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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

FOREWORD

—~ N —

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

[

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form th
specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate
the development of International Standards. Their preparation is entrusted to technical committees; any}ISO an
IEC member body interested in the subject dealt with may participate in this preparatory work. (Tnternationa
governmental and non-governmental organizations liaising with ISO and IEC also participate in this,preparation.

= Q>

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote

=]

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

=]

o

IEC, ISO and ISO/IEC publications have the form of recommendations fersinternational use and are accepte
by IEC and ISO member bodies in that sense. While all reasonable “efforts are made to ensure that th
technical content of IEC, ISO and ISO/IEC publications is accurate;+EC or ISO cannot be held responsible f
the way in which they are used or for any misinterpretation by any)end user.

S

In order to promote international uniformity, IEC and ISO, member bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the maximum extent pessible in their national and regional publication
Any divergence between any ISO/IEC publication and'¢he corresponding national or regional publicatio
should be clearly indicated in the latter.

=

ISO and IEC provide no marking procedure to indicate their approval and cannot be rendered responsible fq
any equipment declared to be in conformity withian ISO/IEC publication.

=

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

No liability shall attach to IEC or IS@- or+its directors, employees, servants or agents including individual exper
and members of their technical committees and IEC or ISO member bodies for any personal injury, proper
damage or other damage of any, nature whatsoever, whether direct or indirect, or for costs (including legal fee
and expenses arising out of the-publication of, use of, or reliance upon, this ISO/IEC publication or any other I1E(
ISO or ISO/IEC publications,

N7

Attention is drawn to (the ‘normative references cited in this publication. Use of the referenced publications (s
indispensable for the-correct application of this publication.

=

Attention is drawn-to the possibility that some of the elements of this International Standard may be the subject
patent rights?)IS® and IEC shall not be held responsible for identifying any or all such patent rights.

=)

This first edition supersedes Clauses 11 and 12 of ISO/IEC 11801, published in 2002,
replaces ISO/IEC 14763-1, published in 1999, its Amendment 1 (2004), ISO/IEC TR 14763-2,
published in 2000, ISO/IEC 18010, published in 2002, and its Amendment 1 (2005) and
constitutes a technical revision.

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

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

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

hat it contains colours which are considered to be useful for the |correc
nderstanding of its contents. Users should therefore print this document using

¢olour printer.

E“MPORTANT — The 'colour inside' logo on the cover page of this publication indicateE
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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
inadequate support can threaten an organisation’s effectiveness.

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

q) design,

[

H) specification — the detailed requirement for the cabling, including the planning jof it
accommodation and associated building services addressing safety and), specifi
environments (e.g. electromagnetic) together with the quality assurance requifements t
be applied,

OO0

d) installation — in accordance with the requirements of the specification,

d) operation — the management of connectivity and the maintenanee of transmissiop
performance during the life of the cabling.

—

his International Standard supports the specification, implementation and operation ¢
deneric information technology cabling designed in accordance with the standards an
associated documents developed by ISO/IEC JTC 1/SC 25 and addresses the following topic

L © nu—y

o] specification depending on the application, envife@nment, building infrastructure anfd
facilities, etc.,

o[ quality assurance,

o/ installation planning (including pathways.,and spaces) depending on the application,
environment, building infrastructure and fagilities, etc,

o installation practice (including pathways'and spaces),

o[ documentation and administrationy

o/ testing,

o[ inspection,

o[ operation,

o/ maintenance and maintainability (based on any impact from planning and installation),

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

=)

{ does not cover those aspects of installation associated with the transmission of signals i
ee space between transmitters, receivers or their associated antenna systems (e.g. wirelesg,
bdio, microwave or satellite).

= —h

—

he“following 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,

e Annex F: Cabling in accordance with ISO/IEC 24702,
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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 ma

y

delegate selected responsibilities to designers, specifiers, operators and maintainers of

installed information technology cabling.

This standard is also relevant to

o __architects building designers and builders
¢ main contractors,

¢/ designers, suppliers, installers, inspectors (auditors), building managers, maintainers an
owners of information technology cabling,

¢/ public network providers and local service providers,

¢/ end users.

Tlhis International Standard is one of a number of documents prépared in support g
international standards and technical reports for cabling ‘\design produced b
IBO/IEC JTC 1/SC 25. Figure 1 shows the inter-relationship between these standards an
technical reports.

—

sers of this standard should be familiar with the applicable ¢abling design standard.

OTE Telecommunications infrastructure affects raw materialk’\consumption. The infrastructure design an

Q= Z

kpects of telecommunications infrastructure impact our epvironment. Since building life cycles are typica
anned for decades, technological electronic equipment™\upgrades are necessary. The telecommunicatio
nfrastructure design and installation process magnifies,the need for sustainable infrastructures with respect f
pilding life, electronic equipment life cycling and™® considerations of effects on environmental wastd
elecommunications designers are encouraged to reséarch local building practices for a sustainable environme
hd conservation of fossil fuels as part of the desigh-process.

5T

Q 4T

stallation methods also influence product life and sustainability of electronic equipment life cycling. The]
I

O =

ST 0O 0 Q

=S
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cabling for homes
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IEC 61935-1:
Specification for the testing of balanced

1OVUNCU Z470%.

cabling for data centres

——

Information technology — Generic —

ISO/IEC 24702:

Information technology — Generic
cabling — Industrial premises

I

ISO/IEC 24704:

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

Information technology — Customer —

ISO/IEC 14709-2:

Information technology - Configuration
of customer premises cabling (CPC) for
applications - Part 2: Integrated services

digital network (ISDN) primary rate

Figure 1 — Schematic relationship between ISO/IEC 14763-2
and other relevant standards

ISO/IEC 14763-2:

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

cabling — Part 1: Installed balanced
cabling as specified in ISO/IEC 11801

IEC 61935-3:
Testing of balanced ard.coaxial

information technolégy, eabling — Part 3:
Installed cabling 4s specified ISO/IEC
15018 and related standards

ISO/IEC 14763-3:

Infarmation technology — Implementatio
and operation of customer premises
Cabling — Part 3: Testing of optical
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 2: Planning and installation

1 Scope

—

his part of ISO/IEC 14763 specifies requirements for the planning, installation andopératio
f cabling and cabling infrastructures (including cabling, pathways, spaces, earthing an
onding) in support of generic cabling standards and associated documents.

joxlle]

—

he following aspects are addressed

¢/ specification of the installation,
¢/ quality assurance,

¢ installation planning,
¢ installation practice,
¢/ documentation,

¢/ administration,

o testing,

¢/ inspection,

o] operation,

¢/ maintenance,

¢ repair.

Tlhe requirements of Clauses\5 to 14 of this standard are premises-independent and may b
dmended by the requirements’of premises-specific Annexes.

—

his part of ISO/IEC 14763 excludes

o/ specific requirements applicable to other cabling systems (e.g. mains power cabling
however, it takes account of the effects other cabling systems may have on the installatio
of information technology cabling (and vice versa) and gives general advice,

o/ those.aspects of installation associated with the transmission of signals in free spac
between transmitters, receivers or their associated antenna systems (e.g. wireless, radig
Mmicrowave or satellite).

[© M)

=)

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

electrified railways).

Safety (electrical safety and protection, optical power, fire, etc.) and electromagneti

C

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.

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

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

EC 61082-1, Preparation of documents used in electrotechnology — Part 1: Rules

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

EC 61156-5 (all parts), Multicore and symmetrical pair/quad cables for* digital commdy-
ications — Part 5: Symmetrical pair/quad cables with transmissions characteristics up f
000 MHz — Horizontal floor wiring

= 3
O

EFC 61156-6 (all parts), Multicore and symmetrical pair/quad “cables for digital commy-
ications — Part 6: Symmetrical pair/quad cables with tranSmission characteristics up f
000 MHz — Work area wiring

= 3
(@]

EC 61386 (all parts), Conduit systems for cable management

EFC 61537, Cable management — Cable tray systéms and cable ladder systems

EC 61784-5 (all parts), Industrial communication networks — Profiles

FC 61918:2010, Industrial communication networks - Installation of communication
etworks in industrial premises

>

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

N Q9

FC 61935-3, Testing of balanced and coaxial information technology cabling — Part 3:
nstalled cabling @s'specified in ISO/IEC 15018

-~

EC 61969-1;- Mechanical structures for electronic equipment — Outdoor enclosures — Part 1:
esign gliidelines

(]

FC'61969-2, 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

ISO/IEC 15018:2004, Information technology — Generic cabling for homes
Amendment 1 (2009)

5O/IEC 20000-1, Information technology — Service management — Part 1. Servic
management system requirements

5O/IEC 24702:2006, [Information technology — Generic cabling — Industrial premises
mendment 1 (2009)

> —

S5O/IEC TR 24704:2004, Information technology — Customer premises cabling for wireles
ccess points

Q

5O/IEC 24764:2010, Information technology — Generic cabling sy§tems for data centres

S5O/IEC TR 29106, Information technology — Generic cabling*— Introduction to the MIC
nvironmental classification

D

3 Terms, definitions and abbreviations

3.1 Terms and definitions

Hor the purposes of this document the following definitions apply in addition to those of th
pplicable referenced cabling design standard.

1.1

cceptance test (of installed cabling)

ntractual test to confirm_that the installed cabling satisfies specific aspects of it
pecification

[[EC 60050-151:2001, 151~16-23 modified]

1.2
nchoring guy'wire
tensioned cable-designed to add support to structures

1.3
alun
evice 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

ompbonehts and esauinment
ARpoReAts—ahRc—egtHpiReht

.1.8

able management system

stem used for the support and/or containment, retention, protection of all types.of cables
information and communication lines, electrical power distribution conductors” and the
dssociated accessories

=

=

OTE Includes ducts and tubes housing, or intended to house, blown information technelogy cables and/or cable
ements.

(0]

3.1.9

dabling component
ny product associated with the cabling installation including cables, connecting hardware
dlosures, cabinets, frames, racks and pathway systems&together with components used tp
provide earth connections for the cabling installation

Q

(93]

.1.10
atenary wire
edicated wire used in aerial applications to which information technology cables are attached

Q0

(93]

1.1
losure
xture or fitting of either open or closed construction intended to contain connecting hardwarg

0

3.1.12

divil works
dctivities required to prepare pathways and pathway systems, particularly external tp
Huildings, prior to thesinstallation of cabling

3.1.13

dommon bonding network
gBN

principal.<{means for effective bonding and earthing inside a building with informatiop
technolegy equipment

NOTE "It is the set of metallic components that are intentionally or incidentally interconnected to form the principa
b nr{lnn netwaork in o hnnlrlnnn These hnmnnnnnfc includestructural stesl or rnnnfnrr\nnn rnrlc metallic n|||mh|n
alternatmg current (AC) power conduit, protectwe conductors, cable racks and bondlng conductors The CBN |s
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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.1.15
arthing 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-

e
[l
3
H
t
t
[

3

o

DT D W —_

=h W O =h W —

o

A
b

lectrode network

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

.1.16

electrostatic discharge

SD
ansfer of electric charge between bodies of different electrostatic potential in proximity
nrough direct contact

EC 60050-161:1990,161-01-22]

.17

jlectromagnetic disturbance

ny electromagnetic phenomenon which may degrade the perfotmance of a device
quipment or system, or adversely affect living or inert matter

OTE An electromagnetic disturbance may be an electromagnetic noise, ancunwanted signal or a change in th
Fopagation medium itself.

EC 60050-161:1990, 161-01-05]

.1.18

quipotential bonding

rovision of electric connections between)(¢onductive parts, intended to achiev
quipotentiality

EC 60050-826:2004, 826-13-19; IEC 60050-195:1998, 195-01-10]

.1.19
rame (rack)
pen construction intended for housing closures and other information technology equipment

.1.20
Linctional earthing conductor
onductors that are,only used for functional earthing (not protection)

1.21

oint of aecess to a pathway that is too small for a person to enter to perform work but theg
llows thevrouting of cables during the cable installation process such that bending an
ullingorequirements are met (an example of a hand-hole within a building is called a draw
0x)

3
Hand hole
P
q

=

[]

[

O —

3
h

.1.22
igh-voltage

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

3
h

.1.23
ome 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

u

nique 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

C

abling

O »n o =

O O = = ¢

o Z

3.1.30

junction box

space within a home that emables cables to be routed between pathway systems

3.1.31

label

means of clearlyzmarking a specific component of the information technology infrastructur
with its identifier and (optionally) other information

3.1.32

. 1.40

hformation technology (telecommunications)
ranch of technology concerned with the transmission, emission and reception of signs
ignals, writing, images and sounds; that is, information of any nature by cable, radio, lopticg
r other electromagnetic systems

1.27

hformation technology equipment

ctive or passive equipment necessary to deliver a specific applicatiop,(e/g. hubs, switches
buters, adapters)

.1.28

hstaller

erson installing cabling components — no design functions.afe assumed

.1.29

solated bonding network

BN

onding network that has a single point of connection to either the common bonding networ
r another isolated bonding network

OTE All isolated bonding networks considered-here will have a connection to earth through the single point
bnnection.

pcal distribution space

slpace within a home that houses the area connection point of ISO/IEC 15018

-

=

4%

3

.1.33

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

e

3

lectric connection of a number of conductors for earthing purposes

.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

0

f associated equipment, in which it is expected that a person will enter to perform work


https://standardsiso.com/api/?name=8e7ea82b1dff1e776ebd8b42efe7b020

14763-2 © ISO/IEC:2012(E) -19 -

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.

3.1.36

met by design
requirement which may be met by calculation and selection of appropriate materials and
| dallatliof e nigque " elfe e e elre Nno S me Od pe cd a dllOW Ve aluon
dr there is no requirement for verification by testing

).1.37
etallic information technology cable (cabling)
gables (cabling) utilising metallic conductors for signal transmission

§.1.38
inimum bend radius (installation)
inimum radius as defined by the cable manufacturer, supplier or relevant product standarfd
to which a cable or cable element is allowed to be subjected during.installation

§.1.39
inimum bend radius (operating static)
inimum radius as defined by the cable manufacturer, Supplier or relevant product standarfd
tp which a cable or cable element is allowed to be subjected following installation and fixed ip
ifs final operating position

).1.40

inimum bend radius (operating dynamic)

inimum radius as defined by the cable manufacturer, supplier or relevant product standar
to which a cable or cable element is allowed to be subjected under conditions where the cabl
dr cable element is subject to movemeént during operation

[oN

14

§.1.41
on-deformed mains powerisupply
ains power supply that €xcludes the effects of non-linear loads which generate harmonic
durrents (fluorescent lamps, switch mode power supply devices, etc.)

.1.42

jarallel earthingconductor

REC

garthing conductor that is parallel to the mains power cable or information technology cable

.1.43

gJathway (cable route, cable way)
defined route for cables hetween termination pnini‘e

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

[IEC 60050-826:2004, 826-13-25; IEC 60050-195:1998, 195-02-12]
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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
ISOHEC 15018 and associated-equipment

3.1.48

protective (earth) conductor

RE

conductor provided for purposes of safety, for example protection against electric-shock

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

[3%]

.1.49
rack
e frame

.1.50
rack unit

4,45 mm (1.75 inches) of vertical mounting space in an 1EC 60297 series standard cabinet ¢
rack

=3

.1.51
record
llection of information about, or related to{“a specific element of the information technolog
infrastructure

<<

w

.1.52
pferenced cabling design document
blevant international standard or technical report for cabling design

= =

Refer to ISO/IEC JTC 1/SC 25 and Figure 1 for a list of relevant standards.

3.1.53
econdary distribution space
pace within ayhome that houses a secondary home distributor of ISO/IEC 15018

.1.54

egregation

hysical separation and/or isolation for the purposes of safety, protection of damage t
guipment or the prevention of electromagnetic noise from mains power cabling interferin
with circuits operating on telecommunications cabling

O

(®]

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

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.
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3.1.57

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 but prior to its termination
at which testing may be appropriate (certain systems allow the installation of pre-terminated

a possible contractual boundary following the completion of cabling installation. 'at which
testing may be appropriate

1.1.60
telecommunications
ee “information technology”

OTE The term telecommunications has no legal meaning when used in this staridard.

§.1.61

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

§.1.62
all section
fixed-size section of a wall used to mount“telecommunications equipment or terminatio

=

§.1.63

ork order

gollection of information which. documents the changes requested and the operations to b
carried out on the informationi\technology infrastructure

D

.2 Abbreviations

or the purposes of this document the following abbreviations apply.

AC altermating current

EF building entrance facility

bonding network

ATV community antenna television
GAD computer aided design
GBN 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 conditioning
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IDC Insulation displacement connection
ISDN integrated services digital network
LV low-voltage
MESH-BN mesh bonding network
MET main earthing terminal
NVP nominal velocity of propagation
PE protective (earth) conductor
PEC parallel earthing conductor
PEN conductor combining the functions of both a protective conductor and a neutral
conductor
SPD surge protective device
y rack unit
3.3 Conventions

A

= 1

- O QO O T Q

nnexes B to G adopt a non-sequential Clause numbering structure in order Ao _clarify an
directly reference the Clauses in the main body that are affected by the text of each Annex.

or planning and installation of cabling and cabling infrastrdectures to conform to thi
hternational Standard

)
)
)
)
)

m) Jocal requlations, including safety, shall be met.

Conformance

the requirements of the applicable generic cabling desigh{standards shall be applied,
the specification of the installation shall meet the requirements of Clause 5,

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

the planning of the installation shall meet the réquirements of Clause 7,

the installation practices shall meet the requirements of Clause 8,

the documentation and administration ef' the installation shall meet the requirements ¢
Clause 9,

the testing and inspection of thelinstallation shall meet the requirements of Clauses 1
and 11 respectively,

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

the maintenance and-~repair shall meet the requirements of Clauses 13 and 1
respectively,

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

where a lightping-protection system is required, it shall conform to the “integrated lightnin
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 bot
to _the 'implementation of the information technology cabling as agreed between th
planners of the lightning protection system and the information technology cabling,

)

=

=

[
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5 Specification of installations

5.1 General

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

Installation specification

Building owner — (S) m

(see 5.2)

Quality plan
(QP)
(see 6.1)

4

Agree
IS and QP

Installer

Building owner

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

Figure 2 — Quality assurance schematic

.2 Installation specification

.21 Requirements

5.2.11 General

An installation specification shall be produced by, or on behalf of, the premises owner, in
accordance with the requirements of this clause. The installation specification shall be agreed
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).
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5.2.1.2 Other infrastructures

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

other building services such as mains power distribution and earthing systems,
building management systems including security, access control, etc.,
circuits for smoke/fire detection and associated controls,

heating, ventilation and air conditioning (HVAC) infrastructures,

—

A

—

1

industrial machinery (e.g. automation islands as described in Annex ),

piping systems (water supply and waste, fire suppression, compressed air, machin

lubricating oil, hydraulic fluids, dry material and high temperature exhaust ports),

other relevant infrastructures.

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

8.2.1.3 Legislation, regulations and statements of compliance

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

building regulations relating to the installation,
specific site regulations,

safe working practices,

external service protection,

contractors’ authorization,

accreditation of installer personnel.

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

5.2.1.4 Site contacts

he installation specification shall“detail the site contacts with responsibilities for

operational requirements,

site information (incldding access and applicable restrictions, knowledge of relevar

hazardous areas),
technical requirements,
documentation of existing cabling, if relevant,

compatibility of existing information technology cabling components,

items to be issued to the information technology cabling installer by, or on behalf of, th

premises owner,

()

—

Storage of materiats,

removal, disposal and/or recycling of excess and waste material,
occupational health and safety,

installation of cabling by a third party,

main contractor and/or sub-contractors,

transfer of responsibility and/or property.
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5.2.2 Recommendations

The installation specification should reflect predictable expansion to the cabling system,
whether from the need to support additional users or increases in quantity or type of
applications, with reference to

e pathways and pathway systems,

e cabinets, frames and racks,

e termination points,

installation techniques used.

¢/ the mains power supply system.

o

Tlhe installation specification should contain the elements of the information technologly
strategy that include details of

¢/ the application(s) to be supported by the installed cabling highlighting, where relevant,
¢/ external service provision and its interface(s) to the information technology cabling (sep

¢/ resilience planning,

¢/ security requirements/access restrictions.
8.3 Technical specification

5.3.1 General

Tlhe technical specification’ shall cover both new installations and extensions of existing

D -

T|lhe technical specification shall define the

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

o_range of documentation to he supplied by the installer including any requirements to lin

he quantity and location of termination points should reflect the predicted requiremehts’over
ne intended life of information technology cabling.

current and future requirements,

Clause 7),

.3.11 Requirements

he technical specification shall contain-details of, and the performance requirements for, th
bling and associated components. The technical specification forms the basis ¢
ssessment of the performance ©finstalled cabling together with all cabling components an

O =

nmstallations.

—_

he technical spécification shall detail the location of, and requirements for, any relevar
xternal netwofk interfaces (ENIs) (see Clause 7).

records to each other and to other building services records,

o 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,
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e the format of test result and inspection documentation (see Clauses 10 and 11) whic

h

shall contain the pass/fail results of the acceptance tests, where required, and any actions

taken to repair or correct installation failures.
5.3.1.2 Recommendations
The technical specification should detail the requirements for the

e physical and operational lifetime of the cabling installation,

over the intended operational life of the installed cabling.
§5.3.2 Safety requirements
Tlhe technical specification shall

o identify and classify any hazards within the pathways and at termination points,

NOTE The hazard classification of areas containing, or intended to contain, (optical fibre informatig
technology equipment and optical fibre information technology cabling is described\in AEC 60825-2 and is use
to define appropriate installation and labelling practices.

¢/ detail the boundaries of areas containing hazards, or potentially’hazardous areas.
§5.3.3 Security requirements

Tlhe technical specification shall detail measures requiréd to prevent unauthorised access t
pathways, pathway systems, closures, cabinets, frames; racks and cords.

§5.3.4 Performance and configuration — Requirements

he technical specification shall detail the réquired transmission performance of the cabling t
e installed

o -

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

in conjunction with existing cabling.

Tlhe environmental compatibility shall be achieved by selection of appropriate component
jnd/or by mitigation techniques that modify the environment to which the component i
ubjected including

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

separation from the defined environment.

—

he techpical specification shall detail any mitigation products or techniques necessary t
llow thexcomponents selected to be installed and operate as specified when subjected to th
efined~environmental conditions.

° prn\/icinn of facilities necessary to support the installation of additional termination pnintg

[oN=]

O

(2]

O

[

hetechmnicat-specificatiomrstattdetaitthe
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 informatio
technology outlets within generic cabling systems in accordance with the referenced cabling design document. Th
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 cablin
terminated with connecting hardware housing multiple optical fibres.

The technical specification shall contain the requirements for

n
e

9
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e the pathways, pathways systems, cabinets, frames, racks, closures, cables, termination
points and cords (see Clause 7),

e the functional earthing and equipotential bonding of cabling components and accessories.
5.3.5 Environmental conditions
5.3.5.1 Requirements

The technical specification shall detail the intended installation and operational environmental
canditions

—

he MICE classification system described in ISO/IEC TR 29106 shall be used wherg ‘th
tended installation and operational environmental conditions lie within the boundarie
efined by M3l;C3E5. In addition, the following environmental conditions shall be taken int
ccount:

O O

—

¢/ biological attack (e.g. mould or fungal growth);
¢/ physical damage (accidental or malicious) including damage caused/by.animals;

¢/ presence, or potential presence, of hazards (such as contaminating, toxic or explosiv
materials);

4%

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

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

=z

OTE A number of standards exist for the classification ofenvironments relevant to information technology
bmponents and equipment. Reference should be made to the AEC 60721 series of standards.

(]

5.3.5.2 Recommendations

Tlhe technical specification should include a risk assessment including abnorma
gnvironmental conditions (temperature’'changes, flooding) which should result in a ris
n
n

=

nanagement plan that may have an effect on the requirements for component performance g
nitigation.

—

5.4 Scope of work

5.4.1 Pre-installation

5.4.1.1 Requirements

Tlhe scope of work shall detail requirements for

¢/ any building work required on each pathway,

¢/ pathway preparation and the installation of pathway systems,

¢ caccommodation of the terminating devices for external (outdoor) and internal (indoor)

2abhlac At hivldine Antrana~an faniliting
CooTC oot out o g ot CCTacttsS;

e the quantities of cabling components and installation accessories,
e 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,
e the responsibilities for obtaining all necessary clearances and permits,
e requirements for site-specific safety inductions and training requirement,

e the location of storage facilities for cabling components and installation accessories,
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a system for the disposal of waste components and/or installation materials.

5.41.2 Recommendations

The scope of work should contain

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

details of the processes operating on the premises, for the duration of the installation, for

5.4.2 Installation
5.4.2.1 Requirements
Tlhe scope of work shall detail locations of

he scope of work shall detail requirements for

he scope of worksshall define an installation programme detailing key dates including

the delivery of, storage of, access to and removal of, materials.

spaces,
pathways,

cabinets, frames and racks,
closures,

termination points,

relevant earthing points.

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

jointing and/or termination at eachitermination point,

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

marking and labelling the\cabling components,

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

requirements/for progress meetings,
attendance at contract inspection points,
finaRinstallation date,

the date that the installation documentation is to be supplied,

the date that the installation 1s to be brought Iinto service,

hand-over date(s).

The scope of work shall detail

items to be provided by information technology cabling installer,

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

other works with potential to affect the programme,

access limitations together with restrictions on personnel movement, vetting and clearance
levels,
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the responsibilities for the identification, design and completion of the works involved,
the responsibilities for obtaining all necessary clearances and permits,
applicable fire precautions and escape routes,

site access and security arrangements.

5.4.2.2 Recommendations

The scope of work should contain

5

1

—

5.4.3.1 Requirements

8.5 Quality assurance

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

details of a system of materials control.
uring the development of the scope of work, testing should be considered:

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

where extending or modifying an undocumented installation.

4.3 Post-installation

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

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

the responsibilities for obtaining all necessary.€learances and permits (where not coveref
by those obtained in 5.4.2.1),

a maintenance and control procedure forithe final cabling documentation.
.4.3.2 Recommendations
he scope of work should detail requirements for

operational training including safety,

maintenance training forythe premises owner and/or the designated cabling maintainer,
fault analysis training;

repair and maintemance contracts,

spares, e.gs cable, cords, closures, connecting hardware, tools, test equipment and tegt
leads.

he“installation specification shall

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,

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 not
required but may be requested.
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6 Quality planning

6.1  Quality plan

A quality plan addressing the requirement of the installation specification shall be produced
by, or on behalf of, the installer in accordance with the requirements of this standard. The
quality plan shall be agreed with the premises owner prior to the commencement of the
installation.

NOFE—F ; Pl e £ lati. H ol TR PV aV1T =P o ; ! lor Lig ! t
O T o mStanmattons— o1 cabimg— T actordante— wWitiT ToO7TEC O 1T SMgre— nomesST_ quaitty— pransS—are 1

required but may be requested.

Tlhe quality plan shall clearly state the measures and procedures to be adopted tp
demonstrate compliance with

the requirements of this standard,

the requirements of the referenced cabling design document,

the installation specification.

—

he quality plan shall detail the procedures

(4

q) for the transfer of responsibilities between the installer,premises owner and, wher
relevant, other contractors,

H) for the acceptance of cabling components and~the cabling installation (includin
verification of physical, mechanical, optical and/or €electrical specifications based on th
manufacturers’ or suppliers’ specifications and relévant standards),

©

4%

NOTE Cabling components to be installed may be\supplied by the installer or by, or on behalf of, the
premises owner.

d) to be adopted to assess compatibility between cabling components to be used during th
installation,

()

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

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

O

<

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

> 0
QO

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

o] Cmeasurement procedures (see Clause 10),

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.
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6.2 Sampling
6.2.1 Balanced cabling
6.2.1.1 General

Table 1 shows three groups of balanced cabling transmission parameters (basic verification,
internal transmission and alien (exogenous) crosstalk) using the parameters that define the
Classes of links and channels within the referenced cabling design standards. This subclause
specifies requirements and recommendations for the testing of these parameter groups. The
testprocedures and equipment for bafanced cabfing ks and channets are specified_|
Clause 10.

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

Table 1 — Installed balanced cabling test parameters

Parameter group Transmission parameter

Basic verification Wire-map

Continuity (d.c.)
— Signal conductors

—  Screen conductors(if present) ®
—  Short circuits

—  Open circuits

Internal transmission Return loss

Insertionloss
Pdirsto-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,,
PS AACR-F
PS AACR-Fg,

9

g

It shall be ensured that nnntinuity he 'nrn\/irh:d hy the nnhling components and
not by alternative connections such as protective earth conductors.

a

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
links since permanent link requirements incorporate an adequate margin to support 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.
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6.2.1.2 Permanent link testing

Independent of the requirements of the installation specification, basic verification parameters
of Table 1 shall be tested using a sample level of 100 %.

Where the installation specification requires acceptance testing of internal transmission
parameters of Table 1 against the permanent link requirements of Classes D, E, E5, F or Fp
the sample level applied should be 100 %.

~

‘V 'hclc thc illbtd”at;ull apcu;fiuat;un IUL{U;IUD abucptalluc tcbt;lly Uf d“cll (D‘)\UHUIIUU\.
ansmission parameters of Table 1 against the permanent link requirements of Classes E,|
gr F, the minimum sample level applied should be in accordance with 6.2.1.4.

—

6.2.1.3 Channel testing

n all cases, independent of the requirements of the installation spegification, basic
erification parameters should be tested using a sample level of 100 %.

<

Ghannel tests may be used to determine performance where the_installation specificatio
requires

=

gd) one or more cords to be added to each end of a permanentlink of a given Class to creatg
a channel of the same or lower Class,

H) permanent links of a given Class to be interconnectedyand one or more cords are added tp
each end to create a channel of a lower Class,

=}

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

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

[

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

h cases a), b), and c¢), where _the installation specification requires acceptance testing g
mternal transmission parameters of Table 1 against the permanent link requirements ¢
lasses D, E, Ep, F or Ej_the sample level applied should be 100 %. A lower sample leve
nay be applied to channel testing provided that the associated risk of undiagnosed faults i
ecognised in the Quality Plan.

n i i Wl
D = = =

n cases d) and &); where the installation specification requires acceptance testing of internad
ansmission<parameters of Table 1 against the requirements of channel Classes D, E, E,, F
r F5 the sample level applied should be 100 %.

o

<

Vhere(the installation specification requires acceptance testing of alien (exogenous
ansmission parameters of Table 1 agamst the requwements of a specific channel Class th
I IIIIIIIIUIII deIIpIU IUVUI dpplIUU bIIUqu L)U III dbbUludllbU WII.II 0 4 I ‘I-

—
v

()

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.
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Table 2 — Minimum sample sizes for alien (exogenous) crosstalk testing

— 33 -

Total no. of links/channels Sample size
N
310150 ?w%ric?ﬁ;vxe!\lis the greater)
151 to 3,200 33°
3 201 to 35 000 126 °
35 007 to 150 000 2017
150 001 to 500 000 315°

a

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

—

he sample quantity shall be subject to the selection criteria as specified inh,|[EC 61935-1.

EC 61935-1 contains an option to reduce the quantity of tests provided that evidence exist
b indicate that measured performance exhibits adequate margin against the specified limit.

—

6.2.2 Optical fibre cabling

q.2.2.1 General

Tlable 3 shows two groups of optical fibre cabling transmission parameters (basic verificatio
dnd transmission) using the parameters that defin€ the Classes of links and channels withi
the referenced cabling design standards. .This subclause specifies requirements an
recommendations for the testing of these;~parameter groups. The test procedures an
gquipment for optical 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)

.2.2.2

o))

Permanent link testing

<

Vhere the permanent link contains non-fixed cabling (e.g. CP cord in ISO/IEC 11801 and LD
ord in ISO/IEC 24764) any result is only applicable to the specific configuration under test.

o

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

o 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,

e where testing of propagation delay/length
automatically tests verification parameters, a sample level of 100 % should be used,

is undertaken with equipment that also

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 of permanent links or

within a number of cables running in common pathways.
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6.2.2.3 Channel testing

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

a) one or more cords to be added to each end of a permanent link of a given Class to create

a channel of the same or longer Class,

b) permanent links of a given Class to be interconnected and one or more cords are added to

each end to create a channel of a longer Class,

<

[or] o C

3 ot —

1
t

6

—

3=

minimum test margin occurs.

T any cords attached 1o a permanent tink of a given Class (or within a channet of a give
Class) to be changed,

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

Vhere channel tests are undertaken, the actual cords used to create the channel shall b
sed and installed in the as-built configuration. In all cases, the sampling recommendations ¢

.2.2 apply.

14

—h

.3  Treatment of marginal results

3.1 Balanced cabling

3141 General
EC 61935-1 requires that test results of individual parameters be marked with an asterisk |f
ne difference between the measured result and_ the test limit is less than the specified

heasurement accuracy.

—h

he measurement accuracy is generally depéndent on the field tester test limit, the nature ¢
e test adapters, and actual link properties and is dependent on the frequency at which th

[

.3.1.2 Requirements

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

s examples, the quality*plan may state that
marginal pass-results shall be accepted but marginal fail results shall not be accepted,
marginal results shall not be accepted,

OTE This~iniplies that the performance of the installed cabling has sufficient margin to accommodate the
easurement/accuracy of the tester to be used and that the tester measurement accuracy to be used is known.

marginal results shall be accepted: meaning that the fail limit is less stringent, a
compared to the required limit, by the uncertainty of the field tester. r

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

S
u

6

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

3.2 Optical fibre cabling

ISO/IEC 14763-3 does not require that test results of individual parameters be marked with an

a
S

sterisk if the difference between the measured result and the test limit is less than the
pecified measurement accuracy.
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6.4 Treatment of non-compliant results

The quality plan shall detail the procedures to be applied where it has been impossible to
obtain a compliant result. Examples of such procedures include labelling the cabling
appropriately and highlighting its status and the impact of the non-compliance in the
installation documentation.

6.5 Change control

All_modifications, changes and variations to the installation specification and gquality plan
should be clearly documented to enable traceability.

7 Installation planning

7.1  General
Tlhis clause details requirements and recommendations for planning of installations. It covers

¢/ pathways and spaces,
¢/ functional elements of the referenced cabling design standards
¢/ segregation from mains power cabling,

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

Gabling for all relevant telecommunication services shall*be considered when the installatio
i$ planned including

=)

o/ Vvoice,
o/ data,
o/ video,

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

¢, machine control.
7.2 Safety

7.2.1 General

—
prs

he specificationof safety requirements is beyond the scope of this International Standard.
$ referred to)'those safety standards and regulations applicable at the location of th
mstallation.

[4%

7.2.2 Mains power cabling

Tlhe/proper_implementation of the requirements of this standard assume that electricg
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 technology equipment
and optical fibre information technology cabling shall be undertaken in accordance with
IEC 60825-2 to define appropriate installation and labelling practices.
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7.3 Environment

The MICE concept according to ISO/IEC TR 29106 shall be used to describe the environment

where the cabling or parts of the cabling will be located.

Product and/or supporting systems shall be selected, where appropriate, to provide sufficient

protection from the environment to enable the cabling to meet the required transmissio
performance.

n

T4 —Pointsof-etectricalcontact

Tlhe long term stability of electrical connections including earth connections and connection
bhetween sections, or parts of pathway systems depends on the galvanic coupling |of th
materials used. Where risk of galvanic corrosion exists relevant specialists shall be consulte
and any measures taken shall be documented for future use.

7.5 External service provision

~J

.5.1 Requirements

nformation shall be obtained from, and agreement reached dwjth, the external servic
rovider(s) with respect to

o]

the precise physical location of the ENI(s),
the quantity and capacity of the components that provide the ENI(s),

any additional options required,

O QO O T Q

)
)
) the identification and numbering of individual circuijts at each ENI,
)
)

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

—h

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

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

h) arrangements for accessto the premises,

i technical requirements-for equipment supplied by the external service provider(s).
7.5.2 Recommendations

Bxternal service~provider(s) should be advised of the foreseeable service requirements.

7.6 Pathways and pathway systems
7.6.1 General

O O

[

4%

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.
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Table 4 - Examples of pathway systems

Pathway systems

Features

Cable trunking

Enclosed containment systems — consisting of a base and access cover, providing an

systems enclosure for cables or insulated conductors and possible electrical and or
communications accessories.
Single or multiple compartment forms.
Available in metallic or non-metallic form.
Cable tray Open containment systems, consisting of a base and side members, intended to house
|systems cables and to provide support for the contained cable when used in horizontal pathways,

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

Available in metallic or non-metallic form.

\Wire mesh cable
tray system

A form of cable tray system where the cable tray consists of a mesh of wires:

Typically available in metallic form.

basket)
Cable ladder Open containment systems, consisting of side members, fixed to each other by means of
[systems rungs, intended to house cables and to provide support for the contained cable when used

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

Available in metallic and non-metallic form.

Conduit systems

Enclosed containment systems of circular cross-segtion, providing an enclosure for cables
or insulated conductors.

Available in metallic or non-metallic form.

Cable ducting
[systems

Enclosed containment systems of non-circular cross-section, providing an enclosure for
cables or insulated conductors and possibly electrical and or communication accessories.

Available in metallic or non-metallic form.

Interval support

Open support system installedhwith appropriate spacing.

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

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

Designated routes

Pathways defined by markings or some other designation, normally used in floor spaces or
within hollew;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 Pathway systems — Requirements

Access to pathways and pathway systems containing the cabling infrastructures servin

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

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

Cable management systems of the types listed below shall comply with the relevant
international standards

e conduit systems: IEC 61386 series,

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

cable tray systems and cable ladder systems: IEC 61537.

oy

Vhere pathway systems take the form of non-enclosed cable management systems to whic
ables are to be attached or supported by (e.g. dedicated/catenary wires or designate
butes) then the cross-sectional area shall be considered to be the minimum avajlable are
slurrounding the pathway system.

0 0 <
jopuen

Jegregation between mains power cabling and metallic telecommunications cabling shall b
m accordance with 7.9.

4%

Where separation between different cabling systems is requiredylit shall be maintained b
physical separation to prevent accidental change during installation or extensions to th
nstallation.

<<

7.6.1.3 Recommendations
7.6.1.3.1 Pathway and pathway system selection
I{ is recommended that the planning of pathways and the selection of pathway systems is

ndertaken using a structured approach andsaddressing each cabling sub-system in turn. Fg
xample, for cabling in accordance with ISO/IEC 11801

c
=

QL @D

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

K) the building backbone cabling sub-systems,

d) the horizontal cabling sub-systems.

-
—

athway systems should be selected to ensure that water or other contaminant liquids canng
ollect. The use_.of hidden pathways (such as within plastered wall surfaces) is ng
bcommended but;”if used, cabling should have either vertical or horizontal orientation.

(@)
—

—

7.6.1.3.2 Pathway and pathway system capacity planning

—h

l{ is.reCcommended to plan the pathway systems for the maximum predicted deployment g
gabling. This can be achieved either by deploying sufficient pathway systems at the time g

1 follot: ™S 1 H ol £ ££i 0 4 AP H ] +l £
IIIOLGIIGLIUII Ul Uy PialririnmiTy artiud TCoTTVIITY opdULT TUT SUTTIVITITTL aUUttiviiar patimiwdady o yolTlllo.

—h

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).
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7.6.2 Inside buildings
7.6.21 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 the use of appropriatel
slpecified cables.

h fixed installations where impact to the installed cabling can occur (specifically incldding al
abling within 50 mm above floor level) protection shall be afforded by one or moore of th
bllowing

()

= O

the mechanical characteristics of the pathway system,

the location selected,

the provision of additional local or general mechanical protection,

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

4%

ppropriate space shall be allocated to hand holes and the storage of cable loops (servic
bops) in accordance with manufacturer’s instructions (see’ 7.6.2.1.2 in relation to minimum
end radius).

O >

7.6.2.1.2 Minimum bend radii

Tlhe pathway system shall ensure that cablelis able to be installed and, where appropriate
fixed in accordance with the applicable minimum bend radius (installation, operating — stati
gnd operating — dynamic) by using identifiable techniques. These requirements apply in thre

imensions. Examples of such techniques are pre-fabricated curved corners and radiu
limiters as shown in Figure 3.

O DO -

—

he techniques employed shall

¢/ be designed to maintain/the relevant minimum bend radius of the cable(s) to be installed;
where either multiple” cable types are involved or cables have multiple bend radiu
specifications (g.g- so-called shotgun cables or cables with dedicated/catenary wire
attached), the-argest minimum bend radius shall apply,

(2N

¢/ not introduce/deformation of the cable sheath,

¢/ not apply’compressive loads exceeding that specified for the cable.

=

linimum bend radius is determined by manufacturers instructions. If instructions do not exis
ne-following shall apply

—

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

e 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,

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

~J

%&Yg Maximum stacking height

\
N

Figure 3a — Examples of non-conforn@?\\\kend limiting techniques

O.
2

Q‘Q Figure 3b — Examples of conformant bend limiting techniques

Fig@ Example of conformant and non-conformant bend radius management

The maximum stacking height in pathway systems is determined by manufacturers'
instructions. If instructions do not exist the following shall apply

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

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

Distance between Formula Maximum stacking height
support height 4 in mm
distance / in mm

0 150
100 140
150 136
250 128

h =150/(—1*0,000 7+1)

500 111
750 98
1000 88
1500 73

7.6.2.1.4 Conduit

Where conduits are installed without bends, the maximum distan€e) between pulling point
shall be 100 m unless appropriately specified cables and/or instalfation techniques are to b
used.

<

Vhere a conduit contains bends
¢/ the conduit shall not be subject to cumulative.changes in direction of more than 180
between pulling points,

o| the conduit shall not contain more than two Bends of up to 90° each between pulling point
(e.g. outlets, telecommunications rooms, ok'pull boxes),

¢/ the maximum distance between pulling-points shall be 15 m.

wel

ends within conduits shall be acgessible and able to act as pulling points unless n
dditional cables are to be installed within the conduit, following the initial installation ¢
able, unless

O Q

cables are to be removed:.before any additional installation takes place,

the conduit contains ‘'sub-ducts to allow additional cables to be installed.

ends in the conduit shall not contain any kinks or other discontinuities that may have
etrimental effect on the cable sheath during cable pulling operations.

Q m -

Q

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

o

he inside radius of“a bend in conduit shall be at least 6 times the internal conduit diameter.

[

[

=0

6215 Non-continuous support for cables

The maximum distance allowed between supporting elements of the pathway system is

1 500 mm.

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.
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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).

Figure 4 — Example of use of curved corners in pathway systems

7.6.2.2.3 Conduit

Where conduits are installed without bends, the maximum distance between pulling point
should be 50 m unless appropriately specified cables and/or installation techniques are to b
used.

Q

onduits (or ductings) protruding through a floor should. b€ terminated at least 50 mm abov
ne finished floor surface.

—

=z

OTE This protrusion aids in preventing poured concretesfrom entering the pathway during construction an|
pfotects cabling and fire-stop materials from water and other'liquid spills.

~J

.6.3 Outside buildings
7.6.3.1 General

n installations outside buildings,)'such as those shown in the example of Figure 5, it i
ommonly required to consider other factors (visible and hidden) which might have a
nvironmental impact on thétinformation technology cabling. These include

DO O

o/ high voltage underground cables or overhead lines (electromagnetic impact),
o/ steam pipes (température impact),

o/ flooding (ingréss impact),

¢/ chemical.contamination (liquid, gas),

o/ roads.or railroad tracks (mechanical impact).

Whetre'possible, the installation of information technology cabling in such areas affected b

[

14

()

=)

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 system

S

and may use spaces and structures (e.g. hand holes, maintenance holes and
telecommunications cabinets) that are constructed to assist cabling installation and to house

closures.
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Underground utility tunnel

Building A

— 43 —

Campus (premises) boundary

- _/'
_BuidingB_|__

1
i
.
./A
;

Aerial pathway hole
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Building C
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— — —+— — — — External network
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./.
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./‘
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Underground conduit

Directly buried pathway

Figure 5 — Example of cabling installations outside buildings

Table 6 — Design and planning of pathways outside buildings

Dedicated underground pathways Dedicated aerial pathways
Pathway Clearances from other | Poles Type
utilities
Separations from Length
other utilities
Depth of burial Depth of burial
Road crossings Guying
Rail crossings Braces (stays)
Method of excavation Buried Attachment
Casing Spans Pole-to-pole span
Trenching Pole-to-building span
Boring (pipe pushing) Slack
Ploughing Lashing
Landscape'restoration | Backfill Cable sag
Pathway Clearance
Separation
Riser protection
Earthing
Catenary wire Type of strand
Strand tension

Underground pathways and spaces may be

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,

shared spaces such as a utility tunnel providing other services (e.g. electricity, steam,
water).
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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-exhaustive
list of design and planning issues,

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

¢/ conduit or other pathway systems following the pathway of other utilities.

~J

.6.3.2 Requirements

~J

.6.3.2.1 Pathway planning

—

he plan for routing of pathways shall take into account

o/ existing buildings and structures,
¢/ anticipated placement of new buildings or structures on the campus;
¢/ requirements, where appropriate, for redundancy of both pathways and cabling,

o] requirements, where appropriate, for external service provision between the campu
boundary and BEFs,

2

o| risk assessment of accidental or intentional damage {0 the installation.

In areas accessible to the public, information téchnology cables shall be mechanically
protected from 0,3 m below the surface to a heightcof at least 3 m.

7.6.3.2.2 Underground pathways

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

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

o need for access.

—

he following shall.be documented

the installation method,

the lo€ation of access points.

Depths/of lay are dependent upon the actual and potential use of land crossed by the pathwa
qnd shall comply with national or local regulations. Requirements for marker tapes sha|
comply with matfonat or tocaf regufations.

<

It shall be assumed that underground pathway systems will become at least partially water
filled due to leaking and condensation.

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.


https://standardsiso.com/api/?name=8e7ea82b1dff1e776ebd8b42efe7b020

14763-2 © ISO/IEC:2012(E) - 45 -

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 compl
with national or local regulations during installation, maintenance and operation.

The stresses on the cables and poles depend on the span length and the sag. The climati

y

c

conditions that can have a major effect on tensions in poles, aerial cables and sag are heat,
cold, wind and snow/ice load on cables and poles. Reference shall be made to the national
regulations for routes affected by such conditions and the appropriate construction methods

tHized-

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

Unless allowed by national or local regulations, information technology cables “shall b
mstalled lower than power cables.

7.6.3.2.4 Minimum bend radii

—

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

ccordance with the applicable minimum bend radius (installation, operating static an
aperating dynamic) by using identifiable techniques. These requirements apply in thre
imensions. Examples of such techniques are pre-fabricated: curved corners and radiu
imiters as shown in Figure 3. The techniques employed shall

¢/ be designed to maintain the relevant minimum radius<of the cable(s) to be installed, wher
either multiple cable types are involved or cables.have multiple bend radius specification
(e.g. so-called shotgun cables or cables with ‘catenary cables attached), the larges
minimum bend radius shall apply,

¢/ not introduce deformation of the cable sheath,

¢/ not apply compressive loads exceeding‘that specified for the cable.

Minimum bend radius is determined by manufacturers instructions. If instructions do not exis
the minimum bend radius shall be:20-times the cable diameter.

NOTE 1 Pathway systems that do ‘hot ‘allow such an approach may restrict the type and use of cables installed i
the pathways and cable management systems selected.

NOTE 2 Specific cable constructions, e.g. armoured cables, may require greater bend radii than those specifig
apove.

7.6.3.3 Recommendations

7.6.3.3.1 General

hformation’technology cables should be mechanically protected from 0,5 m below the surfac
b a height of at least 3 m.

—

—~ O OO O35 4%

—_

cparation between information technotogy and mains power cabies shoutd be at feast 1
throughout pathways and within spaces.

Where the IT cable contains metallic cable elements, surge protection should be applied at a
building entrances.

7.6.3.3.2 Underground pathways

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

The following examples are included as guidance

e
S
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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-sectional area of th
planned/installed cables reaches 40 % of the conduit cross-sectional area,

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

— where there is a known number of installation phases, the number of conduits to b

e

e

filled ducts,
¢ conduit with sub-conduits,

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

=z

OTE 1 The most flexible installation would therefore comprise a number of 100 mm<single ducts (for the large
cpbles and multi-cable phases) and a larger number of smaller ducts.

NOTE 2 Additional conduits may be required to support management of services/technologies.

7.6.3.3.3 Aerial pathways

>

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

-

Tlhe use of stays or struts to reinforce the stability. of two poles adjacent to the road or railwa
$ recommended.

Aerial crossing of electrified railways is noet recommended.

7.7 Spaces

~J

71 Requirements

7.7.1.1 General

w

paces shall not be-located

in emergengy.escape ways (where they obstruct),

in areas that are subject to risk of flooding.

Dimensions of spaces allocated to entrance facilities and distributors shall take into accour
ne initial volume and future expansion of information technology cabling and associate
quipment.

[oME=a
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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 a
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 typicall
comprise maintenance holes, hand-holes and telecommunication cabinets. Maintenance hole

S

y
s
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are preferred over hand holes as they provide greater flexibility for extension and expansion
of the installed cabling infrastructure (e.g. additional pathways).

The spaces and structures are frequently located in unrestricted access areas and are subject
to considerable physical risk. Spaces and structures shall be designed to survive the
estimated risk and shall be constructed and installed in accordance with the required design.

All openings to spaces and structures shall maintain the environmental performance of the
space or structure.

Cable entrances to spaces and structures shall

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

provide strain relief for the cable if not already done by separate fixtures.

=

laterial used to construct spaces and structures shall be specified to regsist deterioratiop
hen exposed to sunlight.

<

Maintenance holes shall be

o/ designed to maintain the relevant minimum radius of the cable(s) to be installed, wher
either multiple cable types are involved or cables have multiple bend radius specification
(e.g. so-called shotgun cables or cables with catepary cables attached), the largeg
minimum bend radius shall apply,

O

-~

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

¢/ contain adequate fittings to support closures, if@equired.

il

outing of cables through maintenance holestshall enable the installation to comply with th
bquirements of 8.9.4.

4%

—

—h

elecommunications cabinets shallf be in accordance with the design guidelines ¢
FC 61969-1 and IEC 61969-2.

|

<

Vhere the spaces and structures are intended to contain active equipment

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

adequate mainspower shall be provided.

—

he loading limits of the locations of telecommunications spaces and structures shall not b
xceeded during construction and operation.

4%

(0]

—

he loading limits of any mounting hardware within telecommunications spaces and structurefs
hall*\not be exceeded during construction and operation.

[¢)]

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.g.
floor/ceiling/wall)

or
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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 in accordance with

local fire regulations.

NOTE This also applies where the cable has to pass through a space between two external fire barriers

within a building.

7.7.1.4 Rooms intended to contain distributors

Rooms intended to contain distributors shall be provided with access 0,9 m (min) wide and

2 m (min) high.

vl

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

(7))

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

=

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

O <

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

the temperature and humidity shall be maintained 10 allow continuous operation of th
active equipment,

adequate mains power shall be provided.

he location of the distributors within the room\and any relevant mounting shall be capable ¢
upporting the loads applied during the construction and operation of the distributors an
ssociated equipment. It shall be verified that proposed loading does not exceed the loadin
imit of the supporting structure.

QL » -

71.71.5 Enclosures containing distributors

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

the temperature and._humidity shall be maintained to allow continuous operation of thg
active equipment,

adequate mains\power shall be provided.

Tlhe location<of-the enclosure and any relevant mounting shall be capable of supporting th
bads applied during the construction and operation of the distributor and associate
gquipment./It shall be verified that proposed loading does not exceed the loading limit of th
supporting structure.

[

—h
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—

W (D

T-1+2—Reeeommendations

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 ingres
of dust and other contamination to the space.

S

Any water and drain pipes that pass through the space should be located away from and not

directly above cabling or equipment.
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The provision of mains, or other, power should be adequate to support the operation of the

information technology equipment intended to be housed within the space.

7.7.2.2 Spaces and structures outside buildings

Maintenance holes are preferred over hand holes as they provide greater flexibility fo
extension and expansion of the installed cabling infrastructure, e.g. additional pathways.

Telecommunications cabinets should be provided with

¢/ adequate physical protection (e.g. by appropriate ruggedisation or location),

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

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

Consideration should be given to application of floor covering comprised of anti-static
material.
Rooms in which cables are routed to cabinets, frames, or racks\ using underfloor pathwaypg

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

(7))

Q

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

widest range of cabinets, frames and rack heights;

high-level or ceiling-mounted pathway systems.

—

hould be 3 m x 3 m minimum.

[7)]

dimensions for distributors containjng up to 500 outlets should be 3,2 m (length) x 3 m (width
(see Figure 6a).

Hor distributors containingsmore than 500 outlets, the minimum room size should be increase
Ky 1,6 m along the line’ of cabinets for each additional group of up to 500 outlets t
gccommodate the additional space for connecting hardware, cord management and activ
gquipment (see Figure 6b).

NOTE These_recommendations are based on the use of 800 mm x 800 mm cabinets that allow for sufficient co
management. for fully utilized cabinets or open racks with vertical cable management for sufficient co:l
management for fully utilized racks, this will also accommodate access from both front and back of the cabinets ¢
rack to install additional cabling and equipment (see 7.8.2.3).

o provide additional space for equipment.installation and maintenance, the room dimensionps

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

r

D O O ~

= Qo
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1,6m 1,6 m 1,6 m
3,2m 3,2m
46m R

‘ 30m

A
_N

Figure 6a — Minimum room dimensions to support Figure 6b — Minimum room dimensions to support
distributors containing up to 500 outlets distributors containing between 501>and 1 000 outlet$

Figure 6 — Dimensions of rooms intended to contain distributors

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

=]

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

7.8 Functional elements
7.8.1 Requirements

7.8.1.1 General

—

Hunctional elements shall be located” where it is possible to undertake subsequer
measurements, repair, expansion or-extension of the installed cabling with minimal disruptio
and in safety.

=)

Where information technolegy cabling and mains power cabling are contained within g
dosure, access to mains-power cabling shall be restricted according to local regulations.

=z

OTE If mains power €abling and information technology cabling are installed without physical barrier between
he two systems, werk+~on either cabling system may be limited to persons with appropriate qualifications
psignated by nationdlor local regulation.

fo =2

Ipformation,'concerning functional elements shall be included in the administration system ip
gccordance’ with Clause 9.

7.841.2 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)
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),
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outlets shall be placed or protected to prevent accidental damage due to frequently
moving objects such as vacuum cleaners, rolling tables and hospital beds,

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 installation of additional
cabling without major disruption.

O Q. =T O

—

o

—

7.8.1.4 Cabinets, frames and racks

abinets, frames and racks (or the closures within them) shall provide the necessary levels ¢
hysical and environmental protection for the information technology cabling and equipmer
stalled. Cabinets, frames and racks shall achieve the necessary protection bytheir location
esign features or a combination of both. Where necessary, environment cantrol shall b
rovided within the space and/or cabinets.

n

he location of cabinets, frames and racks shall

he height of cabinets, frames and racks shall not‘éxceed 2,4 m and shall not exceed 75 % d
ne room height in rooms in which cables are-routed using high-level or ceiling-mountef
athway systems.

he design and dimensions of the cabinets, frames and racks, together with clearances shall
nsure that

~ —h

D .

be consistent with the space, floor loading and other services required for informatiop
technology equipment,

—h

allow the installation of the necessary cabling together\with the delivery and removal ¢
larger items of apparatus,

provide a minimum clearance of 0,9 m on all faces-where access is required.

—h

it is possible to install the initial quantity of cables in accordance with the minimum bend
radii (installation and operating). Where either multiple cable types are involved or cable
have multiple bend radius specifications (e.g. so-called shotgun cables or cables wit
catenary cables attached), the largest minimum bend radius shall apply,

> O

additional cables_can be subsequently installed in accordance with the minimum bend radiji
(installation and-0perating). Where either multiple cable types are involved or cables hav
multiple bend-fadius specifications (e.g. so-called shotgun cables or cables with catenary
cables attached), the largest minimum bend radius shall apply,

]

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

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

adequate ventilation is provided for anticipated information technology equipment,

cable segregation requirements of 7.9 are met.

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.
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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

Where both information technology cabling and mains power cabling are contained within a

closure they should be in separate parts of the closures or under separate covers.

Tlhe location of cabinets, frames and racks should provide a minimum clearance of 1,2 m o
all faces where access is required.

—

he vertical cable management, horizontal cable management, slack storage, and loCation ¢
dccess floor openings should be designed to ensure that the bend radius requirements of th
mstalled cables are met.

—

he height of floor-standing cabinets, frames and racks should not‘exceed 2,1 m an
onnection points within them should be located at least 0,15 m above thé finished floor.

o

~J

.9 Segregation of information technology cabling and mains_power cabling

~J

.9.1 General

his subclause specifies segregation requirements and fecommendations for unscreened an
creened cables in accordance with the IEC 61156 series (together with other balanced an
nbalanced, including coaxial, cables) with respeet’ to electromagnetic interference frorn
nains power supply cabling. Where appropriate,-the requirements and recommendations ar
pecific to particular cable specifications.

w3 C »n -

—

he segregation requirements of 7.9.2 assume that

o/ the electromagnetic environmenticomplies with the levels defined in the IEC 61000-
series of standards for conducted’and radiated disturbances (e.g. mains power cabling),

¢/ the mains power supply is -non-deformed but has high frequency content consistent wit
the switching and operation of connected equipment in accordance with the IEC 61000-
series of standards,

NOTE 1 “Deformed”’(mains power supplies are outside the scope of this standard and may require addition
engineering practicés-

¢/ the information technology cabling supports any applications listed in the reference
cabling désign standards.

—

he segregation requirements of 7.9.2 are those required with regard to electromagneti
mterference (EMI). Local regulations for safety may contain different segregatio
bquirements. In these circumstances safety has highest priority but the more stringer

—h

()

D o OO

[92)

o)y 3o

]

— = C)

= =

paquirement shall take precedence

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.

When cabling is installed in an electromagnetic environment exceeding the levels of

IEC 61000-6 the separations may need to be increased.

Specific items of electrical equipment and the power supply cabling associated with them ma

y

require additional practices resulting in segregation requirements in excess of those of 7.9.2.
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Examples of such items include certain types of lamps and equipment including that used in
arc welding, frequency induction heating and hospitals together with radio, TV and radar
transmission systems. Table 7 provides minimum recommended separation distances
between metallic information technology and certain items of electrical equipment and the
power supply cabling associated with them (without taking into consideration the screening
effectiveness of cables or cable management systems). In all cases, analysis should be
performed based on products supplier’'s information, where available, to determine the
required segregation. Where supplier’s information regarding the sources of interference does
not exist, analysis should be performed regarding possible disturbances. e.g. frequency
range, harmonics, transients, bursts, transmitted power, etc. Where there is a conflict
hetween the outcome of such analysis and the requirements resulting from the analysisyaf
7.9.2, the most stringent requirements shall apply.

Table 7 — Separation recommendations between metallic
information technology cabling and specific EMI sources

Source of disturbance Minimum separation
mm
Fluorescent lamps 130
Neon lamps 130
Mercury vapour lamps 130
High-intensity discharge lamps 130
Arc welders 800
Frequency induction heating 1000

Tlhe environmental compatibility shall be achieved by selection of appropriate components
gnd/or by mitigation techniques that modify.the environment including,

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

separation from the defined envitohment.

7.9.2 Requirements
7.9.2.1 General requirements
Tlhe requirements fof separation between information technology cables and mains powgqr

o

ables depends upon

o/ the electromagnetic immunity of the information technology cable measured as
- coupling\attenuation for screened balanced cables,

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

- _sereening attenuation for unbalanced (coaxial) and twin axial cables,

.
t

$ 'H £+
e Uurtiotrucvuvurt Ul

H Kl
are 1mmraiiio FUVVUI vavilT,
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 Table 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.
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Segregation Class = “a”
(from Table 8)

v

Select containment
(from Table 9)

v

Determine S
(from Table 9)

v

Determine P
(from Table 10)

v

Separation
A=SxP

Figure 7 — Process of determining cable separation

—

he separation requirements for segregation Class “a” in Table 9 shall be applied if

the mix of applications or the cabling to be installed is unrestricted,

the type of cabling to be installed is unrestricted.

{ the cable performance with regard to the relevant parameters is unknown then it shall b

EPN ]

assumed to meet the requirements of segregation Class{a™

14

=]

Tlhe separation requirements for segregation Class\v“b” in Table 9 represent the minimun
requirements of this standard, where the cabling~{¢’be installed is in accordance with, and is
intended to support the applications listed in)- the referenced cabling design standards.

educed separations based upon segregation Classes “c” or “d” of Table 9 may restrict th
pe and use of cables installed in the pathways and cable management systems selected.

wal
D

—

Huture expansion of both the mains-pewer and information technology cabling shall be take
mto account when determining thé separation requirement and the selection of pathways an
able management systems to be-used to provide the required separation.

o =
[ )

Uocal regulations may require a barrier or greater separation than calculated using thi
dpproach.

[

The free space separation of Table 9 also applies

to telecommiinications cables and main power cables installed in the same containment,

any cantainment that does not meet the minimum screening performance levels applicabl
to the“open containment of Table 9.

[4%
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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
dB
>80 >85
(see Note 1) =70 - 10x1g f (see Note 5) d
>55
(see Note 2) >60 - 10 x Ig f >55 c
>40 >50-10xIg f
(see Note 3) (see Note 4) =40 b
<40 <50 -10xIgf <40 a
NOTE 1 Category 5, 6, 6,, 7 and 7, cables meeting the Type la coupling attenuation 'requirements of
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 coupling attenGation requirements of
IEC 61156-5 and IEC 61156-6 meet segregation Class “c”.
NOTE 3  Category 5, 6, 6,, 7 and 7, cables meeting the Type IIl coupling’attenuation requirements of
IEC 61156-5 and IEC 61156 6 meet segregation Class “b”.
NOTE 4  Category 5, 6, 6,, 7 and 7, cables meeting the Level 2 TCL requirements of IEC 61156-5 and
IEC 61156-6 meet segregation Class “b”. These cables_ may deliver performance of segregation
Class “c” or “d” provided that the relevant requirements)are also met.
NOTE 5 Cables in accordance with IEC 61196-7 (ISO/IEC\6018, Category BCT-C) meet segregation

Class “d”.

Table 9 — Miniimum separation S

Containment applied to information technology or

mains power cabling

Segregation
Class

(from Table 8)

Free space separation
(i.e. without
electromagneétic barrier)

mm

Open metallic
containment
(NOTE 1)

mm

Perforated metallic
containment ?
(NOTE 2)

mm

Solid metallic
containment
(NOTE 3)

mm

10

8

5

50

38

25

100

75

50

0l T|0|

300

225

150

o |O|o |o

a

The upper/Surface of installed cables shall be at least 10 mm below the top of the barrier.

NOTE 1

NOTE 2

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

NOTE 3

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.

Specified separation is in addition to that provided by any divider/barrier.

Screening performance (DC to 100 MHz) equivalent to a steel conduit of 1,5 mm wall thickness.
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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
7to9 0,6
10 to 12 0,8
13 to 15 1,0
16 to 30 2
31to 45 3
46 to 60 4
61to 75 5
>75 6
The power cabling factor shall be used as a multiplier for the calculation of distan¢e~A from
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 based, upon the their current
ratings, i.e. a 100 A 50 V DC cable = 5 off 20 A cables (P = 0,4).
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START

Is cabling dedicated to
CATV applications?

See |EC 60728 series See Note

NO
{s-apptieation-stppert _
in accordance YES R Ml_nlmum ]
with generic cabling P Segregation Class = “b
standard (from Table 8)

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

v 3

Select containment
(from Table 9)

v

Determine S
(from Table 9)

A
Determine P Select cable

(from Table 10) Select alternative, OR ‘ Wlth.
alternative

containment
Segregation Class

Do the NO
pathways and cable management
systems allow separation
A=SxP?

See Note

Do national/local regulations
or manufacturers-instructions impose
more stringent requirements?

Apply separation
A=SxP

Amend separation
as appropriate

Install

=

OTE \Unless the cabling to be installed is intended to support the applications listed in the relevant gener
Bbling. design standard: i.e. the mix of applications or the type of cabling to be installed is unrestricted, th
eparation requirements for Segregation Class “a” in Table 9 are applied.

[¢]
[CE3)

(2]

Figure 8 — Flowchart for cable separation calculation

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 (see

3 3 3 = -

- <

Figure 10a), unless additional cable fixing or restraint is present (see a above),

—

) for cables installed in non-adjacent compartments of a pathway system or .adnothg
pathway that incorporates more than one divider, required separation A shall be,provide
by the distance between the dividers (see Figure 10b), unless additional cablefixing @
restraint is present (see a) above).

= O

he minimum separation requirement applies in three dimensions. Ndowever, wher
hformation technology cables and mains power cables are required td cross and require
hinimum  separation cannot be maintained then the angle of their crossing shall b
naintained at 90 ° on either side of the crossing for a distance noless than the applicabl
hinimum separation requirement.

O

[CANY)

Vhere mains power cables (other than single core cables/operating at voltages exceedin
C 600 V) pass through a fire barrier it is possible to reduce the separation requirements d
nis subclause provided that

(o)

the total distance over which the reduction in the'separation occurs is not greater than th
thickness of the fire segregation barrier plus 0;5’m on either side,

[

4%

the information technology cables and mains power cables are enclosed in separat
trunking or conduit,

local regulations concerning fire barriers are complied with,
IEC 60364-5-52 is taken into account.

A Minimum assumed separation
A = divider thickness

Q —

L A0
Figure 9a —(Separation with restrain Figure 10a — Separation with single divider
A=0 A = distance between divider
0T e di__ie
I
| ]
. = 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

o

=

D -

=~

the environmental classification for the information technology cabling complies with E; of
ISO/IEC TR 29106,

the power conductors

torm single phase circuits,
provide a total power of 10 kVA (maximum),

NOTE 1 In regions using 110/120 V this corresponds to a maximum current of 80 A and in régions usinlg
230 V this corresponds to a maximum current 32 A.

comprising a circuit are maintained in close proximity (e.g. within an overall sheath g
twisted, taped or bundled together),

=3

and either

the information technology cables meet the requirements of segregation Classes “b”, “c” gr
“d” of Table 8

or

in circumstances where the cabling is application(s)yspecific, then the application(s
support(s) a zero segregation relaxation.

~

his allowance should be not applied in spaces allocated to distributors in accordance with
ne referenced design standards or equivalent congentrations of transmission equipment.

n all other cases the requirements of 7.9.2.apply.

OTE 2 The selection of this segregation appreach and the planning of the pathway may render it unsuitable |[if
odifications are subsequently made to the resulting electromagnetic environmental classification.

9.3 Recommendations

elecommunications cabjnets, frames and racks should be separated from electricgl
quipment, e.g. high-voltage/low-voltage (HV/LV) transformers.

.10 Cabling — Requirements

.10.1  General

he installation of the cabling shall be in accordance with Clause 8.

N

in ‘@ccordance with supplier’s instructions.

lixing‘of unscreened and screened components within a channel shall only be implementef

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

C

onnecting hardware supplier’s instructions.

The earthing of extraneous metallic elements (e.g. armouring, strain relief members of optical

fi
n

7

bre cables) that are part of the cable construction shall be in accordance with local and/or
ational regulations and the procedures used shall be documented.

.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.

7.10.4 Optical fibre cabling

8 Installation practices

8.1 General

nstallations shall be carried out in accordance with the installation ,specification (se
lause 5), quality planing (see Clause 6) and the relevant planning carried out in accordanc
ith Clause 7. The client shall be advised of all deviations and actions \required.

s 0O =

—

he installation method used shall be compatible with the produets used.

All installation locations shall be selected to allow for any_anticipated additional installation
Td necessary equipment to be delivered and installedduring the anticipated lifetime of th
stallation.

o]

.2  Safety

2.1 General

<

ocal regulations, including safety, shall be met.

2.2 Mains power cabling

- 00

he proper implementation “of the requirements of this standard assume that electricg
mstallations, bonding networks and protective measures against overlvoltages are undertake
accordance with the local regulations, as appropriate.

NOTE The IEC 60364/ series may contain appropriate information.
§.2.3 Functional bonding

Tlhe bonding networks within premises served by metallic cabling shall be undertaken i
dccordance with local regulations, as appropriate.

he specification of safety requirements’is beyond the scope of this International Standard.

()

]

[

4%

OTE The IEC 60364 series may contain appropriate information.

8.2.4 Optical fibre cabling

Installations shall be carried out in accordance with IEC 60825-2 as applicable according to

the relevant hazard classification of each installation location including

e exposure of optical fibre ends to the skin and eyes,
e the quantity of optical fibre waste,
e the collection and disposal of waste fragments,

e the viewing of connector end faces, prepared optical fibres or fractured optical fibres.
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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

aintenance holes or other clos

ed chambers. Before entering any such areas, they shall b

ell ventilated and the atmosphere shall be tested to detect any potentially hazardous gases.

here a gas hazard is detected, the installer shall inform the nominated site contact an
ppropriate action shall be agreed and performed.

8.2.7 Maintenance holes

Hrames and covers of maintenance holes shall be correctly seated and shall not present
afety hazard.

(7))

g.2.8 Closures

wel

efore installing information technology cabling within closures containing mains pows
abling, compliance with local regulations shall be ensured.

(@)

8.3 Environment
8.3.1 Storage
§.3.1.1 Requirements

Tlhe environmental conditions under which cabling components, inspection and test equipmer
are stored shall be compatible with the manufacturers’/suppliers’ specifications.

Vhere protective caps, or equivalent, have been used to protect components, they shall ng
e removed until necessary. and shall be replaced or renewed as necessary until th
mstallation is completed.

o <

8.3.1.2 Recommendations

The ends of storédycable should be sealed.

§.3.2 Installation — Requirements

Tlhe installer shall ensure that the environment local to the cabling is in accordance with th

[ 2

j V)

—

—

4%

[N

:l:stallation specification (see 5.3.5) and is compatible with the cabling components to b
stalled.

8.4 Component inspection and testing — Requirements

Cabling components shall be inspected for damage as soon as possible following delivery an

d

before installation. Documentation supplied with the components shall be checked for

compliance with the procurement specification and shall be retained.

If required by the quality plan, detailed component inspection and/or acceptance testing sha

be undertaken as soon as practicable. Any packaging and/or seals removed to allow
inspection and/or testing shall be replaced to provide the required environmental and physical

protection to the components.
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8.5 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. boxes,
reels, drums) and associated installation equipment in accordance with the installation
schedule are accessible and available. The client shall be advised of all necessary deviations
dar actions required.

—

[

he accessibility and availability of proposed locations of cable service loops_shall b
onfirmed.

o

The installer shall ensure that

the pathway systems selected are able to support the mass of the cables to be installed,

[ ]
1)

the fixings and supporting structures for the pathway systems are ‘stitable to support th
combined mass of the pathway system and the cables to be installed.

The installer shall ensure that

¢/ all necessary installation accessories are available,

4%

¢/ the required identifiable techniques (see 7.6.2.1\2)"are installed to allow cable to b
installed and, where appropriate, fixed in accordance with the applicable minimum ben
radius.

[®N

§.5.2 Inside buildings — Requirements

<
D

Vhere it is necessary to remove materials-to access pathways (e.g. ceiling tiles, floor cover
r duct covers) only the minimum shall be removed and these shall be replaced and/g
binstated as soon as practicable andiin accordance with local regulations (site conditions).

O
=

—

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

4%

il @]

the mechanical characteristics of the pathway system,

the location sglected,

the provision-of additional local or general mechanical protection.

-n

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

8.53 Outside buildings

8.5.3.1 Requirements
8.5.3.1.1 Overhead

Supporting structures shall be suitably treated to prevent decay.

8.5.3.1.2 Underground

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

o]

.5.3.2.2 Underground

Il underground cable management systems should be made of a non-porous material. (se
.6.3.3.2).

i i >

8.6 Spaces
§.6.1 Requirements

Tlhe installer shall ensure that the spaces within which the cabling.and equipment are to b
mstalled are in accordance with the installation specification (see~Clause 5) and also meet th
bquirements of 7.7.1.1. The client shall be advised of all deviations and actions required.

=

§.6.2 Entrance facilities

—

he installer shall ensure that the facilities exist\to allow the treatment of cables i
ccordance with the installation specification (see-Clause 5) and also meet the requirement
f7.7.1.3.

O Q

§.6.3 Rooms and enclosures intended\te contain distributors

Tlhe installer shall ensure that the spaces intended to contain distributors are in accordanc
with the installation specification (see Clause 5) and also meet the requirements of 7.7.1.
and 7.7.1.5.

8.6.4 Cabinets, frames.and racks

Tlhe installer shall ensure that cabinets, frames and racks are in accordance with th
nstallation specification (see Clause 5) and also meet the requirements of 7.8.1.4.

8.6.5 Closufes

he installer”shall ensure that closures are in accordance with the installation specificatio
see Clause 5).

—~

8.6.6 Outlets

[CENY)

[/ =)

[

=

[

=)

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.

8.7 Pathway system installation
8.71 General
8.7.1.1 Requirements

Pathway systems shall be installed

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

management systems,
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to achieve the planned electromagnetic performance in relation to the installed cabling,

to allow installation of cable without damage to the cable,

without sharp edges or corners that could damage the cabling installed within or upon

them,
to enable the creation of fire barriers in accordance with local regulations,

taking into account relevant external/environmental influences — in particular

cable management systems shall be installed to ensure that water or other contaminant

-

o C

< T

8
V

8
8

-n

=20

O m

8

damage to any remaining cables.

fiquidscanmotcottect;
where required, sections of cable management systems shall be jointed to prevent ingres
of gases, liquids, etc.

athway systems shall be left clean and free from obstruction with all separators @nd bridgin
ieces in place before the cabling installation commences.

ntil the installation work is finished the pathway system shall /be protected fror
ontamination (e.g. dust, water and construction parts).

ulling wheels or other temporary structures (to assist cablingCinstallation) shall be fitte
here necessary.

.7.1.2 Recommendations

Vhere applicable, pathway systems should be installéd-to allow removal of the cable withou

7.2 Inside buildings

.7.21 Requirements

athway systems shall be sealed at the point of entry to buildings to prevent ingress of water
.7.2.2 Recommendations

able management systems.should be installed in such a way that the transfer of acousti
oise is minimized.

.7.3 Outside buildings

.7.3.1 Requirements

xisting eafenary wires shall be checked for satisfactory function and, where necessary

atenary-wires shall be replaced.

73.2 Recommendations

=)

—

Marking tapes should be laid above underground pathway systems.

8.8 Closure installation

Closures shall be fixed or mounted in position using the recommended fittings and labelled

a

nd 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.
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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 instructions supplied by the
manufacturers/suppliers of the cables and the pathway systems.

Cabling components shall be conditioned at the recommended environmental condition befor
mstallation.

4%

Q

ables shall not be exposed to humidity levels or temperatures outside the limits~detailed i
ne manufacturers’/suppliers’ specifications; this includes localised effects such as those fror

=)

—
=]

hot air blowers, gas burners and sprinklers.

Tlhe installation process shall not degrade the intended environmental, performance of thg
pathway/cable management system. Where there is an identified risk of ingress of water gr
gontaminants to a cable during installation, the cable ends shall be_sealed.

Metallic information technology cabling and mains power ,cabling shall be segregated ip
gccordance with the requirements of 7.9.

When installing cables appropriate techniques shall beyapplied to

d) eliminate cable stress caused by
- tension in suspended cable runs,
- tightly cinched cable bundles,

B) ensure that minimum bend radii aré.as specified by the cable manufacturer, supplier or i
accordance with the relevant product standard,

=)

d) ensure that the tensile load (@applied to the cables and cable bundles are as specified bl
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) protect cables from damage during installation (e.g. stepping on cables or hanging
bundles with insufficient support),

[

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

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

£ 4 AY
rarmaractuitTt ],

O ="

g) avoid joints other than those in accordance with the installation specification.

Labels, or equivalent, shall be applied to cable elements where they are not otherwise
identified (see 9.2).

Precautions shall be taken during the installation of draw ropes, where used, to prevent the
draw ropes becoming entangled with cables.

Where cable is to be installed in shared pathways precautions shall be taken to avoid damage
to existing cables or structures within those routes.
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The earthing of extraneous metallic elements (e.g. armouring, strain relief members of optical

fibre cables) that are part of the information technology cable construction shall be i
accordance with local regulations. The procedures used shall be documented.

8.9.2.2 Recommendations

Labels, or equivalent, should be applied to the ends of cables where multiple cables ar
installed to a closure and where they are not otherwise identified (see 9.2).

n

e

8-9-3—insidebuitdings
§.9.3.1 Requirements

-n

ollowing cable installation, pathway systems shall be sealed at the point of entry t6 building
D prevent ingress of water.

—

nformation technology cables that do not comply with the minimum” recommende
erformance requirements of IEC 60332-1-2 shall be installed according(to)the instructions g
ne planner (see 7.7.1.3).

=0

=

leasures shall be taken to prevent any liquids and/or gels present within the informatio
bchnology cable from leaking in pathways.

—

he position of information technology cables and_+{he location of closures in cabl
nanagement systems shall be in accordance with*“the instructions provided by th
nanufacturers/suppliers of the cable management* systems (subject to meeting th
egregation requirements of 7.9). When installing, cables into cable management system
ney shall be secured as specified in the installation specification.

o n 3 3

he final placement of cables and cable bundles shall take into account the risk of damag
ue to external influences.

Q. —

8.9.3.2 Recommendations

—

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

8.9.4 Cable installation”in maintenance holes

—

he following practices’shall be applied

o[ cables shall’'be’installed in lowest conduits first,
o/ cables shall not be inter-twined,
o/ support’shall be provided to cables to prevent them lying on the floor,

o] no Y excess cable lengths (other than specifically designated in the installatio

[

=

[Z2RCEECERYS =)

4%

specification) shall remain,

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,

¢ maintenance hole frames shall be secured,

e access key-holes shall be checked for wear and appropriate action taken,

e maintenance hole covers shall be seated correctly.
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8.9.5 Cable installation within closures — Requirements
Cables entering closures shall use appropriate openings, glands and/or fittings to

a) maintain the environmental performance of the closure,

b) provide the necessary cable support and ensure minimum bend radii are as specified by

the cable manufacturer, supplier or in accordance with the relevant product standard,

c) provide strain relief for the cable if not already provided by separate fixtures within the

closure.

Measures shall be taken to prevent any liquids and/or gels present within the informatio
pchnology cable from leaking in closures.

—

A sufficient length of cable shall be provided at each closure to enable

¢/ subsequent access to the closure for terminating, jointing and repairing of the cable (thi
can also be achieved by the use of service loops in appropriate places),

o/ cable tests to be undertaken, where required by the quality plan,<{prior to terminating ¢
jointing of the cable.

ny cabling not contained within a cable management system shall-be protected from physicg
amage by use of appropriate measures. Where the cable elements comprise primary coate
ptical fibre, sleeves shall be applied to protect the optical fibre from damage within th
losure.

O 0 Q >

Vithin closures, each cable element shall be uniquely identifiable using one or more of th
bllowing methods

= <

colour coding,

labelling,

physical position or routing.

{ required by the quality plan, installed cable tests shall be undertaken as soon as practicabl
bllowing cable installation.

—h

8.10 Jointing and terminating of cables
§.10.1 Requirements

Gables shall be'jointed or terminated in accordance with the instructions provided by th
manufacturer/supplier of the connecting hardware. If special tools are required for jointing @
brminatingsthen only those recommended by the connecting hardware manufacturer shall b
used.

—

=

leasures shall be taken to prevent any liquids and/or gels present within the informatio

[2)

T T = =

[

[

DO = O

—

bchnology cable from leaking at any termination point.

During and after the jointing and terminating process, the minimum bend radii of cabl
elements shall be as specified by the cable manufacturer, supplier or in accordance with th
relevant product standard.

Following jointing or terminating, the cable elements shall be arranged within the closure in

e
e

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 th
installation specification.

e
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The presentation of cable elements within joints, terminating connecting hardware and
closures shall be in accordance with the installation specification.

8.10.2 Balanced cabling

Balanced cables shall be terminated in accordance with the connecting hardware
manufacturer’s instructions to maintain the intended performance of connecting hardware.

Where no connecting hardware manufacturer’'s instructions exist, the connecting hardware
Sed O yatanced—cabtno—shre be—instatted o—provide—miima Hrpatmer v\
f

the point|d

possible to

4%

internal cable construction.

.10.3 Screened balanced cabling

O =

e terminated in accordance with the connecting hardware manufacturer’s instructions t
paintain the intended performance of the cable screen termination to the connecting
ardware.

8
CGable screens shall be terminated at each termination point. Balanced cabling screens shal
b
n

here instructions for termination of cables are not available from the manufacturer/supplie
f the connecting hardware, the conductive surface ©f the cable screen shall be terminated tp
nductive surface of the connector screen.

—

.10.4 Optical fibre cabling

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

1 required by the quality plan, joptical fibre connector end faces shall be inspected ip
accordance with ISO/IEC 14763-3.

—

Hentification (by labelling,or other means) of optical fibres within closures shall be such thg
ne polarisation of optical fibre connections of more than one optical fibre is known angd
onsistent throughout the installation in accordance with Annex A.

o —+

8.11 Cords.and jumpers

(ds)

ee Clause)12 for requirements for cord and jumpers installed during the installation process

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

o final assembly of the closure into the desired location,

e labelling in accordance with the installation specification.
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8.13.2 Testing

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

following the

o final assembly of the closure into the desired location,

e labelling in accordance with the installation specification.

The testing process shall verify the accuracy of the labelling applied.

9 Documentation and administration

9.1 Symbols and preparation of documents

9.1.1 Requirements

W

ymbols used in specific documentation shall be compiled (including their ‘description) an
hall be provided either on each drawing or on a separate sheet. Symbels used for cablin

agministration shall be different from those used for the documentation of other buildin
rvices (such as heating, ventilation and air conditioning).

[{e]

1.2 Recommendations

O

ocumentation of the cabling administration shouldbe’ based upon the principles ¢
FC 61082-1.

W

ymbols to be used for records should be in accordance with the IEC 60617 series.

9.2 Administration

9.2.1 General

Tlhis standard addresses the administration of telecommunications infrastructure by

q) specifying elements of information that make up records for each component,

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

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

d) specifying how components shall be labelled,

g) specifying reports presenting information on groups of records,

f) specifying.graphical and symbolic requirements.

Tlhe adminjstration system specified by this standard enables management of the followin

(@)

ompaenents

O OO

—h

J

Q

telecommunications cables,

O

telecommunications terminations, joints and closures containing them,

o O

)

)

) telecommunications pathways and pathway systems,

) telecommunications spaces including cabinets, frames and racks,
)

D

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.
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9.2.2 Administration system

9.2.2.1 General

An administration system shall be specified to enable effective operation, maintenance and
repair of the cabling infrastructure. All information produced for or by the administration
system shall be dated. Change control shall be exercised and records shall be retained for a

specified minimum period. Service management shall conform to ISO/IEC 20000-1.

The minimum requirements of an administration system (see 9.2.2.4) are defined based upo

=

the installation complexity level (see 9.2.2.2 and operational complexity level (see 9.2.2.3))d
the infrastructure.

9.2.2.2 Installation complexity

Tlhe installation complexity level is based upon the type of premises and quantity of cabl
glements in the fixed cables comprising the installation and should bel“determined b
reference to Table 11. The levels shown are based upon implementations, of generic cablin
im accordance with the referenced cabling design documents. Other implegmentations of fixe
gabling may require other levels to be applied.

<

Vhere areas may have multiple functions (e.g. homes thatc can be converted to offic
remises) the more demanding level should apply.

0

Table 11 — Level of installation{complexity

—h

OO << D

| No. of fixed cable elements ? 2 to 200 201 to 20 000 >20 000
Office 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 pain and optical fibre).

9.2.2.3 Operational complexity

he operationaleomplexity level is based upon the type of premises and quantity ¢
dministered{pofts and should be determined by reference to Table 12. The number ¢
dministered ports is defined as the number of user-accessible equipment interfaces includin
nose on\the connected equipment.

= Q0 QO

Table 12 — Level of operational complexity

— —h

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
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9.2.24 Administration system
9.2.24.1 Requirements
The administration system shall meet the requirements of

e Table 13 based upon the installation complexity Level determined from Table 11

e Table 14 based upon the operational complexity Level of Table 12.

Table 13 — Minimum requirements of administration systems

Administration system

IDENTIFIERS

Infrastructure complexity Level 1 2 3
Bonds — functional earth - - Yes
Cabinets/frames Yes Yes Yes
Cables Yes Yes Yes
Closures - Yes Yes
Pathways - - Yes
ISpaces - Yes Yes
[Termination points including joints Yes Yes Yes

LABELS (fixed to the item or are part of the item)

Infrastructure complexity Level 1 2 3

Bonds — functional earth (see Note 1) - - -

ICabinets/frames Yes Yes Yes
Cables (see Note 2) - Yes
Closures - Yes Yes

unless indicated 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 other items related
to it

Infrastructure complexity’Level 1 2 3

Fixed cabling (see Note 4) Manual Manual Electronic

NOTE 1 Natjoral or local regulation may require labels to identify their function.
NOTE 2v-kabels 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 may be
required by local regulations regarding security of information technology service delivery.

The administration level shall be specified in the technical specification (see 5.3).
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Table 14 — Minimum requirements of operational administration systems

Administration system

IDENTIFIERS
Operational complexity Level 1 2 3 Enhanced
Cords/jumpers - - Yes Yes

LABELS (fixed to the item or are part of the item)

Operational complexity Level 1 2 3 Enhanced

Cords/jumpers (see Note 1) - - Yes Yes

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

Operational complexity 1 2 3 Enhanced
ICord connections (see Note 2) None Manual Electronic Automated
Service delivery (see Note 2) None None None Automated

NOTE 1 Labels or other means to identify both ends of a cord

NOTE 2 Manual records include paper-based systems. Electronic records include' spreadsheets, databases,
letc. Automated records include systems that detect disconnection/reconn€ction of cords and/or services
provided over the cabling.

Cable management software with automation should have the capability of documenting the infrastructure
elements as described in this standard. The system should be capable of automatically monitoring patch
connections between cross-connects with automated management, 'and of generating alerts and updating
documentation when any of these patch connections are changed.

Such systems may have additional functions including the discovery and documentation of the configuration off
transmission and terminal equipment.

50 > ©

©

QD

.2.2.4.2 Recommendations

dditional labelling should be  considered in locations where separation of cablin
omponents during maintenance~or repair could result in identification problems during the
b-instatement.

2.3 Identifiers — Requirements

he elements of the\ telecommunications infrastructure that are required, by the specifie
dministration level,-to be subject to an identifier scheme shall each have an identifier that

is unique within the administration system,

explicithy(defines the element to which it refers (e.g. closure, cable, outlet etc).

1

he identifier scheme shall conform to the requirements of ISO/IEC TR 14763-2-1 unless th
stallation specification requires an alternative scheme that also meets the abov

- &

)]

()

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 within the administration

S

ystem.
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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

e feature permanent and readable text (by use of appropriate size, colour, and contrast),

e Dbe printed, machine-generated or manufactured as part of the component.

o o —

abling maintenance.

o

use permanent media,

Ntachine Teadabte tabetsshatt

be printed, machine-generated or manufactured as part of the component,

be located so that each machine readable label can be read uniquely.

abels shall be located where they can be read without risk of “material” degradation of th
ansmission performance of the cabling. Additional labels may be applied for convenience g

able 15 contains requirements for labelling the infrastructure elements that are required, b
ne specified administration level, to be labelled.

Table 15 — Labelling requiréements

-+ D

Element

Requirements for labelling

Specific requirements for labels

[Telecommunications
Ispaces

at the exterior of all entrances either
on or adjacent to the doars.

containing space identifier.

Cabinets, frames, racks

at the top of the frontrsurface with
its identifier;

at the top of thevrear surface of the
cabinet, rack, ‘or'frame if the rear of
the cabinet)rack or frame is not in
direct contact with a wall.

containing cabinets/frame/rack
identifier.

ICabinet,frame, rack row

at both-ends of a row.

containing row identifier.

Patch panels and blocks

on, an exterior surface

containing patch panel or block
identifier.

Cables

on both ends, conspicuously
displayed just prior to the cable
being routed into the termination
device;

on each side of any intermediate
termination points — such as splices,
consolidation points, and local
distribution points.

containing cable identifier.

TOs in.a@ecordance with
ISQAEC 11801

on the exterior surface of the TO
closure.

containing TO identifier.

Protective earthing bonds

in accordance with local and

national regulations

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
just prior to each cable being routed
into the termination.
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9.2.4.2 Recommendations
9.2.4.2.1 Labelling

Table 16 contains recommendations, in addition to the requirements detailed in Table 15 for
labelling the infrastructure elements.

Table 16 — Labelling recommendations (additional)

Element

Recommendations for labelling

Specific recommendations for labels

[Telecommunications
lspaces

at the interior of all entrances either on
or adjacent to the doors.

containing space identifier.

Cabinets, frames, racks

on the bottom front and rear surfaces,
as the labels at the top may not be
visible — particularly on “two post” racks
and frames.

Patch panels and blocks

provided that spacenis”available;

with the identifier of the
ports/terminatiom points;

with the_identifier of any distributors to
which.th€)cables are routed;

with-the identifier for the remote ports.

Pathways

at both ends

With their identifiers.

Main earthing terminals
and local common
bonding network access

with their identifiers.

Cords and jumpers
Figure 11 provides an
example of cord and
jumper labelling)

two labels on each end to identify the
equipment, patch panels, or‘blocks at
both ends of the cable;

a third label at each end-indicating
additional information regarding
function of the connection that may be
useful when traging 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.

To Cabinet AD02

To Cabinet AG03

Router SFRTR 39
Port 4/2

Example: large diameter cable directly run between router SFRTR39 and

T1 CSU for circuit to New York office

CSU Chassis 2
Slot 3 Port 1

g SFRTR39

Port 4/2
LABEL A

Cabinet AD02

LABEL B LABEL C

Cabinet AG03 SFRTR39 to SFRTR39 to Cabinet AD02 Cabinet AG03
I CSU Chassis 2 I NYRTRO1 NYRTRO1 SFRTR39 I CSU Chassis 2 l
Port 3/1 DHEC536137 DHEC536137 Port 4/2 Port 3/1

LABEL A LABEL B

LOCAL EQUIPMENT
« cabinet/rack ID

REMOTE EQUIPMENT
« cabinet/rack ID

OPTIONAL LABEL - ADDITIONAL
INFORMATION

REMOTE EQUIPMENT
« cabinet/rack ID

LOCAL EQUIPMENT
« cabinet/rack ID

pamTetfeip-tE

« port or slot/port

pamTetfequip-E

« port or slot/port

=-gCircoittBrServertBbusie
partner, name of equipment

pametfeuip-tE

« port or slot/port

pametfeip-te

« port or slot/port

LABEL A

Panel B
Port 2

Cabinet AD04

LABEL B

LABEL C

LABEL A

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

LABEL B

To Cabinet AD04
Panel B Port 2

Example: small diameter cable from San Francisco data center core switch
in MD (sfcoresw01) to switch in ZD03 (sfzd03sw02) via patch panels

To Cabinet AD0O7
Panel A Port 24

Figure 11 — Examples of cord and jumper labelling
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9.2.4.2.2 Colour coding

Colour coding of labels, cables, cords, and termination fields may be used to differentiate
between different levels of the cabling system topology, to differentiate between different
distributors, or to differentiate between services. To be of most value, such colour-coding
should be consistent throughout the system.

9.2.5 Records

9.2.5.1 General

Hach component that is uniquely identified in the cabling administration system shall have it
wn record(s). Records shall be updated whenever changes are made to (cablin
nfrastructure.

= 0

Q

hange control shall be exercised and records shall be retained for a spetified minimur
period.

9.2.5.2 Requirements

ecords for each infrastructure element shall include the itemsdisted as “requirements” i
able 17, Table 18, Table 19 and Table 20.

= 0

9.2.5.3 Recommendations

ecords for each infrastructure element should include\the items listed as “recommended” i
able 17, Table 18, Table 19 and Table 20.

—H =0

9.2.5.4 Optional

v

ecords for each infrastructure element.may include, amongst others, the items listed aps
bptional” in Table 17, Table 18, Table 19 and Table 20.

9.2.5.5 Other recommended-documentation
Tlhe following additional documentation should be maintained

o/ floor plans of buildings;and campus showing telecommunications spaces and pathways,
o/ floor plans of teleCommunications spaces,

o] elevations of cabinets, racks, frames, and walls on which telecommunications hardware i
mounted,

o/ design drawings of building common bonding networks,
o[ results of link and channel measurements,

o/ télecommunications cabling system bid documents and change orders,

° telecommunications n::hling cycfnm warranties
b

e work orders.

O
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Table 17 — Infrastructure records for spaces, cabinets, racks, frames and closures

Element

Requirements

Recommendations

Optional

T

elecommunication

spaces

space identifier;
location (for example,
room number);

type or function of
space;

key or access card
identification:

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

alkaa to-floaor Alan td
t

cabinets, frames,
racks and wall
segments located in
the space;

telephone number of
telephones located in
the space;

contact person;
hours of access;

date of last record
update.

linkage-to-floorplan

telecommunications
space — for example,
active link to drawing
or file name of
drawing;

available and utilized
power;

cooling capacity.

identifier of Tocal
common bonding
network access;

location of local
common bonding
network’access;

equipment located in
the'space.

=0

abinet, rack, frame, and
all segment

cabinet, rack, frame,
or wall segment
identifier;

identifier of space
where cabinet, rack,
frame, or wall segment
is located;

date of last record
update.

total rack mounting
space in rack units;

used rack mounting
space in rack units;

available rack
mounting spacgyin
rack units;

dimensions of space
on wallksegment for
mounting of
telecommunications
hardware;

used space on wall
segment;

available space on
wall segment;

manufacturer and part
number;

location of earthing or
identifier of bonding
conductor.

linkage to cabinet,
rack, frame, or wall
elevation drawing — fg
example, active link tq
drawing or file name ¢f
drawing;

=

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

manufacturers and
part numbers of cable]
management hardwar
installed on rack,
frame, cabinet, or wal
segment.

1

o)

rg

atch panel and block
ecords

patch panel or block
identifier;

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

location of patch panel
or block in cabinet,
rack, frame, or wall;

performance category
of patch panel or
block;

type of ports or

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
block.

connectors;

number of ports or
connectors;

unterminated ports or
connectors;

ports or connectors
with failures;

date of last record
update.
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Table 18 — Infrastructure records for cables and termination points

Element

Requirements

Recommendations

Optional

Cables

cable identifier;

cable performance
category;

type of terminations or
connectors on each end of
the cable;

number of terminations or

cable length;

identifier of spaces or
cabinets, frames,
racks or walls at each
end of the cable (not
required as
termination identifier

ch nii

e cable sheath colour;

e location of earthing or
identifier of bonding
conductor;

e treatment of
shields/screens;

e cable test data

connections (e.g. optical
fibres, optical fibre pairs,
copper pairs, or 4-pair
ports;

identifiers of patch panels,
telecommunications outlets,
equipment outlets, and
terminations on each end of
the cable (for example,
patch panels or
telecommunications outlet
and ports);

unterminated conductors or
optical fibres;

conductors or optical fibres
with failures;

date of last record update.

showld-identify-the
location of the
terminations);

manufacturer and part
number;

identifiers of pathways
in which the cable is
installed.

pprts,

Tlermination points

(including patch panel

t¢lecommunications
outlets, equipment
oltlets, or termination
ppints on blocks)

termination point, port,
telecommunications outlet,
or equipment outlet
identifier;

patch panel or block;

type of ports/connectors;
performance category;

identifier of cable
terminated on termination
point;

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

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

status — for example:
bad (failure);

no cable (no cable
terminated on port or
connector);

open (no patch cord or
jumper);

connected {pafnh cord or

name of patch cord or
jumper connected to
tefrmination point;

name and port of
device connected to
termination point;

manufacturer and part
number.

e port colour or icon.

jumper connected to
termination point);

date of last record update.
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Element

Requirements

Recommendations

Optional

Cords and jumpers

cord, or jumper identifier;
cord or jumper performance category;

type of termination or connector on
each end;

identifiers of termination point at each
end of the cord, or jumper (for
example, patch panel and port block

manufacturer and
part number;

length;
cable sheath colour

and port, telecom outlet and port,
device and port);

carrier, local access provider, and
circuit identifiers for wide area circuits;

date of last record update.

IActive devices

identifier of the device;

identifier of room, rack, cabinet, frame,
or wall;

location in room, rack, cabinet, frame,
or wall;

manufacturer and model number;
type or function of device;

number of slots;

type of module or card in_.each slot;

number and type of portsiin each
module or card;

name of owner, useh;"department, or
company;

serial number;
date of lastrecord 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;

identifier of bonding conductors that
tap bonding conductor;

size of bonding conductor;

type and location of each termination
and tap;

date of last record update.

manufacturer and
part number of
bonding conductor;

length;
cable sheath colour.
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Table 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 pathway;

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

manufacturer and part
number;

location of earthing or
identifier of bonding
conductor.

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.

Buildings

identifier of building used in cabling
administration system;

address;

list of all telecommunications
spaces;

contact information for access)
access hours.

Site or campus

identifier of site or €ampus used in
cabling administration system;

name of camputs-or site commonly
used within thig,organization;

address;

linkage~\to campus or site plan
drawing providing locations of
buildings and routing of pathways
between buildings — for example,
active link to drawing or file name of
drawing;

contact information for local
administrator of infrastructure;

list of buildings at the site or
campus;

location of main cross-connect, if
applicable;

access hours.

9.2.6 Cable administration system

9.2.6.1 General

Tlhe“minimum 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 relating to the cabling. It enables the user to keep control of moves, additions
and changes to the cabling and to generate reports on the state of the cabling system.

Records regarding components of cabling, pathways and spaces 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.

DATABASE CONTAINING RECORDS FOR
[ SPACES | [ =
m
[ CABINETS/RACKS/FRAMES || ©
[ PATCH PANELS AND BLOCKS | ﬁ
| CABLES e
Z
[ TERMINATION POINTS =
o
T
4
o
P4
>
|l

USER-SPECIFIC |

BUILDINGS APPLICATION EQUIPMENT

; Do Do \/! ADDRESSES |
i POWER © v compuTERs | | TELEPHONESY! | 'PADDRESS
! LIGHTING | | b ! | ROOMNo. !
| ! | SWITCHES | | FURNITURE | | |
: HVAC ! | CONTROLS | | TERMWALS & | ELEPHONENo.;
! SECURITY ! ! P ' | DESKNo. !

Figure 12 — Cable administration database and possible linkages

IDENTIFIERS COMPONENT LABELS
(see9.2.3) (see 9.2.4)

} |

WORK ORDERS
| TEST RESULTS % % INITIATED o
RECORDS 2
(see 9.2.5) WORK ORDERS 5
| DRAWINGS |—> — COMPLETED
REPORTS
(see 9.2.7)

Figure 13 — Basic cabling administration

9.26.2 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

Infrastructure complexity Level 1 2 3

Fixed cabling (see Note) Manual Electronic Electronic

NOTE Manual records include paper-based systems. Electronic records include

Qprnnr{chnnfc’ databases eic

Table 22 - Recommendations of operational administration systems

Administration system

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

Operational complexity 1 2 3
Cord connections (see Note) None Electronic Automated
Service delivery (see Note) None None Automated
NOTE

Manual records include paper-based systems. Electronic records include
spreadsheets, databases etc. Automated records /include systems that detect
disconnection/reconnection of cords and/or services provided over the cabling.

Cable management software with automation\*should have the capability of
documenting the infrastructure elements as described in this standard. The system
should be capable of automatically monitering patch connections between cross-
connects with automated managementi\and of generating alerts and updating
documentation when any of these pateh® connections are changed. Such systems
may have additional functions including the discovery and documentation of the
configuration of transmission and/erminal equipment.

I{ is recommended that the_ principles of administration outlined in this standard b
plemented using a computer based administration system. The complexity of th
dministration system maybe related to the size of the telecommunications infrastructure. Fg
small system, a cusformiised commercial database or spreadsheet programme may b
dequate. For a large- organisation, the cabling administration system may require
phisticated database, an efficient data retrieval program and additional features. Fg
xample, the computer administration package may input drawings directly from CA
rograms or may)output reports to external packages or e-mail work orders and automaticall
pdate record§ on completion of work and may also serve as a cabling design tool.

hen.administration is performed using spreadsheets or paper-based systems, record
hould‘be designed and organised to facilitate information retrieval based on primary indexin
identifiers. This provides functionality similar to software linkages. Indexes relating recor

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.

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 Tecords and the recorded information, or any desired union of such nformation.
9.2.7.2 Recommendations

Raper-based or spreadsheet-based administration systems may require additional recorg
keeping to provide adequate reporting capabilities. For example, a drawing..or graphicg
representation of the infrastructure would allow the operator to eaSily’ locate a
telecommunications outlets in a given work area, even if they are connected to link
driginating from multiple telecommunications spaces.

Reports are generated from information in the data base. Reports may-take the form of listg
hbles, diagram, forms, etc. Reports may be used for status determination, trouble shootin
and may help for planning purposes.

—

—_—

0 Testing

10.1 General

10.1.1 Links and permanent links

>

s shown in Figure 14 and according to thé&design standards supported by this standard,
ermanent link comprises either

0

¢/ a single length of fixed cable terminated at both ends or

o/ a separately defined link comprising a single length of fixed cable (e.g. CP link ¢
ISO/IEC 11801, LDP link of'ISO/IEC 24764) connected to a non-fixed cable (e.g. CP cabl
of ISO/IEC 11801, LDP_cable of ISO/IEC 24764).

—

ests applied to links are_generally used to verify the initial performance of the link.

<

Vhere a permanent-link contains a non-fixed cable any test result is only applicable to th
pecific configuration under test.

(7))

b~

Ithough@ach end of a link features a test interface, definitions of link performance includ
ne connection at these points.

—

O =

D =

[

2]

Tlhedaccuracy of the test system is defined at its reference plane. The reference plane of

link is within the test cord cable next to, and including, the test cord connector which mates t
the interface of the link under test. The reference planes for links are defined according t
Figure 15.

(0]
(0]
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Permanent link

»|

l Ll
} 1
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i t i
EquipmentT Fixed cabling T Equipment
cord cord

Patch cord

Permanent link

| »l

A
A

EQP [||]-U-|]]-U-!]] ¥ 11 T[[I—U-[ll:l EQP

. Fixed cabling Non-fixed .
Equipment cablin Equipment
cord 9 cord

Patch cord

Figure 14 — Examples of cabling permanent links

Reference planes (channel)

e Do Ul L=

Equipment Equipment
cord Referenceiplanes (link) | cord

e O A ear

Test cord Test cord

Figure 15 — Reference planes for link and channels (point-to-point)

10.1.2 .Channels

[

channel contains one or more permanent links interconnected by jumpers and cords (se
igure 3 of ISO/IEC 11801:2002). Although the equipment cords are terminated at both endsg,
efimitions—of —chammet—performance—exctude—the—conmectiom—at—the—transmissionfternrimal
equipment.

m >

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.

However, channel tests for balanced cabling may be used to determine performance where
required by the installation specification, see 6.2.1.3.


https://standardsiso.com/api/?name=8e7ea82b1dff1e776ebd8b42efe7b020

-84 - 14763-2 © ISO/IEC:2012(E)

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

used and installed in the as-built configuration.

Although each end of a channel features a test interface, definitions of channel performanc
exclude the connection at these points.

e

The accuracy of the test system is defined at its reference plane. The reference plane of a

hannel is within the equipment cable next to, but excluding, the equipment cord connegta
into the test equipment. The reference planes for channels are defined according. “t
Higure 16.

l L
I Channel ’
| |
EQP DD‘\fﬂ}uﬂ] 11 [l}U'DD EQP
| |
] |
| |
Equipment Equipment
cord cord
Patch cord

Figure 16 — Example of a cabling/channel

10.1.3 Cabling interface adaptors

—

he design of test equipment and/or the requirements of a test procedure may necessitate th
se of cabling interface adaptors (e.g. test cords\orfixtures).

o

>

maximum operational lifetime shall be defined for the cabling interface adaptors.

his may be expressed as a time period or a maximum number of mating cycles to the tes
quipment and/or cabling under test. Alternatively, if the test equipment offers a “self-tes
rocess, including artefacts, to d@ssess the condition of the adapters, such processes shall b
pplied.

QT O -

<

Vhere no information exists as to the maximum operational lifetime of a particular cablin
mterface adaptor, it shall'be replaced with products known to meet the required performance.

-

or optical fibreeabling, temporary index matching materials (gels and/or fluids) in mate
onnectors under test shall not be used.

(@)

10.1.4 -Calibration

—

heAtest operator shall have evidence, in the form of a valid calibration certificate a

r
D

42

—

[®N

=

()

quivalent, to support the use of the test equipment at the time the tests are carrieed out.

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.

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
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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 manufacturer
specifications to reflect the intended operating environment, or

c) be clearly documented as being carried out in unrepresentative conditions.

The ambient temperature shall be recorded in the test result documentation.

10.2 Test procedures for balanced cabling

S

10.2.1 General

Where testing is required by the installation specification and detailed in the quality plan’then

for links and channels of Classes D, E, Ep, F or Fp
— the test procedures are specified in IEC 61935-1,
— testing should be carried out using equipment in accordance with IEC 61935-1,

— testing of individual parameters within the parameter groups-of~Table 1 should not b
applied;

for links and channels of other Classes

— it is only necessary to test individual parametersi«within the internal transmissio
group,

— test procedures and equipment other than those.in accordance with IEC 61935-1 ma
be used.

10.2.2 Measurement of length-related parameters

necessary, to test equipment before testing is carried out.

10.2.3 Treatment of marginal test'results

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

10.2.4 Treatment of unacceptable test results

<

Vhere results are obtained that do not meet the requirements of the installation specification
ne following steps.nay be considered

—

re-verification of the normalisation of the test system,

repetition of the measurement using a test system with an improved measuremer
acclracy.

Where the test result continues to be unacceptable, the appropriate corrective actions and re

Tlhe nominal velocity of propagation (NVR)“of the cable shall be determined and input, as

(42

—

testimgofrepaired—timks—or chanmets(and—=any othercabtng—=affected—by therepair—activity
shall be carried out and documented in accordance with the procedures defined in the qualit
plan.

10.2.5 Test result format

)
y

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 a

S

agreed between the installer and premises owner such as .pdf, .odf or .xml but no adulteration

of the test result is allowed.
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10.2.6 Test result documentation
10.2.6.1 Equipment in accordance with IEC 61935-1
The documentation for each parameter shall include

a) test equipment,
1) type and manufacturer,
2) serial number and calibration status,

3) level and software version,

details of the cabling interface adaptors (type, reference numbers and manufacturery);
details of the cabling under test,

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

relevant environmental conditions,

-~ O O O O

the test operator.

—

0.2.6.2 Other equipment

 addition to the items in 10.2.6.1 the documentation for each parameter shall include

details of the parameter,
details of the test system,

O O T Q

)

)

) the measured result,
) the required result.

—

0.3 Test procedures for optical fibre cabling

10.3.1 General

—

he performance Classes of links and channels within the referenced cabling desig
'tandards contain requirements for(some or all of the parameters in Table 3 against whic
stalled cabling may be tested.

—

<

Vhere testing of optical Afibre cabling links and channels is required by the installatio
pecification and detailed—in the quality plan, it shall be carried out in accordance wit
50/IEC 14763-3.

N

el

ermanent link festing in accordance with ISO/IEC 14763-3 does not reflect the referenc
lanes of Figure 4. ISO/IEC 14763-3 contains information on the appropriate modifications t
ne test limits-which reflect this difference.

=0

CGhannels testing in accordance with ISO/IEC 14763-3 adopts the reference planes (¢
Higure '16. However, the test limits are modified due to the use of reference connections o

> I

=

[

f
n

the-test cords. The test results obtained cannot be directly compared with the requirements @

f

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.

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.
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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 in accordance with and documented by the procedures defined in the

quality plan.

10.3.3 Test result documentation
The documentation for each parameter shall include

a) details of the parameter

1) details of the test system,

2) test equipment,

3) type and manufacturer,

4) serial number and calibration status,

5) level and software version,

details of the cabling interface adaptors (type, reference numbers and manufacturer),
the stated uncertainty of measurement (measurement accuracy),

details of the cabling under test,

reference measurement numbers,

the date of the test (the time of the test may also be reecofded),

) relevant environmental conditions,

0O O Th DO O O o

) the test operator,

the measured result,

j] the required result.

—

1 Inspection

—

1.1 General

Tlhis clause defines levels (of. inspection that may be referenced from the installatio
pecification of Clause 5. The inspection may be implemented by the installer (and would b
dicated in the quality ptannhing of Clause 6) or by a third-party operating independently an
ubject to a separate,contract; or, according to 6.2, shall be applied in accordance with locd
bgulations.

—

nspection combines visual and physical inspection with some type of testing. Where th
bsting is thatdincluded within the quality plan and implemented by the installer, the samplin
bquirements of 6.2 apply.

- —~

Whete'the testing of the inspection is separate from that carried out by the installer of th

() — O D 5

9]

quality plan and is implemented by the third-party, the inspector shall apply a samplin

scheme that provides the required assurance.

11.2 Inspection Level 1

Level 1 inspection provides confirmation that the installation has been completed and that

basic connectivity is assured.

Level 1 combines visual/physical inspection with limited testing to confirm that

e the documentation supplied meets the requirements of the installation specification,

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

e basic verification parameters of Table 1 and Table 3 are met. For balanced and coaxial
cabling, this is referred to as “verification” testing in IEC 61935-1 and IEC 61935-3,

o the labelling of the installation is in accordance with the installation specification.
11.3 Inspection Level 2

Level 2 inspection provides confirmation that the installation has been completed in
jccordance with this standard and provides additional confidence that specitic application

re supported. Inspection at this level may allow the production of contractual documentatioh
dn this basis.

[

Uevel 2 combines the visual/physical inspection of Level 1 with additional inspéection anf
testing processes to confirm that

¢ installation practices are in accordance with Clause 8,

=)

o/ the cabling components of the installation are in accordancewith the installatio
specification,

¢/ where the installation specification identifies the applications‘te‘be supported, the cablin
performance meets the transmission requirements of thoseqapplications. For balanced an
coaxial cabling, this is referred to as “qualificatiop” testing in IEC 61935-1 anfd
IEC 61935-3.

[one)

11.4 Inspection Level 3

—

evel 3 inspection provides the highest level of eonfidence that the transmission requirement
f the selected cabling design standard are, met. Inspection at this level may allow th
production of contractual documentation on this basis.

4

©

@]

—

evel 3 combines the processes of Level’1 with additional inspection and testing processes tp
onfirm that

o

installation practices are in accordance with Clause 8,

o the cabling componentsiof the installation are in accordance with the installation
specification,

—

¢/ for balanced cabling; internal transmission and alien (exogenous) parameters of Table
are in accordance with the requirements of the installation specification for the relevar
transmission Classes (channel or link) of the cabling design standard - this is referred t
as “certification” testing in IEC 61935-1,

o/ for opticalfibre cabling, internal transmission parameters of Table 3 are in accordanc
with the/requirements of the installation specification for the relevant transmission classe
(channel or link) of the cabling design standard.

O —

(28N

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.
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2 Operation

2.1 Standard operating procedure

2.1.1 Requirements

The records relating to the infrastructure shall be retained, as appropriate, as physical or
electronic record (using either a specifically design operations management application or a

g

eneral purpose word processing or spreadsheet application).

H

=1

<

3 0 0O

hysical records shall be kept in a protected and accessible location.

vents (e.g. changes to connectivity or fault indications) shall be recorded with date;time an
pcation.

2.1.2 Recommendations

bmperature, humidity, main voltage, bit error rate).

2.2 Cords and jumpers

he cords and jumpers used shall be in accordance with thelinstallation specification.

he cords or jumpers selected shall be
as short as possible and consistent with their intended route within the facilities provide
for horizontal and vertical management,

subject to any restriction specified within.the referenced design standards.
Vhen installing cords and jumpers appropriate techniques shall be applied to

eliminate cable stress caused by.tightly cinched cable bundles,

ensure that minimum bend radii are as specified by the cable manufacturer, supplier or i
accordance with the relevant product standard,

ensure that the tensile\load applied to the cord and jumpers are as specified by the cabl
manufacturer, supplier’or in accordance with the relevant product standard,

prevent pressufe)ymarks (e.g. through improper fastening or crossovers) on the cabl
sheath or the(eable elements.

ords and jumpers shall be secured in such a way that mechanical damage is avoided durin
perationcand subsequent access. Any spare length shall be coiled in such a way as t
ninimise-the effects of twisting (e.g. figure-of-8).

ecords of events should also contain information regarding key~ parameters (e.g.

=)

[

[@JN(®]

1

2-3) Optical fibre adaptors

Unmated optical fibre adaptors within closures shall be fixed or fitted with suitable protective

Cc

1

1
1

aps to prevent the ingress of foreign material.

3 Maintenance

3.1 Approaches to maintenance

3.1.1 General

There are several maintenance approaches including
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e preventative maintenance: scheduled maintenance on the basis of either time or cycle

count (e.g. flexing, disconnection/reconnection),

e condition-based maintenance: applies continuous monitoring of vital network statistics and

setting trigger thresholds. When a threshold is exceeded, the maintenance planning and
execution begins. The effectiveness of a condition-based program relies on accurately
defined thresholds which may only come with experience,

e “run-to-failure” maintenance: essentially is a maintain-by-repair policy (i.e. an absence of

—

—

—

Hor example, the cost of preventative and condition-based maintenance plans|may b
dmortized across a period in time. By comparison, “run-to-failure” maintenance’ approache
defers the cost until repair is required and, in addition, any redundancy is an upfront cost.

—

NOTE Clause F.13 provides further details for industrial premises which may-be useful in other type of premises.

A maintenance contract shall be agreed upon that specifies the operations that shall be
performed (i.e. the schedule, routines, tests and checks to be applied). Consideration shall be
diven to the inclusion of maintenance activity to

Maintenance operations shall be performed according to the contract.

Q

periodic inspéction or remote surveillance of hidden areas (e.g. under raised floors).

1

Unused cords shall be removed and, where appropriate, stored for future use, unless remova

maintenance) and may be justifiable on the basis of redundancy or cost of breakdown.

—

he comparative costs of the different approaches not only differ in scale but they presen
neir costs at different times during the maintenance cycle.

(23]

3.1.2 Requirements

he selection of the most appropriate maintenance approach shall-be *performed following
sk analysis taking into account the information provided in 13.1.1¢

V)

ensure that the installation is still electromagunetically compatible with its environment,
check of supply voltages and/or earth control,
the periodic maintenance of connection points in harsh environments,

the periodic maintenance of equipotential bonds and connections to surge protectioh
devices.

3.2 Maintenance procedures

3.2.1 Requirements

onsideration shall be given to cleanliness, temperature and humidity of spaces together with

ecords-shall be updated with any actions resulting from the maintenance process.

represents a risk to the operation of adjacent cabling.

1

3.2.2 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 removed unless
removal represents a risk to the operation of adjacent cabling.
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NOTE Local regulations may require removal of such cables.

Structures supporting pathway systems should be checked periodically so that degradation
and damage can be detected and corrected if required.

14 Repair

The fault detection and repair process shall be documented describing

o[ the process to be used to identify the nature and location ot the tault,

o/ the safety procedures to be applied (e.g. for optical fibre cabling, see IEC 60825-2),

o/ the process of elimination to determine the faulty cabling component(s) or equipment,
¢/ the action required where repair is not possible (e.g. marking of componentscircuits).

Tlhe documented process shall be followed where faults occur and repair is attempted.

Records shall be updated with any actions resulting from the repair progess.
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Optical fibre polarity maintenance:
connecting hardware for multiple optical fibres

A.1_ General

Q=N

ptical fibre cables typically contain optical fibres with coloured buffers or coatings“fqr
entification purposes. A colour scheme for cables containing up to twelve optical .fibres is
escribed in IEC 60794-2 and shown in Table A.1. Other conventions exist for the colouf-
based identification of optical fibres. The requirements and recommendations «of this Annex
dre applicable independently of the actual colour scheme adopted.

Table A.1 — Optical fibre colour code scheme of IEC 60794-2

Optical fibre Colour
number

01 Blue
02 Yellow
03 Red
04 White
05 Green
06 Violet
07 Orange
08 Slate/Grey
09 Aqua/Cyan
10 Black
11 Brown
12 Rose

o < o Z

I

OTE The figures in this Annex show connectors labelled with position numbers. This is done for referenge
urposes only; it is not-a requirement of this Annex that connectors be labelled with a position number.

Vhere cables/do not contain coloured optical fibres then the requirements of this Annex sha
e applied-via the optical identification system present in the cable being used.

.2 'Duplex connecting hardware interfaces

A.2.1 Duplex plugs, adapters and cords

A duplex connector plug and a duplex adapter are shown in Figure A.1 and Figure A.2. When
looking at the duplex connector plug head-on (into the optical fibres) with the raised keys on
top, the left position is A and the right position is B, as shown in Figure A.1. The raised keys
on the plug, and the keyways in the adapter, allow the plug to be inserted into the adapter in
only one orientation, so that plug A inserts into adapter position A and plug B into adapter

position B.
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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

Tlhe adapter provides a crossover between two mated plugs because the keywaysien the front
and back halves of the adapter are oriented in the same direction (for example), on top) aps
shown in Figure A.2. When looking into the front of the adapter, this construction causes thge
right position (labelled A) to mate to the left position (labelled B) as viewed when looking intp
the back of the adapter. Thus position A on one plug mates to position,'B’on the other plug
dnd vice versa, which provides the crossover in the adapter. The letters.A and B are generall
marked on the plug and on the adapter for identification.

<

>

-to-B patch cords shall be built as shown in Figure A.3.

Key up Key up

Figure A{3 - Duplex patch cord

14

Higure A.4 illustrates how duplex-patch cords provide a crossover, since the optical fibres ar
dttached to opposite plug positions from one end to the other. To illustrate this more clearly
the same crossover patch cord is shown in three different orientations. In all three views
gach of the two optical fibfes' is attached to plug position A on one end and position B on th
dther end. Note the positions of the keyways on the connectors.

D
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Key up Key up

Key up

Figure A.4 — Views of crossover patch cords

A.2.2 Polarity of installed cabling segments

Hermanent cable segments shall betinstalled with a crossover in each optical fibre pair such
nat each optical fibre of a pair-isuplugged into an adapter position A on one end and a
dapter position B on the other end.

—
=)

Q

Tlhere are two methods available to achieve proper polarity when terminating cables at patc
anels. The first method_is preferred, as it provides more straightforward administration fag
pplications that opefate on other than two optical fibres, such as surveillance video on on
ptical fibre, or high-resolution component video that operates on three fibres (for R, G,
ignals). This method is referred to as symmetrical positioning and it maintains the sam
rder of the_fibres at both ends of the cable. The alternate method, called reverse-pa
ositioning,sis;used when the adapter orientation in patch panels is fixed.

O QT
= D WD = I

O 0O O

Hollowing either of these methods ensures that each optical fibre will be plugged int
position A on one end and position B on the other end, thus providing the required crossovef.
Higure A.5 illustrates the symmetrical positioning method and Figure A.6 illustrates the
reverse-pair positioning method.

O

A.2.3 Symmetrical positioning method

In the symmetrical positioning method, adapters are inserted in the patch panel at one end of
the cable with the opposite orientation of the adapters at the other end of the cable. At one
end of the cable, adapters are installed such that adapter position A corresponds to odd
numbered panel positions (A-B, A-B order), and on the other end of the cable, adapters are
installed in the opposite orientation, such that adapter position B corresponds to odd
numbered panel positions (B-A, B-A order).

Optical fibres are plugged into the adapters with the same number (or colour code) sequence
on both ends of the cable (that is, 1 (blue), 2 (yellow), 3 (red), 4 (white), etc.) so that the
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optical fibre number (or colour code) sequence is symmetrical with respect to the panel
positions.

O T —

5 0 O

Cable

Rear of Rear of
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 sequences and.adapter orientation
in patch panel for the symmetrical‘position method

A.2.4 Reverse-pair positioning method

n the reverse-pair positioning method, adapters are inserted (or are pre-installed) in th
atch panel at one end of the cable with thelSame orientation of the adapters at the other en
f the cable. They may be installed either in A-B, A-B order or B-A, B-A order

ptical fibres are plugged into the-adapters with normal number (or colour code) sequence o
ne end of the cable (that is, 4 (blue), 2 (yellow), 3 (red), 4 (white), etc.), and with pai
bversed ordering on the other end (that is, 2 (yellow), 1 (blue), 4 (white), 3 (red), etc).

Cable

()

=)

Rear of Rear of
panel A panel B
Front,of Front of
panel A panel B
Cords at Cords at
panel A panel B

Figure A.6 — Optical fibre sequences and adapter orientation in patch panel for the
reverse-pair position method
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A.3 Array connecting hardware interfaces

A.3.1 General

Array connecting hardware enables the installation of pre-terminated cables containin

g

multiple optical fibres. The optical fibres within the cables may be presented at panels in a

number of ways including the use of

e transition assemblies for the creation of duplex optical fibre channels,

o[ array Inierfaces for onward connection 0 transmission equipment that uses arra
connecting hardware for applications that require parallel optics.

n implementation of the type described in A.3.2 and A.3.3 is recommended to provide th

required control of optical fibre polarity through array interfaces, transition assemblies an
ttached cords.

here the array connection is created using a combination of pinned and unpinne

nnectors, the pinned connector is typically located where the risk ofrdamage is least (e.g.

inside panels, transition assemblies and transceivers) whereas \the connector that i
equently removed and handled is unpinned.

—h

Tlhis convention leads to the following recommendations

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

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

cables from panel to panel should be unpinneden'both ends.

NOTE Flat-polished array connectors do not optically mate*with angle-polished array connectors.

.3.2 Array connecting hardware components
.3.21 General

.3.2.2 describes an approach™ for the termination of cables and patch cords. A.3.2.
escribes an approach for the-configuration of array connection adaptors. A.3.2.4 describe
n approach for the implementation of duplex transition assemblies.

—

he use of these compaonents as described in A.3.3 ensures the maintenance of the correg
ptical fibre polarity-using the minimum number of component configurations.

@]

>

Iternative approaches to those described in A.3.2.2 to A.3.2.4 may be applied but will requir
'ﬂnplementations other than those of A.3.3 in order to maintain the correct optical fibr

ifferent-d€signs of transition assembly or patch cord at each end.

olarity. In\addition, a greater number of component configurations may be required e.g.

o

[

—

D D

A.3:2.2 Cables and array connector patch cords

As shown in Figure A.7, array connector cables have a sequential number assigned to eac
optical fibre which are then inserted into the array connectors as follows

h

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 right as viewed looking at the end-face of

the connector with the connector key up,

b) on the other end of the cable, the optical fibres are fixed within the array connector in
reverse consecutive number (12, 11, 10, 9...1) from left to right as viewed looking at the

end-face of the connector with the connector key up.
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Optical fibre Optical fibre
1 1
3 Key up Key up 3
4 Position 1 Position 12 4
5 5
6 6
7 —, I— 7
8 Position 12 Position 1 8
9 9
10 10
11 11
12 12

nstances (such as when supporting parallel signals as shown in Figure A.11) it will be necessary(to-use
bmbination of unpinned and pinned array connectors on cables and patch cords.

[¢]

Figure A.7 — Array connector cable or patch cord (key-up to key-up)

A.3.2.3 Array adapters

>

rray adapters shall be built in such a way that they mate two array/connectors with th
onnector keys aligned (i.e. key-up to key-up) as depicted in Figure (A}8.

(@]

Optical fibre Optical fibre

Key up Key up

1
2

3

4 Position 12 Position 1

5

6

7

8

9

Position 1 Position 12

N2 ©XONOU R WN =

Figure A.8 — Array adapter with aligned keyways

A.3.2.4 Transition assemblies for duplex cabling

As shown in Figure A.9, transition assemblies have a sequential humber assigned to eac
dptical fibre which are_then inserted into the connectors as follows

4...12) from-right to left as viewed looking at the end-face of the connector with th
connectorkey down,

B) in the-duplex connecting hardware the optical fibres are fixed in consecutive numberin
(1, 2537 4..5, 6...11, 12) from left to right as viewed looking through the adapters wit
keys-up.

NOTE The cable shown is unpinned on both ends, following the gender convention described in A.3.1. ln Som

q) within the arrayZconnector the optical fibres are fixed in consecutive numbers (1, 2, 3

[VIN¢)

D

(o)
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OTE For ease of illustration, this transition ‘@assembly is shown with duplex adapters, although they are n¢t
pcessarily part of the assembly.

)

Figure A.9 — Transition assembly

3.3 Array connectivity'methods
.3.3.1 Duplex channels

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

hen connegeting multiple duplex optical transceiver ports, the backbone (composed of one dr

any array ‘connector cables mated with array adapters) is connected on each end to p
transition assembly. The transition assemblies are mounted in two orientations such that the|r

uplextadapter key orientation on one end of the backbone is rotated 180° relative to the|r
dapter key orientation on the other end of the backbone. For example, one transitioh
assembly is installed with keys up and the other with keys down. Tf the 180-degree rotation of
one of the transition assemblies is not feasible, a port mapping labelling scheme shall be
implemented. Duplex patch cords as specified in A.2.1 are used to connect ports on the
transition assembly to their respective duplex transceiver ports.
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Duplex patch cord

Key down Key down

Position 12

Position 1
Keys up

Position 12 Position 1

Same design of

" Cable shown wjth a
transition assembly

twjst to
rotate the presenthtion
of the keys

One installed “key up”

Duplex patch cord Other installed “key down”

<— A A=
L|ghtoB B

Key up Key up

Position

Keys down Position 1

Position|12

Figure A.10 — Conhnectivity method for duplex signals

A.3.3.2 Parallel optics channels

mplementation of the connectivity method for parallel signals is shown in Figure A.11. Whep
gonnecting parallel signals, the array backbone (composed of one or many array connectqg
gables mated in array adapters) is connected on each end to a patch panel. Array patch cord
dre then used to cohnect the patch panel ports to their respective parallel transceiver ports.

(2
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Light out

Key up Key up Key up
\ Position 1 Position 12 Position 1

A
A
Position 12 Aray patch cord Position 1 Position 12
Array cable
Key up Key up Key up
Position 1 Array patch cord Position 12 Position 1 v
E_i v

/ Position 12 Position 1 Position 12

Light in

NOTE This connectivity method will also work with other types of array transmitter and receiver devices.

Figure A.11 — Connectivity method for parallel optiecs,'channels
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Annex B
(normative)

Common infrastructures within multi-tenant premises

B.1 General

Tlhis Annex supplements or modifies the corresponding clauses in the main body of the tex
as they apply to the planning and installation of information technology cabling in commo
spaces within multi-tenant premises (e.g. multi-tenant residential buildings, multi-tenant offic
Huildings, multi-enterprise campus).

<

Vhen a particular subclause of the main body of the text is not mentioned in.this" Annex, th3
ubclause applies as far as is reasonable. When this Annex states “addition™ “modification” g
replacement”, the relevant text in the main body of the text is to be adapted accordingly.

w

Hor ease of reference

Clause B.7 addresses amendments of, or additions*xto, the requirements an
recommendations of Clause 7.

he design and planning of such infrastructures should{be”’prepared at an early stage of th
uilding design or refurbishment and should be integrated with the design and planning @
lectrical power, earthing and bonding systems, water, gas, heating and HVAC distributio
stems.

o -

elecommunications pathways and spacesgin multi-tenant premises are challenged by th
haracter of their use. Once the premisesi\have been built and as soon as the first group ¢

tenants move in, the tenants' teleéCommunications needs may immediately impos
odifications. Furthermore, over a span of years, as tenants move in and out of the premises
volving tenant needs will continue’to make adaptations necessary to comply with all th
emands of its tenants.

ulti-tenant commercial office and residential premises have life cycles that mirror that d
single-tenant premises.(Many premises are over a 100 years old. Over time, these oldg
remises have become, severely challenged to support growing demands on their pathway
nd spaces as a result of tenants’ ever-increasing needs for telecommunications connectivity

Higure B.1 illgsirates a representative model for the various functional elements that compris
multi-tenant pathways and spaces for a building. This is not intended to be an all-inclusiv
represenfation. It depicts the relationship between the elements and how they are configure
tp create. a total system.

DO 5 —

= —~

— (D

=)

DO S0

[

N = =

[S RN

Hlements of common spaces within multi-tenant prnmiene inr*lllr'ln’ 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 common pathways and:spaces in a multi-tenant building

Table B.1 — Summary of common spaces used to service a multi-tenant building

Entrance room

= tenant spaces
X =cer
H =CTR

Recommended .
: N . . Primary/secondary
Space name dimensions Sample functions/equipment . s
L responsible organisatiojn
minimum
Entrance, protection, transition for -
Entrance room 3mx3m acoess provider cables Building owner or agent
Access provider Location of access provider transmission External service provider/
1,5mx2m : L
space and support equipment Building owner or agent
External service Location of external service provider External service provider/
: 1,5mix 2'm . h I
provider space transmission and support equipment Building owner or agent
. Cable infrastructure pathway
. Infrastructure demarcation points
. Paging
e  Fire/smoke detection and alarm
e  Security
CER 3mx4m e Access Building owner or agent
e  Surveillance systems
. Building automation and control,
including energy monitoring, lighting
control and environmental control
e 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

pﬁmsmmawmwmwwwmmmﬁﬂ
ih a capacity reduction in the common pathways and spaces of the premises. Note tha

gommon pathways and spaces bypass may be implemented using the specificationswithi
the main body of this standard.

B.7.6.2 Requirements

B.7.6.2.1 Access and security

>

ccess to pathways within the premises boundary that contain cables for tenants shall b
imited to personnel authorised by the building owner/agent.

=

lethods of restricting access to pathways include the use of mechanical locks (using keys d
pecial tools) or electronic access control on

(7))

¢/ doors to rooms containing pathways,
¢/ maintenance holes and hand holes,
¢ lids attached to pathways,

o/ Dbarriers,

¢ trunking systems with access covers that‘¢an only be opened or removed with a tool.

—

echniques may be employed that make“evidence of attempted intrusion visible (e.g. locatio
f pathways).

@]

=

lethods of preventing access to pathways include the use of specific products such as

conduit or duct,

pathways embedded in walls or other building structures,

permanently installed barriers.

Tlechniques maybe employed that make evidence of intrusion visible (e.g. seals).

B.7.6.2.2 External network entrance pathways

Bxternal network entrance pathways may be inside the building (between the BEF and th

S
t
n

4%

=

=)

4%

relévant distributor of the referenced design standards) or outside the building (between thge

-

building boundary and the BEF as shown in Figure B.2). External network entrance pathway
shall be specified to support the initial and forecast telecommunications needs including th

S
e

total building area served and the connectivity requirements of the tenants (for both 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, the

y

shall be placed inside a conduit or in a cable tray, or be otherwise secured from physical

damage.
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;@:, Campus boundary/"property” line

Building

BEF

CUSTOMER PREMISES

Maintenance hole or cabinet ——&

Cable(s) from service/access provider

Figure B.2 — Example of a campus entrance facility

B.7.6.2.3 Common pathways within the premises

>

dequate pathways shall be provided between

access provider spaces and the CER(s),

access provider spaces to service provider spaces,

external service provider spaces and thelGCER(s).

>

dequate pathways shall also be provided between

CER(s) and any CTRs,
CER(s) and any equipment rooms (e.g., where bypass is contemplated).

B.7.6.3 Recommendations

B.7.6.3.1 Campus)pathways

Tlhe dimensions ofypathways for multi-tenant premises in a campus environment should tak
imto account any/needs for multiple access providers and external service providers togethe

with the impact of bypass connection, intra-tenant connectivity and pathway demand
gssociated'with cable infrastructures shared by multiple tenants.

B.76.3.2 External network entrance pathways

O = O

Accommodation should be made Tor multiple entrance pathways and associated tacilities 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,

e access providers and external service providers' bypass needs.
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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

shoutd be equipped with tocks:

Hathways less than 3 m above the finished floor should be installed in secure pathwa
systems (such as those listed in B.7.6.2.1) or apply alternative means to prevent @ccident
and/or intentional damage to the installed cabling.

B.7.8 Spaces
B.7.8.1 Requirements

B.7.8.1.1 Entrance room

o

onsideration shall be given to facility, occupants’ and\ users’ telecommunication

cgonnectivity needs. If access to both cabled and wireless Services is required, then th
gntrance facilities may require adjustment in size, quantityand location.

Access to the entrance room shall be controlled by\the primary or secondary responsibl
drganization (see Table B.1).

B.7.8.1.2 Access provider and externaliservice provider spaces

Access to the access provider spaces and external service provider spaces shall be controlle
Ry the primary or secondary responsjble’ organization (see Table B.1). Common approache

mclude lockable cabinets and caged-spaces.

>

ccess provider spaces and service provider spaces shall be configured so that each can b
ccessed through common-tse corridors.

Q

>

ccess provider and external service provider spaces shall be located away from sources ¢
lectromagnetic interferences. Examples of such noise sources include electrical pows
upply transformérs, motors and generators, x-ray equipment, radio or radar transmitter an
induction sealing)devices.

.7.8.1.3 CERs

igure\B.3 shows the typical content of a CER.

- <<

[
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power autlet povirer odjlet
Location f f < Pathway
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backboard HYALC supply or return ,

OTE Some of the icons in the figure do not conformicto IEC 60617.

Figure B.3 — Example 1: Common equipment room

he CER shall be located as closevas practicable to the location where the vertical backbon
athways rise throughout the.building to the CTR(s), thereby reducing the length of th
ssociated pathways.

[OANY

ccess to the CER shall~be controlled by the primary or secondary responsible organizatiorn].
enants premises equipment shall not be located in a CER.

he room width shall not be less than 2,5 m internal dimension.

.7.8.1.4 CTRs

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

he 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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Figure B.4 — Example 1: Common telecommunications room

NOTE Some of the icons in the figure do not conform to IEC 60617.
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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 shoul
bHe segregated by means of partitions. Partitions may be comprised of wire_mesh @
drchitectural assemblies.

B.7.8.2.2 CERs

A CER should contain only those facilities that serve multiple tenants in @ building. It may b
dppropriate to employ more than one CER in a building.

m

fficiencies can be gained through establishment of space to sGpport functions of acces
roviders, service providers and CER in one contiguous space\The CER location should b
elected so that the room may be expanded.

w o

uildings with gross area of 50 000 m? or less should allocate 12 m? of floor space for th
ER, and preference should be given to efficient uséyof any available wall space. Building
ith gross area greater than 50 000 m?® should adjust the CER area upward in increments g
m? for every increase of 10 000 m? in gross:-building area and rack mounted equipmer
hould then be considered. The room width shall not be less than 2,5 m internal dimension.

»w =< OMm

B.7.8.2.3 CTRs

A CTR should contain only those facilities that serve multiple tenants in a building.

>

typical CTR should be sized at 6 m®.

<

Vhen the area served exceeds 2 000 m? consideration should be given to providing more tha
ne CTR.

@]

= T

14

T

14

—~ — O D
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Annex C
(normative)

Cabling in accordance with ISO/IEC 11801

C.1 General

—

his Annex supplements or modifies the corresponding clauses in the main body of the tex
s they apply to the planning and installation of information technology cabling in~offic
remises in accordance with ISO/IEC 11801.

O Q

<

Vhen a particular subclause of the main body of the text is not mentioned in this,;Annex, tha
ubclause applies as far as is reasonable. When this Annex states “addition”, ‘modification” g
replacement”, the relevant text in the main body of the text is to be adaptedraccordingly.

w

Hor ease of reference

¢/ Clause C.5 addresses amendments of, or additions {o; the requirements an
recommendations of Clause 5,

o/ Clause C.7 addresses amendments of, or additions to, the requirements an
recommendations of Clause 7,

o Clause C.8 addresses amendments of, or .additions to, the requirements an
recommendations of Clause 8,

o Clause C.9 addresses amendments ofy\or additions to, the requirements an
recommendations of Clause 9,

o/ Clause C.11 addresses amendments-” of, or additions to, the requirements an
recommendations of Clause 11.

Hor the purposes of this Annex the(single term “equipment room” is applied to the space(s
containing distributors in accordance with ISO/IEC 11801 together with the associate
telecommunications equipment, This modifies the definition of “equipment room” i
IBO/IEC 11801 by includingtelecommunications rooms”.

Tlhe design and planning ©f such infrastructures should be undertaken at an early stage of th
building design or refurbishment and should be integrated with the design and planning @
glectrical power,cearthing and bonding systems, water, gas, heating and HVAC distributio
slystems.

¢.5 Specification of installations

G¢.5.2 Installation specification

—

[

= ~+

C.5.2.2 Recommendations
C.5.2.2.1 Application considerations

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

n
e
e
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2nd floor

1

FD FD2 1st floor
EF——)

BDD 602 Basement
Building Building
entrance entrance
cable 1 cable 2

Figure C.1 — Connection of functional elements providing redundancy

>

dditionally, redundancy may be provided by utilizing.multiple cables between distributorsg,
ith cables following different routes.

<

G.5.2.2.2 External service provision

Hach external service provider should enter the premises via at least two pathways (se
¢.7.6.2.1.3).

[4%

.5.3 Technical specification

.5.3.4 Performance and configuration

O 0O 0O

.5.3.4.2 Recommendations

Q

onsideration should\be given to maximum application distance restrictions for balanced anfd
ptical fibre channels’when planning pathways and location of distributors.

(@)

¢.7 Installation planning

G.7.6 »-Pathways and pathway systems

Gg.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

e

ngineers is critical.

Within equipment rooms, the location of aisles separating rows of cabinets, frames or racks

S|

-

It

o

q

hould be co-ordinated with lighting and fire protection plans

lighting should be placed above aisles and not above cabinets, frames, raeks) an
overhead pathways,

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

athways should not block airflow to or from air conditioning equipment.

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

.7.6.2.1.2 Security

ny maintenance holes, hand holes and closures ‘within the pathways in unsecured area
hould be equipped with locks.

.7.6.2.1.3 Building entrance pathways

minimum of two entrance pathways should be provided both of which should be

located underground (aerial ebtrance pathways are not recommended because of the
vulnerability due to physical exposure),

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

.7.6.2.2 Pathway systems
.7.6.2.2.1 Pathway system co-ordination

pathway-systems are to be suspended from the ceiling, the ceiling should have a hangin
apacity-0f2,4 kPa (min).

()

©

o nur—

=

4%

=

.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

a

dequate 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

S

ectional 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

d

epends 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

a

5 0 O -

QD <

(ol m)

=0

q
q

zﬁanding systems that are cabled from below. Overhead cable management systems may b

dditional external service providers.

here should be adequate space between the top of open cable management systems\(e.d.
able tray, wire mesh cable tray, etc.) and the access floor tiles to allow the cables t
nter/exit the pathway systems without risk of damage and in accordance with the ‘applicabl
ninimum bend radius (installation, operating-static and operating-dynamic).

O O

Vhere cable management systems are vertically stacked and run in parallel to provid
dditional capacity

[

—_

access to lower layers should be provided by either using narfower cable managemer
systems for upper layers (as shown in Figure E.2) or by providing uncovered (accessible
row of adjacent tiles (as shown in Figure E.3),

~

9]

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

.7.6.2.2.5 Overhead pathway systems

verhead cable pathways may alleviate the needfor access floors that do not employ floof-

4%

acked to provide additional capacity.

able management systems shouldxpe suspended from the ceiling where increasef
perational flexibility is required to

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

add and/or remove cabinets, frames and racks.

4%

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

.7.7 Spaces
7.7 Requirements

7.7.4.1 General

V

4%

Vhere risk of water ingress exists, a means of evacuating water from the space shall b

provided (e.g. a floor drain).

C.7.71.2 Equipment rooms

Equipment rooms shall be provided with doors that

are 1 m (min) wide and 2,13 m (min) high,
do not have a doorsill,
are fitted with a lock,

have either no centre post or a removable centre post to facilitate access for large
equipment.
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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 tha
2,13 m may necessitate increased unobstructed height requirements.

n

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.

-

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

=

q.7.7.1.3 Access floors

he area of the access floor tile opening shall be twice the cross-sectional ‘area of the cable
b be installed when the cabinets or frames are at full capacity. If the )floor tile cut use
rommets or brushes, the size of the opening may need to be increased.to accommodate th
upport mechanisms for the grommets and brushes.

o

0w Q

G.7.7.2 Recommendations

¢.7.7.21 Equipment rooms

—

he space allocated to equipment rooms intended to ¢ontain distributors should be 2 m x 3 1
hinimum.

=

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

—~

Hquipment rooms should not have exterior windows to minimise heat load and increas
security.

Tlhe minimum distributed floor loading capacity should be 12 kPa.

¢.7.7.2.2 Access floors
HAccess floor tile openings should

o/ be no largerthan required and should use gaskets, brushes, or other method to minimiz
loss of under=floor pressure,

¢ have edging or grommets along all cut edges that does not interfere with placement g
framves and cabinets,

o ~the' edging or grommets should not be placed where cabinets, frames or racks ar

O

(A2

=

[

intended to be in contact with the surface of the access floor

Access floor tile openings for cabinets should be placed under the cabinets, where cabinet

S

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
allows equipment to be located at the bottom of the frame.

it
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