic verification Polarity
Transmission Attenuation

Length (propagation delay)

6.2.2.2 Permanent link testing

Where the permanent link contains non-fixed cabling (e.g. CP cord in ISO/IEC 11801 and LDP
cord in ISO/IEC 24764) any result is only applicable to the specific configuration under test.
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Independent of the requirements of the installation specification, basic verification parameters
of Table 3 shall be tested using a sample level of 100 %.

Where the installation specification requires acceptance testing of transmission parameters of
Table 3 against the requirements of a specific permanent link Class and

e where testing of optical fibre cabling attenuation is undertaken with equipment that also

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

o where testing of propagation delay/length is undertaken with equipment that also
automatically tests verification parameters, a sample level of 100 % should be used,

e provided that polarity has been confirmed, testing of length/propagation delay may “be
restricted to a sample level within a given cable containing a number ofpermanent links or
within a number of cables running in common pathways.

6.2.2.3 Channel testing

Channel tests may be used to determine performance wherg cification
requires

Where channel tests &
used and installed in t

6.2.2 apply. Q

at test results of individual parameters be marked with an asterisk if
e measured result and the test limit is less than the specified

The measurement accuracy is generally dependent on the field tester test limit, the nature of
the tést adapters, and actual link properties and is dependent on the frequency at which the
minimum test margin occurs.

6.3.1.2 Requirements

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

As examples, the quality plan may state that
e marginal pass results shall be accepted but marginal fail results shall not be accepted,
e marginal results shall not be accepted,

NOTE This implies that the performance of the installed cabling has sufficient margin to accommodate the
measurement accuracy of the tester to be used and that the tester measurement accuracy to be used is known.
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e marginal results shall be accepted: meaning that the fail limit is less stringent, as
compared to the required limit, by the uncertainty of the field tester.

To minimize marginal test results, the quality plan shall specify the properties of the field
tester that is used for testing. Field test equipment with better accuracy than the minimum
specified in IEC 61935-1 for a given cabling performance and frequency range should be
used.

6.3.2 Optical fibre cabling

ISO/IEC 14763-3 does not require that test results of individual parameters be marked withtan
asterisk if the difference between the measured result and the test limit is less than the
specified measurement accuracy.

6.4 Treatment of non-compliant results

The quality plan shall detail the procedures to be applied where
obtain a compliant result. Examples of such procedures

installation documentation.

6.5 Change control

All modifications, changes and variations to
should be clearly documented to enah g

7 Installation planning

7.1 General

This clause details req
e pathways an@
e functional elemép

e support fg

e voice,
e data,
e video,

o (“fire, security and access control systems,
e other building signalling systems (e.g. HVAC, EMS),

e machine control.

7.2 Safety
7.21 General
The specification of safety requirements is beyond the scope of this International Standard. It

is referred to those safety standards and regulations applicable at the location of the
installation.
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7.2.2 Mains power cabling

The proper implementation of the requirements of this standard assume that electrical
installations, bonding networks and protective measures against overlvoltages are undertaken
in accordance with the local regulations, as appropriate.

NOTE The IEC 60364 series may contain appropriate information.

In addition, installation and mitigation guidelines for electrical installations (including earthing)
to ensure electromagnetic compatibility may be found in IEC TR 61000-5-2.

7.2.3 Optical fibre cabling

The hazard classification of areas containing optical fibre information te
and optical fibre information technology cabling shall be undertake
IEC 60825-2 to define appropriate installation and labelling practices

ogy.-equipment
dance with

7.3 Environment

The MICE concept according to ISO/IEC TR 29106 shall b
where the cabling or parts of the cabling will be located

& the environment

performance.

7.4 Points of electrical contact

and any measures take

7.5 External s@

7.5.1 Requirement

Information
provider(s)

a

O T

onand numbering of individual circuits at each ENI,

o

any additional options required,

)

)
)
) the identificati
)
)

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

f) the liaison arrangements for the external service provider(s) and the premises owner or
an appointed representative,

g) the procedures to be followed by the premises owner or an appointed representative in
reporting and reacting to faults in the external service provision,

h) arrangements for access to the premises,
i) technical requirements for equipment supplied by the external service provider(s).

7.5.2 Recommendations

External service provider(s) should be advised of the foreseeable service requirements.
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7.6 Pathways and pathway systems

7.6.1 General

7.6.1.1 Pathway system types

Examples of pathway systems that may be used are shown in Table 4.

NOTE |If a pathway

system, cable management system or a compartment of a cable management system is

selected to support a specific cabling technology, it may not be suitable for the subsequent installation of other

cabling technologies.

Table 4 - Examples of pathway systems

Pathway systems

Features

Cable trunking

Enclosed containment systems — consisting of a base and ac

systems enclosure for cables or insulated conductors and possible

communications accessories.

Single or multiple compartment forms.

Available in metallic or non-metallic form.
Cable tray Open containment systems, consisting of a nded to house
systems cables and to provide support for the contained ca in horizontal pathways.

(e.g. above suspended ce|I|ng base ent , telecommunications spaces etc.).

Available in metallic or on-

Wire mesh cable
tray system

(basket)
Cable ladder Open con Wembers fixed to each other by means of
systems rungs, i to proyvide support for the contained cable when used

A form of cable tray syste t e cable tray\ch_s/m(s of a mesh of wires.
Typically available in mefallic form

Cabl

AA{alI

in horizontal and vertical pathways.

llic form.

Conduit systems

ontalmentgsystems of circular cross-section, providing an enclosure for cables
S.

Cable ducting
systems

N\ e

Interval SUN

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

ﬁ?@p/port system installed with appropriate spacing.
De

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

Designated routes

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

Catenary

A suspended strength member to which single or multiple cables may 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 Pathw

Access to pathw
multiple premises

ay systems — Requirements

ays and pathway systems containing the cabling infrastructures serving
(enterprises, tenants, etc.) shall be restricted as specified in Annex B.
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Elements of other supply systems such as water, heating, HVAC or sprinklers shall not be
used as pathways or support for pathway systems due to the potential environmental impact
and the risk that cable support will disappear by change to the supporting system.

The inside of the pathway systems shall

e have smooth surfaces and be free of burrs, sharp edges or projections that can damage

cable insulation,

e Dbe free of localised pressure points that may degrade the transmission performance of the
installed system.

Abrasive supports (e.g. threaded rod) installed within the cable fill area shall have that paortion
within the pathway system protected with a smooth, non-scratching coverj othat cable can
be pulled without physical damage.

Cable management systems of the types listed below shall
international standards

e conduit systems: IEC 61386 series,
e cable trunking systems and cable ducting systems:

e cable tray systems and cable ladder systems: |E(

cables are to be attached or supp¢
routes) then the cross-sectional area
surrounding the pathway system.

Segregation between mai
in accordance with 7.9.

g systems is required, it shall be maintained by

Where separation bet
i ange during installation or extensions to the

physical separ

installation.

7.6.1.3

7.6.1.3.1

It is recmM at the planning of pathways and the selection of pathway systems is
undertake ed approach and addressing each cabling sub-system in turn. For

a) the campus backbone cabling sub-system,
1)_between building entrance facilities (BEFs),
2) ~between BEFs and distributors,

b)»the building backbone cabling sub-systems,

€) the horizontal cabling sub-systems.

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.

7.6.1.3.2 Pathway and pathway system capacity planning

It is recommended to plan the pathway systems 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.
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The planning of pathway systems should provide adequate capacity to allow subsequent
installation of an additional 40 % of telecommunications cables whilst maintaining minimum
bend radii and segregation from mains power cabling (see 7.8).

7.6.2 Inside buildings

7.6.2.1 Requirements

7.6.21.1 Pathway systems

Pathway systems shall be installed to provide adequate protection to the installed cabling
where cabling can be damaged or have its transmission properties adversely affected.

The use of hidden pathways within plastered wall surfaces requires th
specified cables.

appropriately

following

e the mechanical characteristics of the pathway syste
o the location selected,

e the provision of additional local or g

loops) in accordance with
bend radius).

7.6.2.1.2 Minimu

The pathway s
fixed in accordanceé x

and operating — dyn

where gither~quliiple cable types are involved or cables have multiple bend radius
specifications (e.g. so-called shotgun cables or cables with 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.

Minimum bend radius is determined by manufacturers instructions. If instructions do not exist

threfottowinmgstrattappty
e the minimum bend radius for balanced cables containing up to 4-pairs shall be 50 mm,

o the minimum bend radius for optical fibre cables in accordance with IEC 60794-2-21 and
containing up to four optical fibres shall be 50 mm,

e the minimum bend radius for other optical fibre cables shall be 10 times the cable
diameter and shall not be less than 30 mm,

e the minimum bend radius for coaxial cables shall be 10 times the cable diameter,
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e the minimum bend radius for other metallic telecommunications cables shall be 8 times the
cable diameter.

NOTE 1 Pathway systems that do not allow such an approach may 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, may require greater bend radii than those specified
above.

onformant bend limiting techniques

EO Figure 3b — Examples of conformant bend limiting techniques

\<(/ Figure 3 — Example of conformant and non-conformant bend radius management

7.6.2.1.3 Maximum stacking height

The maximum stacking height in pathway systems is determined by manufacturers'
instructions. 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,
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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 5.

Table 5 — Stacking height for non-continuous and interval support pathway systems

Distance between Formula Maximum stacking height
suppon height 2 In mm
distance / in mm
0 150
100 140
150 136
250 , l 178
=150/(—/*0,000 7+1) N
500 /\<111 O\
750
1 000
1 500

7.6.2.1.4 Conduit
Where conduits are installed without

shall be 100 m unless appropriately
used.

Where a conduit contains bends

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 6 times the internal conduit diameter.
Bends in.the conduit shall not contain any kinks or other discontinuities that may have a
detrimental effect on the cable sheath during cable pulling operations.

€onduits should be considered as “full” when the cross-sectional area of the planned/installed
cables reaches 40 % of the conduit cross-sectional area.

7.6.2.1.5 Non-continuous support for cables

The maximum distance allowed between supporting elements of the pathway system is
1 500 mm.
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7.6.2.2 Recommendations
7.6.2.2.1 Pathway system capacity planning

Where bundles of cables are to be used, they should not contain more than 24 cables to
reduce risk of stress and compression at bends.

7.6.2.2.2 Cable protection

The use 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 4).

7.6.2.2.3 Conduit

used.

Conduits (or ductings)

the finished floor trfae.
NOTE This protrusiorn g i

protects cabling and fire:s

7.6.3

7.6.3.1

In installati de™bdildings, such as those shown in the example of Figure 5, it is
commonly req consider other factors (visible and hidden) which might have an

environmental impast’'on the information technology cabling. These include

¢ high\voltage underground cables or overhead lines (electromagnetic impact),
e (“steam pipes (temperature impact),
e. flooding (ingress impact),

e chemical contamination (liquid, gas),

e roads or railroad tracks (mechanical impact).

Where possible, the installation of information technology cabling in such areas affected by
these factors should be avoided. However, where national or local regulations allow,
mitigation may be applied by selecting appropriate components, pathways, and/or spaces.

Pathways between buildings may use a variety of underground and aerial pathway systems
and may use spaces and structures (e.g. hand holes, maintenance holes and
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telecommunications cabinets) that are constructed to assist cabling installation and to house
closures.

Building A Campus (premises) boundary
.'/
P 7/

__________________________ Building 8_|__}

‘"; """" )70 R I- 4 e

Underground utility tunnel —J ] :’: 7
l./.{ ..................................... ,
,’ Maintenance
’ _hole

e ——— == : xternal network provision
) Maintenance
Aerial pathway hole

™| Bldar

Bldg E Bldg
D F

Building C

installatig

nsQJt'e buildings

thways outside buildings

Figure 5 — Example ofcablin

Table 6 — Design and ptanning of

Dedicated unde;ﬁ'\o{nd Wk (_\\ \\’6edicated aerial pathways
Pathway Clearances fro Po Type
\tles (\Mﬁ
eparationsgfro Length
NET
/{{ept fbu aI Depth of burial
\Bcéd\cross%s Guying
Réi\cr&m/gs Braces (stays)
Method\of exwo\ Bu\n;) Attachment
Casing Spans Pole-to-pole span
Trenching Pole-to-building span
Boring (pipe pushing) Slack
Ploughing Lashing
kandscape restoration | Backfill Cable sag
Pathway Clearance
Separation

Riser protection

Earthing

Catenary wire Type of strand

Strand tension

Underground pathways and spaces may be
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e dedicated to the installation of information technology cables (e.g. direct-buried cable,
buried conduit, maintenance holes, hand-holes); Table 6 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 Information technology cabling pathways within utility tunnels may consist of indoor pathway systems

in accordance with 7.6.1 and 7.6.2.

Aerial pathways and spaces may comprise

e poles, catenary wire, anchoring guy wires and closures; Table 6 gives a non-exhdustive
list of design and planning issues,

e self-supporting cables, which may include a catenary wire; Table 6,4iV 3 exhaustive
list of design and planning issues,

e conduit or other pathway systems following the pathway of other v
7.6.3.2 Requirements
7.6.3.2.1 Pathway planning

The plan for routing of pathways shall take into acco

e existing buildings and structures,

o ampus,
e requirements, where appropriate, fg hoth pathways and cabling,
e requirements, where appropriate, \for ce provision between the campus

boundary and BEFs,

e risk assessment of ja

In areas accessible
protected from Oy

the installatien method,
e requirements forfuture expansion of the cabling to service additional buildings,

e need\for access.
The following shall be documented

e the installation method,

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.

It shall be assumed that underground pathway systems will become at least partially water
filled due to leaking and condensation.
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Utility tunnels are normally dry but can have a varying environment, cables placed in tunnels
shall have the appropriate properties for the environment.

7.6.3.2.3 Aerial pathways

The route of the cable shall be designed and built in such a way that damage or unsafe
situations caused by overloading the construction are avoided. At the crossing of two or more

routes, different cables shall not touch each other in any circumstances.

Special consideration shall be given to overhead routes that run parallel to or cross railways;
tramways, trolley bus cables, cable railways, cable ways, ski and chair lifts, motor ways,
roads and navigable rivers and waterways, etc. The minimum height of cables shall .comply
with national or local regulations during installation, maintenance and opeyation

The stresses on the cables and poles depend on the span length 2 3 e climatic
conditions that can have a major effect on tensions in poles, aerid ag are heat,
cold, wind and snow/ice load on cables and poles. Reference sk e national

Unless allowed by national or local
installed lower than power cables.

7.6.3.2.4 Minimum bend radii

ed or cables have multiple bend radius specifications
cables with catenary cables attached), the largest

Minimum bendxadius\is determined by manufacturers instructions. If instructions do not exist
the minimummbend xadius shall be 20 times the cable diameter.

NOTE 4.\Rathway systems that do not allow such an approach may 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, may require greater bend radii than those specified
above.

7.6.3.3 Recommendations

7.6.3.3.1 General

Information technology cables should be mechanically protected from 0,5 m below the surface
to a height of at least 3 m.

Separation between information technology and mains power cables should be at least 1 m
throughout pathways and within spaces.
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Where the IT cable contains metallic cable elements, surge protection should be applied at all
building entrances.

7.6.3.3.2 Underground pathways

During any given installation phase, additional pathway systems should be installed to enable
the subsequent installation of additional cables to minimize the number of future excavations

that are both disruptive and costly.

The following examples are included as guidance

e direct burial: while the trench is open, install additional spare ducts,

e conduit without sub-conduits,
— conduits should be 100 mm minimum diameter,

— conduits should be considered as “full” when the cross-setij area »of the
planned/installed cables reaches 40 % of the conduit cro

filled ducts,
e conduit with sub-conduits,

— an alternative is to apply

overall conduit and requires
significantly more flexibility).

NOTE 1 The most flexible installatiqon w
cables and multi-cable phases)

NOTE 2 Additional condui

7.6.3.3.3 Ae :

7.7 _Spaces

7.71 Requirements

7.7.1.1 General

Spacesstattnotbetocated
e in emergency escape ways (where they obstruct),

e in areas that are subject to risk of flooding.

Dimensions of spaces allocated to entrance facilities and distributors shall take into account
the initial volume and future expansion of information technology cabling and associated
equipment.
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Spaces shall be located to provide appropriate levels of security (restricted access) to the
cabling and equipment to be contained within them. Access to spaces containing the cabling
infrastructures serving multiple premises (enterprises, tenants, etc.) shall be restricted as
specified in Annex B.

Signage shall be in accordance with the security plan for the premises.

7.71.2 Spaces and structures outside buildings

Access to pathways between buildings is provided by spaces and structures that typically
comprise maintenance holes, hand-holes and telecommunication cabinets. Maintenance hqles
are preferred over hand holes as they provide greater flexibility for extension and expansion
of the installed cabling infrastructure (e.g. additional pathways).

All openings to spaces and structures shall maintain th
space or structure.

Cable entrances to spaces and structures shall

e designed to
either multip

ables with catenary cables attached),

(e.g. so-calle the largest
minimum bengAf

e large enoug esures”and “feed in” if required

e contain ad pport closures, if required

Routing of cab aintenance holes shall enable the installation to comply with the

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

Where the spaces and structures are intended to contain active equipment

¢ the temperature and humidity shall be maintained to allow continuous operation of the
active equipment,

e adequate mains power 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.
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7.7.1.3 Entrance facilities

Provision shall be made to allow the sealing of pathway systems entering buildings to prevent
ingress of water.

Information technology cables that do not comply with the minimum recommended
performance requirements of IEC 60332-1-2 shall either be

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.d.
floor/ceiling/wall)

or

e any length exceeding 2 m (unless an alternative distance if specified (by local regulations)
is installed within trunking or conduit that is considered as a fire barrier ip~accordance with
local fire regulations.

NOTE This also applies where the cable has to pass through a space™ fife barriers
within a building.

7.7.1.4 Rooms intended to contain distributors

While access is requir
500 Ix in the horjzon

finished floor in @

~and racks, lighting shall provide a minimum of
i the vertical plane, measured 1 m above the

The location ofithe distributors within the room and any relevant mounting shall be capable of
supporting Ahe"* loads 4applied 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.

7.7.1.5 Enclosures containing distributors

Where the enclosure is intended to contain active equipment in addition to the distributor

o the temperature and humidity shall be maintained to allow continuous operation of that
active equipment,

e adequate mains power shall be provided.

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.
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7.7.2 Recommendations
7.7.21 General

Spaces should be located centrally in the area they serve.

Positive air pressure systems (including appropriate filters) should be used to prevent ingress

of dust and other contamination to the space.

Any water and drain pipes that pass through the space should be located away from and not
directly above cabling or equipment.

The provision of mains, or other, power should be adequate to support operation.'of the

information technology equipment intended to be housed within the spacs

7.7.2.2 Spaces and structures outside buildings

G

Malntenance holes are preferred over hand holes as they prov

greate exibility for

e adequate physical protection (e.g. by appropyi

e adequate security (e.g. locks).
7.7.2.3 Rooms intended to contain distrikuto

Floors, walls and ceiling should be sele

material.

Rooms in which
should be provided

To provide additi pace for equipment installation and maintenance, the room dimensions
should be 3 m"x 3 mvninimum.

To provide additional space for equipment installation and maintenance, the minimum room
dimensions for distributors containing up to 500 outlets should be 3,2 m (length) x 3 m (width)
(se€ Figure 6a).

For distributors containing more than 500 outlets, the minimum room size should 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 6b).

NOTE These recommendations 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 front and back of the cabinets or
rack to install additional cabling and equipment (see 7.8.2.3).
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1,6m 1,6m 1,6m

3.2m 32m

‘ 30m

Figure 6a — Minimum room dimensions to support Figure
distributors containing up to 500 outlets

Figure 6 — Dimensions of rooms inte

rooms intended to contain
gs of equipment to be brought

Building elements (e.g. doors, floors;
distributors should accommodate the p
to the rooms.

7.8 Functional eleme
7.8.1 Requir@‘;nt
7.8.1.1 Genera

Functional

eleme ated where it is possible to undertake subsequent

closure, acce ains power cabling shall be restricted according to local regulations.

NOTE If mains power cabling and information technology cabling are installed without physical barrier between
the two tsystems, work on either cabling system may be limited to persons with appropriate qualifications
designated by national or local regulation.

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

7.8.1.2 Termination points

Termination points for information technology cables shall be located and oriented in such a
way as to prevent ingress of moisture or other contaminants and to reduce the risk of damage
to the cables connected to them. Connecting hardware selected for information technology
cabling shall not be interchangeable with the sockets or plugs used for mains power
distribution.

Where termination points are presented at outlets (i.e. not within distributors)
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e user-accessible outlets shall be located in fully accessible, permanent locations such as
building columns, and permanent walls,

e restricted-access outlets may be installed in other places (e.g. above suspended ceilings
or under raised floors),

e outlets shall be placed or protected to prevent accidental damage due to frequently
moving objects such as vacuum cleaners, rolling tables and hospital beds,

e outlets 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 instahatien of additional

cabling without major disruption.

7.8.1.4 Cabinets, frames and racks

Cabinets, frames and racks (or the closures within them) shall i gry levels of
physical and environmental protection for the information e gy cabh
installed. Cabinets, frames and racks shall achieve the ne% Qtection\by their location,
design features or a combination of both. Where n
provided within the space and/or cabinets.

e be consistent with the space, floo
technology equipment,

e provide a minimum clea

The height of cabjrets
the room heigh@

pathway systems.

The design and
ensure that

have muhi N adius specifications (e.g. so-called shotgun cables or cables with
catenary cabtes 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. so-called shotgun cables or cables with catenary
cables attached), the largest minimum bend radius shall apply,

o facilities for the management of cables and cords are provided that enable horizontal and
vertical management of all cords and jumpers to the maximum planned fill,

o fittings are provided for the functional and protective earthing of information technology
equipment and cabling,

e adequate ventilation is provided for anticipated information technology equipment,
e cable segregation requirements of 7.9 are met.
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7.8.2 Recommendations
7.8.2.1 Distributors within rooms

Distributors should be located in dedicated rooms.

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 with the maximum lengths specified within the
reference implementations of the referenced cabling design standards.

7.8.2.3 Cabinets, frames and racks

The vertical cable management, horizontal cableT eqnt, slack storage, and location of
: end adius requirements of the

7.9.1 General

irments and recommendations for unscreened and
screened cables in C 61156 series (together with other balanced and
unbalanced, inclydi a with respect to electromagnetic interference from
mains power sup ing. dppropriate, the requirements and recommendations are

This subclause

o the electromagnetic environment complies with the levels defined in the IEC 61000-6
series of~standards for conducted and radiated disturbances (e.g. mains power cabling),

e the mains power supply is non-deformed but has high frequency content consistent with
thesswitching and operation of connected equipment in accordance with the IEC 61000-6
series of standards,

NOTE 1 “Deformed” mains power supplies are outside the scope of this standard and may require additional
engineering practices.

o the Information technology cabling supports any applications listed in the referenced
cabling design standards.

The segregation requirements of 7.9.2 are those required with regard to electromagnetic
interference (EMI). Local regulations for safety may contain different segregation
requirements. In these circumstances safety has highest priority but the more stringent
requirement shall take precedence.
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NOTE 2 Mains power cabling outside buildings may carry high voltages and currents which render above
assumptions invalid and separation distances of many metres may be required.

The premises-specific clauses of this standard may contain modified segregation
requirements. Where manufacturers' instructions require more stringent installation practices,
these shall be followed.

WhermTtabtimg—s—instatted—m—am—etectromagnetic—environment—exceedingthe—tevets—of
IEC 61000-6 the separations may need to be increased.

Specific items of electrical equipment and the power supply cabling associated with them may
require additional practices resulting in segregation requirements in excess of those of (%.9.2.
Examples of such items include certain types of lamps and equipment inghidjng that ‘used in

transmission systems. Table 7 provides minimum recommended/ s& i distances
between metallic information technology and certain items of elegfncal equipmaentand the

power supply cabling associated with them (without taking mto cogside the_screening
effectiveness of cables or cable management systems). ould be
performed based on products suppllers mformatlon where aval ermine the

not exist, analysis should be performed regarding 4
range, harmonics, transients, bursts, transmitted > there is a conflict
between the outcome of such analysis and the requirgm ing’from the analysis of

Table 7 — Separation\rec S
information technologycabling and({specifi

Sot&disturba\ts

Fluores tla}u{s“ aN

NW Iarhps

M NON_)

and/or by mitigation techniques that modify the environment including,

e isolation-from the defined environment (by means of protection/segregation),

e separation from the defined environment.
7.9.2 Requirements

7.9.21 General requirements

The requirements for separation between information technology cables and mains power
cables depends upon

e the electromagnetic immunity of the information technology cable measured as

— coupling attenuation for screened balanced cables,

— tranverse conversion loss (TCL) for unscreened balanced cables,

— screening attenuation for unbalanced (coaxial) and twin axial cables,
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e the construction of the mains power cable,
e the quantity of, and type of electrical circuit provided by, the mains power cables,

o the presence of dividers between the information technology cables and mains power
cables.

The minimum separation requirement “A” is calculated by multiplying the minimum separation

S~ obtained from Table 9 by the power cabling factor "P~ from lable 10. The value of 'S
obtained from Table 9 depends upon the classification of the information technology cable of
Table 8 as shown in Figure 7. A flow-chart approach to this calculation is shown in Figure 8.

Segregation Class = “a”
(from Table 8)

v

Select containment
(from Table 9)

v

Determine S
(from Table 9)

Determine P
(from Tab;){))

The separation requirem in Table 9 shall be applied if
e the mix of applicatipns alled is unrestricted
e the type of c@

If the cable perfor yard e relevant parameters is unknown then it shall be
assumed to mee S ; "a”.

The separation requiretne w segregation Class “b” in Table 9 represent the minimum
requiremen is B here the cabling to be installed is in accordance with, and is
intendedto “sUppoY ppllcatlons listed in, the referenced cabling design standards
Reduced sep b 3s€d upon segregation Classes “c” or “d” of Table 9 may restrict the

type and use.ofveables,installed in the pathways and cable management systems selected.

Future expansion of both the mains power and information technology cabling shall be taken
into account when determining the separation requirement and the selection of pathways and
cable.management systems to be used to provide the required separation.

Local regulations may require a barrier or greater separation than calculated using this
approach.

The free space separation of Table 9 also applies

o to telecommunications cables and main power cables installed in the same containment,

e any containment that does not meet the minimum screening performance levels applicable
to the open containment of Table 9.
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Table 8 — Classification of information technology cables

Information technology 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
aB
>80 >85
(see Note 1) 270 - 10 x1g f (see Note 5) d
>55
(see Note 2) >60 - 10 x Ig f >55 c
>40 >50-10xIg f 540
(see Note 3) (see Note 4) -
<40 <50 -10xIgf <40
NOTE 1 Category 5, 6, 6,, 7 and 7, cables meeting the Type la coupling
IEC 61156-5 and IEC 61156-6 meet segregation Class “d”.
NOTE 2  Category 5, 6, 6,, 7 and 7, cables meeting the Type Il
IEC 61156-5 and IEC 61156-6 meet segregation Class “«
NOTE 3  Category 5, 6, 6,, 7 and 7, cables meeting the Ty
IEC 61156- 5 and IEC 61156 6 meet segregation Class
NOTE 4 Category 5, 6, 6,, 7 and 7, cables meeting
IEC 61156-6 meet segregation Class “b”. THes
Class “c” or “d” provided that t
NOTE 5 Cables in accordance with IEC6119 SO/IEE~15048, Category BCT-C) meet segregation
Class “d”.
&‘@n separation S
alnment applied to information technology or
mains power cabling
Segregation re spacesepa tion pen metallic Perforated metallic Solid metallic
Class w' containment containment ? containment
ectr (NOTE 1) (NOTE 2) (NOTE 3)
(from Table 8)
mm mm mm

L 8 5

\ 38 25
Y

\ 100 75 50

d
c
%
a

o |O|o |o

AN/ 300 225 150

a The upperwe o}\installed cables shall be at least 10 mm below the top of the barrier.

NOTE 1

NOTE 2

NOTE 3

Screening performance (DC to 100 MHz) equivalent to welded mesh steel wire mesh cable tray of
mesh size 50 mm x 100 mm (excluding cable ladders). This screening performance is also
achieved with a steel cable tray of less than 1,0 mm wall thickness and/or more than 20 % equally
distributed perforated area.

Screening performance (DC to 100 MHz) equivalent to a steel cable tray of at least 1,0 mm wall
thickness and no more than 20 % equally distributed perforated area. This screening performance
is also achieved with screened power cables that do not meet the performance defined in Note 3.

Screening performance (DC to 100 MHz) equivalent to a steel conduit of 1.5 mm wall thickness

Specified separation is in addition to that provided by any divider/barrier.
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Table 10 — Power cabling factor P

Electrical circuit type Quantity of circuits Power cabling factor “P”
(see *™°) (see )
20 A 230V 1-phase 1t03 0,2
4to6 0,4
7 109 0.0
10 to 12 0,8
13 to 15 1,0
16 to 30 2
31to 45 3
46 to 60 4
611to0 75 g
>75 B A~
The power cabling factor shall be used as a multiplier for the calcul distanceA fr
Table 9.
3-phase cables shall be treated as 3 off 1-phase cables.
More than 20 A shall be treated as multiples of 20 A.
Lower voltage AC or DC power supply cables shall be treated b eir current
ratings, i.e. a 100 A 50 V DC cable = 5 off 20 A cableg”(P =6,4
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START

Is cabling dedicated to
CATV applications?

YES

— 57 —

v

See |EC 60728 series 4

See Note

Is application support
in accordance
with generic cabling
standard

YES

Minimum
Segregation Class = “b’|
(from Table 8)

Segregation Class = “a’l
(from Table 8)

v

Select containment
(from Table 9)

v

Determine S
(from Table 9)

SR

Determine P
(from Table 10)

ai
A
[9)

N&Qcable
elect 3ltepnative with
(o] .
ent alternative
egregation Class

Amend separation
as appropriate

Install

NOTE~ ‘Unless the cabling to be installed is intended to support the applications listed in the relevant generic
cabling design standard: i.e. the mix of applications or the type of cabling to be installed is unrestricted, the

separation requirements for Segregation Class “a” in Table 9 are applied.

Figure 8 — Flowchart for cable separation calculation

See Note

The applicable minimum separation requirement “A” is the minimum separation between the
information technology cables and mains power 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 information technology cables and mains power cables within a single pathway system, or

in parallel pathway systems, without dividers
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a) A is the minimum separation between the information technology cables and mains power
cables including all allowances for cable movement between their fixing points (see
Figure 9a),

b) where no fixing or restraint is present, A is assumed to be 0 mm (see Figure 9b).

For information technology cables and mains power cables within a single pathway system, or
in parallel pathway systems, with dividers

c) for cables installed in adjacent compartments of a pathway system or another pathway
that incorporates a divider, the required separation A shall be provided by the divider (seé
Figure 10a), 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/A shall be)provided
by the distance between the dividers (see Figure 10b), unless additjonal cable fixing or
restraint is present (see a) above).

The m|n|mum separation requwement applies

maintained at 90 ° on either side of the crossing for a distance s than the applicable
minimum separation requirement.

Where mains power cables (other than single
AC 600 V) pass through a fire barrier jt\i
this subclause provided that

at voltages exceeding
separation requirements of

o i i stion gparation occurs is not greater than the

Minimum assumed separation
A = divider thickness

Figure 9a Swnh restrain Figure 10a — Separation with single divider

A=0 A = distance between divider
o T e rcﬂ
. = mains power cabling . = mains power cabling
O = information technology cabling O = information technology cabling
A = minimum distance between cables taking into account A = minimum distance between cables taking into account
any external forces including gravity any external forces including gravity
Figure 9b — Separation without restraint Figure 10b — Separation with multiple dividers

Figure 9 — Separation of mains power and Figure 10 — Separation of mains power
information technology cables without and information technology cables with
dividers dividers
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7.9.2.2 Conditions for zero segregation

No segregation is required between information technology cabling and mains power cabling
(other than that required by national or local regulation) provided that all the following
conditions are met

e the environmental classification for the information technology cabling complies with E; of

ISOAEC TR 29106;
e the power conductors
e form single phase circuits,
e provide a total power of 10 kVA (maximum),

NOTE 1 In regions using 110/120 V this corresponds to a maximum current of 8Q
230 V this corresponds to a maximum current 32 A.

d\|n regiohs using
e comprising a circuit are maintained in close proximity (e.g.

twisted, taped or bundled together),
e and either

NOTE 2 The selection of

modifications are subique 9

7.9.3 Recommendati

nes and racks should be separated from electrical
w-voltage (HV/LV) transformers.

The instaltation of the cabling shall be in accordance with Clause 8.

Mixifg-of unscreened and screened components within a channel shall only be implemented
in‘accordance with supplier’s instructions.

Connecting hardware shall be arranged and mounted in closures in accordance with

caonnectinahardwara cunnliar’c inctriontinne
SO eCTmgTarawarec—o o ot o CtroTTroT

TP

The earthing of extraneous metallic elements (e.g. armouring, strain relief members of optical
fibre cables) that are part of the cable construction shall be in accordance with local and/or
national regulations and the procedures used shall be documented.

7.10.2 Unscreened cabling

The cabling shall be terminated in accordance with 8.10.2.
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7.10.3 Screened cabling

The cabling shall be terminated in accordance with 8.10.3.

The screen shall be continuous at and between connectors providing the connection to the
application-specific equipment via a cabling channel.

324  Ooticalfil bli

7.10.4 Optical fibre cabling

Optical fibre provides electrical isolation between buildings. Extraneous metal in optical fibre
cables shall be treated as detailed in 8.9.2.1.

8 Installation practices

8.1 General

Clause 5), quality planing (see Clause 6) and the relevant planhing cari accordance

with Clause 7. The client shall be advised of all deviations<and a

and necessary equipment to be deli
installation.

8.2 Safety
8.2.1 General

beyond the scope of this International Standard.

The specification of sa
Local regulation@

requirements of this standard assume that electrical
and protective measures against overlvoltages are undertaken

The bonding networks within premises served by metallic cabling shall be undertaken in
accordance with local regulations, as appropriate.

NOTE The IEC 60364 series may contain appropriate information.

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,

e the quantity of optical fibre waste,

e the collection and disposal of waste fragments,
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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 Enclosed spaces

It is possible for explosive, asphyxiating or toxic gases to build up in ducts, draw “pits,
maintenance holes or other closed chambers. Before entering any such areas, they shall be

Where a gas hazard is detected, the installer shall inform the nomx i gntact and
appropriate action shall be agreed and performed.

8.2.7 Maintenance holes

Frames and covers of maintenance holes shall be correé
safety hazard.

8.2.8 Closures

Before installing information techno
cabling, compliance with local regulation

8.3 Environment
8.3.1 Storage

8.3.1.1 Requireme

The environmen
are stored shall be

8.3.2 Installation — Requirements

The)installer 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
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inspection and/or testing shall be replaced to provide the required environmental and physical
protection to the components.

8.5 Pathways

8.5.1 Requirements

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. boxeés,
reels, drums) and associated installation equipment in accordance with the installation
schedule are accessible and available. The client shall be advised of all ary deviations
or actions required.

confirmed.

The installer shall ensure that

e the pathway systems selected are able to support ables to be installed,

e the fixings and supporting structures for the pathwa 3 re_suitable to support the

e all necessary installation accessorigs are avaj
e the required identifiablg technique (. 2 M2Y are installed to allow cable to be
installed and, where & i iXed A ¢cordance with the applicable minimum bend
radius.
8.5.2 Inside buyjldik
Where it is neceg:>

or duct covers) on

to access pathways (e.g. ceiling tiles, floor covers
be removed and these shall be replaced and/or

reinstated as sooql as practi e and in accordance with local regulations (site conditions).
In fixed inst act to the installed cabling can occur (specifically including all
cabling v qve ffoor level) protection shall be afforded by one or more of the

following

ical ch

e the location selected,

e the mechan racteristics of the pathway system,

e the.provision of additional local or general mechanical protection.

Fire/barriers and gas seals shall be opened only when necessary and reinstated as soon as
practicable and in accordance with local regulations.

8.5.3.1 Requirements
8.5.3.11 Overhead

Supporting structures shall be suitably treated to prevent decay.
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8.5.3.1.2 Underground

Sections shall be jointed to inhibit ingress of gases, water and foreign materials.

8.5.3.2 Recommendations

8.5.3.2.1 Overhead

Attachment of catenary wires to buildings should be

e permitted only when it is clear that the load on the fixing point will not exceed its design
strength and the structure of the building is capable of sustaining the load with a safety
factor,

e avoided in earthquake zones.
8.5.3.2.2 Underground

All underground cable management systems should be made n or terial. (see
7.6.3.3.2).

8.6 Spaces

8.6.1 Requirements

The installer shall ensure that the space itk vich f ¥ and equipment are to be
S {fo)) on (Se¢ Clause 5) and also meet the

accordance with the i ! ificati seg/Clause 5) and also meet the requirements
of 7.7.1.3

8.6.3 Rooms@ :

The installer.shall elsure that cabinets, frames and racks are in accordance with the
installation(specification (see Clause 5) and also meet the requirements of 7.8.1.4.

8.6.5 Closures

The’installer shall ensure that closures are in accordance with the installation specification
(see Clause 5).

8.6.6 Outlets

The installer shall ensure that outlets are in accordance with the installation specification (see
Clause 5) and also meet the requirements of 7.8.1.2.
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8.7 Pathway system installation
8.7.1 General
8.7.11 Requirements

Pathway systems shall be installed

e in accordance with instructions provided by the manufacturer(s)/supplier(s) of the cable
management systems,

e to achieve the planned electromagnetic performance in relation to the installed cabling,

e to allow installation of cable without damage to the cable,

e without sharp edges or corners that could damage the cabling instg wthin“or upon

them,

e to enable the creation of fire barriers in accordance with local regquls

liquids cannot collect,

e where required, sections of cable management s
of gases, liquids, etc.

Until the installation work is finished the system shall be protected from

Pulling wheels or oth 3 \ assist cabling installation) shall be fitted
where necessary.

Pathway systems.shal} be sealed at the point of entry to buildings to prevent ingress of water.

8.7.2.2 Recommendations

Cable management systems should be installed in such a way that the transfer of acoustic
noise is minimized.

8.7.3 Outside buildings

8.7.3.1 Requirements

Existing catenary wires shall be checked for satisfactory function and, where necessary,
catenary wires shall be replaced.

8.7.3.2 Recommendations

Marking tapes should be laid above underground pathway systems.
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8.8 Closure installation

Closures shall be fixed or mounted in position using the recommended fittings and labelled
and identified according to the installation specification (see 9.2).

Closures containing optical fibre terminations or joints shall be labelled in accordance with
IEC 60825-2 as appropriate to the hazard classification of the location (see 5.3.3 and 7.2.3).

Optical fibre adaptors shall be fixed or fitted with suitable protective caps to prevent the
ingress of foreign material.

8.9 Cable installation

8.9.1 Cable installation within pathway systems

8.9.2 General
8.9.2.1 Requirements

Installation of cables shall be in accordance with the
manufacturers/suppliers of the cables and the pathway sy

installation.
Cables shall not be exposed to humidity ¢ o(tside the limits detailed in

the manufacturers’/suppliers’ specifications;\this ised effects such as those from

Metallic informatior ) i mains power cabling shall be segregated in
accordance with theregquirements©k7.9

b) ensure that™mjnimym bend radii are as specified by the cable manufacturer, supplier or in
accordance with~the relevant product standard,

c) ensure that the tensile load applied to the cables and cable bundles are as specified by
the\cable manufacturer, supplier or in accordance with the relevant product standard,

NOTE Unless otherwise stated in the suppliers/manufacturers specification, the maximum tensile load
applied to a bundle is that specified for a single cable.

d) _nrotect cahles from damaae durina installation (e a stennina on cahbles or hanaing
g ) g oY Ll AR} I-ARRES )

bundles with insufficient support),

e) prevent pressure marks (e.g. through improper fastening or crossovers) on the cable
sheath or the cable elements,

f) prevent optical fibre within cables experiencing direct stress following installation (where
long vertical runs are proposed optical fibre cables may need to deviate from the vertical
by the inclusion of short horizontal runs or loops at intervals as recommended by the
manufacturer),
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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.

The earthing of extraneous metallic elements (e.g. armouring, strain relief
fibre cables) that are part of the information technology cable cons

members of oOptical
shall-"be in

8.9.2.2 Recommendations

Labels, or equivalent, should be applied to the ends of cable e cables are

8.9.3 Inside buildings
8.9.3.1 Requirements

Following cable installation, pathway
to prevent ingress of water.

e point of entry to buildings

with the minimum recommended

Information technology cables that do t
- [l be\installed according to the instructions of

performance requirement
the planner (see 7.7.1.3).

Measures shall be_t . quids and/or gels present within the information
technology cabl gaki athways

The position of AR ionxiechnology cables and the location of closures in cable
management syte \S in/ accordance with the instructions provided by the
manufacturers [ e cable management systems (subject to meeting the
segregation eqU|r \en ) When installing cables into cable management systems

8.9.3.2 Recommendations

The size of cable bundles should be restricted to a maximum of 24 4-pair balanced cables.

8.9.4 Cable installation in maintenance holes

The following practices shall be applied

e cables shall be installed in lowest conduits first,
e cables shall not be inter-twined,
e support shall be provided to cables to prevent them lying on the floor,

e no excess cable lengths (other than specifically designated in the installation
specification) shall remain,
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e sufficient floor area shall be maintained to allow work to be undertaken.
Following the installation of cables within maintenance holes

e floors shall be free of debris,

e sump covers shall be removed,

¢ _mammtenance hote frames shatl be secured,
e access key-holes shall be checked for wear and appropriate action taken,

e maintenance hole covers shall be seated correctly.

8.9.5 Cable installation within closures — Requirements

Cables entering closures shall use appropriate openings, glands and/or fi

a) maintain the environmental performance of the closure,

b) provide the necessary cable support and ensure minimum Bend xad\j specified by

the cable manufacturer, supplier or in accordance with the R andard,

c) provide strain relief for the cable if not already provided tures within the
closure.

Measures shall be taken to prevent any liquids and/qfr ithin the information

e cable tests to be unde : he quality plan, prior to terminating or
jointing of the cabl

Any cabling not containe
damage by use Qpri
optical fibre, sleeves ~
closure.

ere the cable elements comprise primary coated
» protect the optical fibre from damage within the

Within closu ement shall be uniquely identifiable using one or more of the
following

e labelling,

e physigalposition or routing.

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.T 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 information
technology cable from leaking at any termination point.
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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.

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 conne hardware and

closures shall be in accordance with the installation specification.

8.10.2 Balanced cabling

Balanced cables shall be terminated in accordance wit g hardware
manufacturer’s instructions to maintain the intended perfor. X i

used for balanced cabling shall be installed to provjk i ignal impairment by
preserving wire pair twists and conductor sepa 1S possible to the point of
mechanical termination (by not changi P twigt):n Jaddition, only a minimum of the
cable sheath shall be removed.

Cable screens s b
be terminated i
maintain the intendeéd

hardware.

Joints (fusion or mechanical splices) and their strain relief mechanisms shall be fixed and
supported within the optical fibore management system of the closure.

If\\required by the quality plan, optical fibre connector end faces shall be inspected in
accordance with ISO/IEC 14763-3.

fdentification (by fabelling or other means) of optical 1ibres within closures shall be such that
the polarisation 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 cord and jumpers installed during the installation process.
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8.12 Surge protective devices

Where installed, the earth connection of surge protection devices shall be functionally bonded
to both the equipment earth connection and that of the main earthing terminal.

8.13 Acceptance

8.13.1 Inspection

If required by the quality plan, acceptance inspection shall be undertaken as soon as
practicable following the

e final assembly of the closure into the desired location,

e labelling in accordance with the installation specification.
8.13.2 Testing

If required by the quality plan, acceptance testing shall be unde
following the

practicable

e final assembly of the closure into the desired location

e labelling in accordance with the installation specificatigon.

9.1 Symbols and preparation of d

9.1.1 Requirements

Symbols to be.\use s records should be in accordance with the IEC 60617 series.

9.2 Administration
9.24 General

This standard addresses the administration of telecommunications infrastructure by

2
o

.....

O

specifying the type of database or system to manage the records,

o O

specifying how components shall be labelled,

D

)
)
) assigning identifiers to components of the infrastructure,
)
)

specifying reports presenting information on groups of records,

—h

) specifying graphical and symbolic requirements.
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The administration system specified by this standard enables management of the following
components

[

telecommunications cables,

O

telecommunications terminations, joints and closures containing them,

O

o

telecommunications spaces including cabinets, frames and racks,

)

)
)
) telecommunications pathways and pathway systems,
)
)

telecommunications bonds to earthing networks.

The administration system enables the components of the cabling system to be identified"in
terms of their type, location, usage and other criteria.

9.2.2 Administration system
9.2.2.1 General

An administration system shall be specified to enable effectife operatio gnance and

The minimum requirements of an administration system>(g .22.4) dre defined based upon
the installation complexity level (see 9 i xity level (see 9.2.2.3) of
the infrastructure.

9.2.2.2 Installation complexity

elements in the fixed ablex i 3 ' allation and should be determined by
reference to Table 11. d upon implementations of generic cabling
in accordance with th i : documents. Other implementations of fixed

cabling may req@a p

Where areas may, Qave

premises) the mare den
T

1 — Level of installation complexity

| No. of fifed cabeXglehents * 2 to 200 201 to 20 000 >20 000
N\
Office D4 Level 2 Level 2 Level 3
Industrial 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
@ 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 12. The number of
administered ports is defined as the number of user-accessible equipment interfaces including
those on the connected equipment.
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Table 12 — Level of operational complexity

- 71 -

No. of administered ports 2 to 100 101 to 5 000 >5 000
Office Level 1 Level 2 Level 3
Industrial 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
9.2.2.41

Administration system

Requirements

The administration system shall meet the requirements of

e Table 13 based upon the installation complexity Level de able11
e Table 14 based upon the operational complexity Le
Table 13 — Minimum requirements of administration systems
N\ AN
A Aoy g
IDENTIFIERS N/
Infrastructure complexity Level /L 1 2 3
Bonds — functional earth \ (_\ ) - Yes
Cabinets/frames ( f\\ \) N > Yes Yes Yes
Cables N ~ ) Yes Yes Yes
Closures L \ - Yes Yes
Pathways < > z < \/ - - Yes
Spaces ( - Yes Yes
Termination points (C]BQMJON > Yes Yes Yes
LABELS (fixeg/t‘o{hNte\Q &xqre rt of the item)
Infrastruct}l\e &mplem % \/ 1 2 3
Bonds {k \cmé\e%\@ee Ng)te 1) - - -
Cabinets/fram \ Yes Yes Yes
Cables (see/Note 2) - Yes
Closures - Yes Yes
(unlessiindicated by visible termination point labelling)
Pathways - - Yes
Spaces (at entrances) - Yes Yes
Termination points including joints (see Note 3) Yes Yes Yes

RECORDS (AND/OR DRAWINGS) that provide information about the item

together with oth

er items related

to it
Infrastructure complexity Level 1 2 3
Fixed cabling (see Note 4) Manual Manual Electronic
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NOTE 1 National or local regulation may require labels to identify their function.
NOTE 2 Labels at both ends.
NOTE 3 Indicating the treatment of cable elements at the joint.

NOTE 4 Manual records include paper-based systems. Electronic records include spreadsheets, databases,
etc.

The additional features provided by “Enhanced” administration systems in Table 14 maybe
required by local regulations regarding security of information technology service delivery.

The administration level shall be specified in the technical specification (sge 5.

Table 14 — Minimum requirements of operational admin{t\i'on stem

Administration system(

IDENTIFIERS N\ v P\
2 WO )

Operational complexity Level 1 Enhanced
Cords/jumpers - / o~ \X Yes
LABELS (fixed to the item or are part of the item) f\\ ) /
Operational complexity Level /\ A > ( (2) ‘\/> 3 Enhanced
Cords/jumpers (see Note 1) Yes Yes
RECORDS (AND/OR DRAWINGS) that provi?e’ﬁ‘formé‘Qa\lee item together with other items related
to it

(AN
Operational complexity level \ \ \\1 2 3 Enhanced
Cord connections (see NotEs 2\a\ndN N’éne\\/ Manual Electronic Automated
Service delivery (see Notel3) (\ \Nene/ None None Automated

NOTE 1 Labels o er mgans to j ends gf a cord

NOTE 2 Manual record
etc.

d s¥ystems. Electronic records include spreadsheets, databases,

9.2.2.4.2 ommendations
Additiondl jlabelling should be considered in locations where separation of cabling

companents during maintenance or repair could result in identification problems during their
re-instatement.

9:2.3 Identifiers — Requirements

The elements of the telecommunications infrastructure that arg rnqllirnd hyv _the epar\ifinr'l
H

administration level, to be subject to an identifier scheme shall each have an identifier that

e is unique within the administration system,
e explicitly defines the element to which it refers (e.g. closure, cable, outlet etc).
The identifier scheme shall conform to the requirements of ISO/IEC TR 14763-2-1 unless the

installation specification requires an alternative scheme that also meets the above
requirements.
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The identifier serves as the key to finding the record of additional information related to that
element.

9.24 Component labelling

9.24.1 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 point of installation (such as moisture, heat, or ultraviolet light), and shall have a.design
life equal to or greater than that of the labelled component.

Non-machine readable labels shall

o feature permanent and readable text (by use of appropriate

e be printed, machine-generated or manufactured as part of t
Machine readable labels shall

e use permanent media,

A

Element ( Nuirer%nts for labelling Specific requirements for labels
Telecommunic S o\ at the exterior of all entrances either | e containing space identifier.
spaces n oryadjacent to the doors.

Cabinets frames\ ra s\ o\ at the top of the front surface with e containing cabinets/frame/rack
its identifier; identifier.

at the top of the rear surface of the
cabinet, rack, or frame if the rear of
the cabinet, rack or frame is not in
direct contact with a wall.

Cabingtiframe, rack row e at both ends of a row. e containing row identifier.

Patch panels and blocks e on an exterior surface e containing patch panel or block
identifier.

Cables 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.

TOs in accordance with e on the exterior surface of the TO e containing TO identifier.
ISO/IEC 11801 closure.
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Protective earthing bonds

e in accordance with local and
national regulations

e unless otherwise specified by local
and national regulations:

e on both ends of the bonding
conductor conspicuously
displayed just prior to each
cable being routed inta the

termination.

Functional earthing bonds

e on both ends of the bonding
conductor conspicuously displayed
just prior to each cable being routed
into the termination.

9.2.4.2

9.2.4.2.1 Labelling

Recommendations

labelling the infrastructure elements.

Table 16 — Labelling recommendati

Element

Recommendations for Iabelly(g

\S.Qéiﬁ{reco mendations for labels

Telecommunications
spaces

Cabinets, frames, racks

as the labels at t
visible — particularl
and frames.

Rﬂ i ing\spe/ce identifier.
)

N

Patch panels and blocks

<

provided that space is available;

with the identifier of the
ports/termination points;

with the identifier of any distributors to
which the cables are routed;

with the identifier for the remote ports.

Pathways

with their identifiers.

A

Main earthing terminal

at both entis\
N

with their identifiers.

and local com
bonding neth
A s N

example of cotd a
jumper labelling

o] I%Is on each end to identify the
equipment, patch panels, or blocks at
th ends of the cable;

a third label at each end indicating
additional information regarding
function of the connection that may be
useful when tracing a connection that is
routed through multiple patch panels
and would be the same on both ends of
the cord.

the label closest to each connector
should identify the equipment or patch
panel to which that cord is attached.

the next label toward the far end of the
cord identifies the equipment, patch
panel, or block at the other end of the
cord.

the third label may include server name,
business partner name, remote office
name, circuit number, or name of

equipment at each end of the channel.
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To Cabinet AD02
Router SFRTR 39
Port 4/2

— 75 -

Example: large diameter cable directly run between router SFRTR39 and
T1 CSU for circuit to New York office

Cabinet AD02

l SFRTR39

Port 4/2
LABEL A

Cabinet AG03

Port 3/1
LABEL B

I CSU Chassis 2 I NYRTRO1

To Cabinet AG03
CSU Chassis 2
Slot 3 Port 1

SFRTR39 to

NYRTRO1
DHEC536137

SFRTR39 to

DHEC536137

Cabinet AD02
SFRTR39
Port 4/2

LABEL A

Cabinet AG03

I CSU Chassis 2 l

Port 3/1
LABEL B

LOCAL EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

REMOTE EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

OPTIONAL LABEL - ADDITIONAL
INFORMATION

e.g. circuit ID, server ID, business
partner, name of equipment

REMOTE EQUIPMENT
« cabinet/rack ID
* panel/equip ID
« port or slot/port

LOCAL EQUIPMENT
« cabinet/rack ID
« panel/equip ID
« port or slot/port

LABEL A LABEL B LABEL C

LABEL A LABEL B

Cabinet AD04 Cabinet ADO7 sfcoresw01 sfcoresw01 Cabinet AD04
Panel B Panel A to to Panel B
Port 2 Port 24 sfzd03sw02 sfzd03sw02 Port 2

To Cabinet AD04

Example: small diameter cable from San Francisco data center coren%
s

Panel B Port 2 in MD (sfcoresw01) to switch in ZD03 (sfzd03sw02) via patch pa 24
Figure 11 — Examples of cord and ju
9.2.4.2.2 Colour coding

ay used to differentiate
erentiate between different
value, such colour-coding
should be consistent throughout the sy

9.2.5 Records

9.2.5.1 General

abling administration system shall have its
own record(s). whenever changes are made to cabling

infrastructure.

€CO

Change control sia

9.2.5.3

Recommendations

Records for each infrastructure element should include the items listed as “recommended” in
Table 17, Table 18, Table 19 and Table 20.

9.2.5.4 Optional

Records for each infrastructure element may include, amongst others, the items listed as
“optional” in Table 17, Table 18, Table 19 and Table 20.

9.2.5.5 Other recommended documentation
The following additional documentation should be maintained

e floor plans of buildings and campus showing telecommunications spaces and pathways,
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e floor plans of telecommunications spaces,

e elevations of cabinets, racks, frames, and walls on which telecommunications hardware is
mounted,

e design drawings of building common bonding networks,

e results of link and channel measurements,

e telecommunications cabling system bid documents and change orders,
e telecommunications cabling system warranties,

e work orders.

Table 17 — Infrastructure records for spaces, cabinets, racks, fram nd closures

Element Requirements Recommendations /\\ (\Op tonal

Telecommunication e space identifier; e linkage to floor plan.
spaces drawing indicating
location of spa
building — for
e type or function of active link
space;

e location (for example,
room number);

e key or access card

identification; ) .
iaentification ° > identifier of local

common bonding
network access;

e contact person;

e hours of access;

e location of local
common bonding
network access;

e date of last rgCor
update.

e equipment located in

the space.
Cabinet, rack, frame, and total rack mounting e linkage to cabinet,
wall segment ce in rack units; rack, frame, or wall

elevation drawing — for
example, active link to
drawing or file name of

e Jused rack mounting
space in rack units;

Q . availak_>|e rack _ drawing;
mounting space in ) _
rack units: e equipment located in

] ) cabinet, rack, frame,
e dimensions of space or wall segment;

on wall segment for

<

e manufacturers and

mounting of
telecommunications part numbers of cable
hardware: _management hardware
installed on rack,
e used space on wall frame, cabinet, or wall
segment; segment.

e available space on
wall segment;

e manufacturer and part
number;

e location of earthing or
identifier of bonding
conductor.
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Patch panel and block
records

e patch panel or block

identifier;

o identifier of cabinet,

rack, frame, or wall
where patch panel or
block is located;

manufacturer and part
number of patch panel
or block;

location of earthing or
identifier of bonding
conductor.

manufacturer of fixed
connectors or optical
fibre connector
adapters (if different
from patch panel
manufacturer);

size of patch panel or

or block in cabinet,
rack, frame, or wall;

of patch panel or
block;

e type of ports or

connectors;

e number of ports or

connectors;

connectors;

e ports or connectors

with failures;

e date of last record

update.

! 4 £ il !
rocatron o patcpaneT

performance category

unterminated ports or

X

block.

¥

Table 18 — InfrastructureNrdM e a@ter ination points

Element

Reqmremen

\&ecokbqendgilons

Optional

Cables

oA

cable identifier;

cable performan

outlets, and

and ports);

unterminated conductors or

optical fibres;

conductors or optical fibres

with failures;

date of last record update.

unlcatlons outlets,

lecommunications outlet

inets, frames,
racks or walls at each
end of the cable (not
required as
termination identifier
should identify the
location of the
terminations);

manufacturer and part
number;

identifiers of pathways
in which the cable is
installed.

cable sheath colour;

location of earthing or
identifier of bonding
conductor;

treatment of
shields/screens;

cable test data.

Termination points

(including patch panel

termination point, port,

telecommunications outlet,

or equipment outlet

name of patch cord or
jumper connected to
termination point;

port colour or icon.

pUI‘lb,
telecommunications
outlets, equipment
outlets, or termination
points on blocks)

identifier;
patch panel or block;

type of ports/connectors;

performance category;
identifier of cable

terminated on termination

point;

strand, pair, or port of
cable terminated on
termination point;

name and port of
device connected to
termination point;

manufacturer and part
number.
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e identifier of termination

point at the other end of the
cable terminated on the
port;

status — for example:

bad (failure);

e no cable (no cable

connector);

jumper);

I.t!llllilldl.eu O port of
e open (no patch cord or

e connected (patch cord or
jumper connected to
termination point);

e date of last record update.

Table 19 — Infrastructure recorw

Element

Requirements

Recommendatl

Optional

Cords and jumpers

cord, or jumper ide

anufacturer and
part number;

length;
cable sheath colour

Active devices

A

N\ :

manufacturer and model number;
type or function of device;

number of slots;

type of module or card in each slot;

number and type of ports in each
module or card;

name of owner, user, department, or
company;

serial number;
date of last record update.

connector types for
each port;

contact information
for device owner,
user, department, or
company;

power requirements;
assigned power
receptacles;

serial numbers (as
appropriate);

IP address and
hostname (if
applicable);

location of earthing
or identifier of
bonding conductor.

Earthing bonds

identifier of earthing bond;

identifier of components connected at
ends of bonding conductor;

manufacturer and
part number of
bonding conductor;

length:

H | -+ £l UH <l 4 il
LAA~ IR AR RAI V)] UUIIUIIIU CUTTUUCIUT O UIfat
tap bonding conductor;

size of bonding conductor;

type and location of each termination
and tap;

date of last record update.

cable sheath colour.
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Table 20 - Infrastructure records for pathways and premises

Element

Requirements

Recommendations

Optional

Pathways

identifier of the pathway;

identifier of the spaces at either end
of the pathway;

location and routing of pathwayv:
=) T ¥

manufacturer and part
number;

location of earthing or
identifier of bonding

linkage to floor plan drawing
indicating location of pathway
building — for example, active link to
drawing or file name of drawing;

type of pathway including type of
material (metal, plastic, etc.);

dimensions of pathway;
branching points;

cables installed in pathway;
date of last record update.

conductor.

Buildings

identifier of building used i
administration system;

address;

list of all

spaces;

Site or campus

x :

N\

campus or site plan
iding locations of
routing of pathways
ildings — for example,
ink to drawing or file name of

information for local

contact
ministrator of infrastructure;

list of buildings at the site or

campus;

location of main cross-connect, if
applicable;

access hours.

XA
9.2.6 Cable ad istration system
9.2.6.1 General

TheYminimum requirements for the management of records are defined in Tables 13 and 14.

A computer-based administration system may use a database of records to maintain up-to-

date information rplqting to the rnhling It enables the user to kpnp 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 may be linked to each other
using their identifiers and may make reference to further premises records on power, heating,
air conditioning systems, lighting, etc.

Figure 12 gives an overview of database records and examples of possible linkages.
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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 13.

DR

[ SPACES |
[ CABINETS/RACKS/FRAMES |
[ PATCH PANELS AND BLOCKS |
I |
I |

CABLES
TERMINATION POINTS

m
>
b3
_|
z
z
@®
o]
o
z
]
%)
OlLdO

POWER | !

LIGHTING |
HVAC b

SECURITY !

COMPONENT LABELS
(see 9.2.4)

}

P WORK ORDERS
| éST\ESJ{'TS _/ INITIATED o
\ RECORDS 1
(see 9.2.5) S
DR INBQ WORK ORDERS D
COMPLETED
REPORTS
(see 9.2.7)

Figure 13 — 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.

9.2.6.3 Recommendations
The records of the administration system should meet the recommendations of

e Table 21 based upon the installation complexity Level determined from Table 11,

e Table 22 based upon the operational complexity Level of Table 12.
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Table 21 — Recommendations of installation administration systems

Administration system

RECORDS (AND/OR DRAWINGS) that provide information about the item
together with other items related to it

MTFastracture complexity tevel 1 4 3

Fixed cabling (see Note) Manual Electronic Electronic

NOTE Manual records include paper-based systems. Electronic records include
spreadsheets, databases, etc.

Table 22 - Recommendations of operational administratio syste S

Administratio

/\ m
RECORDS (AND/OR DRAWINGS) that provide informati abou \;\
together with other items related to it

Operational complexity level 1 /
Cord connections (see Note) Non/e,\\l%c}gxic ted
Service delivery (see Note) I)Iéne/\ N}r& \gutomated

NOTE

Manual records include p records include
spreadsheets, databases etc. he data from AIM
systems that detect connectionidi of cor nd the presence of
i network. Requirements and
tems are provided in Annex

H.
It is recommended tha inci administration outlined in this standard be
implemented usi administration system. The complexity of the
administration s a tohe’size of the telecommunications infrastructure. For

a small system, a
adequate. For
sophisticated dats
example, ;
programs
update r

ial database or spreadsheet programme may be
the cabling administration system may require a
data retrieval program and additional features. For
\istration package may input drawings directly from CAD

cords\ons@mpletjon of work and may also serve as a cabling design tool.

When administration \js performed using spreadsheets or paper-based systems, records
should be designethand organised to facilitate information retrieval based on primary indexing
identifiers. )This provides functionality similar to software linkages. Indexes relating record
locatiens to primary identifiers may also be beneficial.

Drawings should be available showing all identified elements of infrastructure. Refer to 9.1 for
further information.

Optional or user-defined record types should also define a primary indexing identifier.
Linkages to additional records in which the identifier appears are also desirable.

9.2.7 Reports
9.2.71 Requirements

Reports are the means by which information about a telecommunications infrastructure is
communicated.
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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

Paper-based—or—spreadsheet-based—admimistratiom—systerms Tmay require —additiomatTecord=
keeping to provide adequate reporting capabilities. For example, a drawing or graphical
representation of the infrastructure would allow the operator to easily locate all
telecommunications outlets in a given work area, even if they are connected to links
originating from multiple telecommunications spaces.

e form’of lists,
le) shooting

Reports are generated from information in the data base. Reports may ta
tables, diagram, forms, etc. Reports may be used for status determinatip
and may help for planning purposes.

10 Testing

10.1 General

10.1.1 Links and permanent links

As shown in Figure 14 and according

sta da@s sUpported by this standard, a
permanent link comprises either

e asingle length of fixed cable terminats

e a separately defined link comprising

Where a perma
specific configuratior

link is withinxthe 1 cable next to, and including, the test cord connector which mates to
the interface«o ink under test. The reference planes for links are defined according to
Figure 15.
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cor il jiT——
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I eop

= iy

EquipmentT Equipment
cord cord
TEST My TEST
EQP
Test cord Test cord
igure 15 — Reference planes for link and channels (point-to-point)

10.1.2 Channels

A channel contains one or more permanent links interconnected by jumpers and cords (see
Figure 3 of ISO/IEC 11801:2002). 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 (length,
transmission performance, etc.) 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.
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However, channel tests for balanced cabling may be used to determine performance where
required by the installation specification, see 6.2.1.3.

Tests may also be applied to channels for application trouble-shooting.

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

e
andinctalad in tha oc b
T 19

Hnaad o canfioeation
ogoTTUarra rmrotarnc e asST ottt ooTTTg uTatroTTs

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 equip d~connector
into the test equipment. The reference planes for channels are
Figure 16.

Channel
EQP EQP
[IE}-UEI}U{I] G
i
EquipmentT

cord

ent
cord

Patch cord

interface adaptq hall be replaced with products known to meet the required performance.

For optical)fibre cabling, temporary index matching materials (gels and/or fluids) in mated
connectors under test shall not be used.

10:4.4 Calibration

The test operator shall have evidence, in the form of a valid calibration certificate or

nqni\lalnni‘ io cnppnrf the usae of thae tast nqnipmanf at the timae the tasts arg carriead out
5 -

The test operator shall ensure that the test system has been normalised in accordance with
the appropriate testing standard or test equipment manufacturers instructions prior to the test
being undertaken. This requirement may be part of the specified test procedure.
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10.1.5 Equipment protection

Transmission and terminal equipment shall be removed from the interfaces to the cabling
under test.

10.1.6 Measurement conditions

Measurements shall either
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 manufacturers
specifications to reflect the intended operating environment, or

c) be clearly documented as being carried out in unrepresentative cond

The ambient temperature shall be recorded in the test result docume

10.2 Test procedures for balanced cabling
10.2.1 General
Where testing is required by the installation specifica 3 g < the quality plan then

e for links and channels of Classes D

rdance with IEC 61935-1,

ter groups of Table 1 should not be

applied;
e for links and chann

— it is only necessa individual—parameters within the internal transmission
group, g}
— test proceddres ipment other than those in accordance with IEC 61935-1 may

be used.

(NVP) of the cable shall be determined and input, as
ant before testing is carried out.

10.2.3 Treatment oflmarginal test results

The treatment of marginal results shall be as detailed in the quality plan (see 6.3.1.2).

10274 Treatment of unacceptable test results

Where results are obtained that do not meet the requirements of the installation specification,
the following steps may be considered

e re-verification of the normalisation 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, the appropriate 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.
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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 standardised 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.

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) details of the cabling interface adaptors (type, referencen anufacturer),
c) details of the cabling under test,

d) the date of the test (the time of the test may also/

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 ocx%nta i0 gach parameter shall include

a) details of the parame
b) details of the test systemy

c) the measuredresu
d) the required<s>

10.3.1

bre cabling

links and channels within the referenced cabling design
standards.co . ents for some or all of the parameters in Table 3 against which

installed cabhing

Where testing of optical fibre cabling links and channels is required by the installation
specification and detailed in the quality plan, it shall be carried out in accordance with
ISOUEC 14763-3.

Rermanent link testing in accordance with ISO/IEC 14763-3 does not reflect the reference
planes of Figure 14. 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 16. 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 in Annex F of ISO/IEC 11801:2002. ISO/IEC 14763-3
contains information on the appropriate modifications to the test limits which reflect this
difference.
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10.3.2 Treatment of unacceptable test results

Where results are obtained that do not meet the requirements of the installation specification
then the following steps may be applied

e re-verification of the normalisation 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, the appropriate corrective actions and ret
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 dn the
quality plan.

10.3.3 Test result documentation
The documentation for each parameter shall include

a) details of the parameter
1) details of the test system,
2) test equipment,

3) type and manufacturer,

4) serial number and calibration stat

5) level and software version,

b) details of the cabling interface adapto
c) the stated uncertainty of measurement
d) details of the cabling ¢nd

e) reference measurefnentr

f) the date of the test
g) relevant env@

h) the test operatg

11.1 General

This clause defines levels of inspection that may be referenced from the installation
specification of Clause 5. The inspection may be implemented by the installer (and would be
indicated in the quality planning of Clause 6) or by a third-party operating independently and
subject to a separate contract; or, according to 6.2, shall be applied in accordance with local
negulations.

Inspection combines visual and physical inspection with some type of testing. Where the
testing is that included within the quality plan and implemented by the installer, the sampling
requirements of 6.2 apply.

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.
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