ISO/IEC 24764:2010-04+AMD1:2014-04 CSV(en)

Full docu

IEQ

ISO/IEC 24764

CONSOLIDATED
VERSION

Edition 1.1 2014-04

colour
inside

O

Information technology — Gene

st

AV Q
ems for data centres


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 ISO/IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about
ISO/IEC copyright or have an enquiry about obtaining additional rights to this publication, please contact the address
below or your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de Varembé Fax: +41 22 919 03 00
CH-1211 Geneva 20 info@iec.ch
Switzerland www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization th s and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue Electropedia - » o

The stand-alone application for consulting the entire  The world'sleading ry of electronic and
bibliographical information on IEC International Standards, electrical terms 0N 30 000 terms and
Technical Specifications, Technical Reports and other vith equivalent terms in 14
documents. Available for PC, Mac OS, Android Tablets and itj ages. kaown as the International
iPad. i

IEC publications search - www.iec.ch/searchpub
The advanced search enables to find IEC publica ele trotechnlcal terminology entries in
variety of criteria (reference number, text, S tracted from the Terms and Definitions
committee,...). It also gives information on projects, re publi¢ations issued since 2002. Some entries
and withdrawn publications. 80 collected from earlier publications of IEC TC 37,

details all new publications releds
also once a month by email.

9

need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

Documents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

ISO/IEC 24764

Edition 1.1 2014-04

CONSOLIDATED
VERSION

colour
inside

REORN

\vd

Information technology — Gene abling syste 90 data centres

O

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 35.200 ISBN 978-2-8322-1556-2

Warning! Make sure that you obtained this publication from an authorized distributor.
Doctiments
Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

@%
S

Documents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

ISO/IEC 24764:2010-04+AMD1:2014-04 CSV(en)

Full docu

ISO/IEC 24764

Edition 1.1 2014-04

REDLINE VERSION

colour
inside

RO

Information technology — Gene

ae
ste@\zta centres


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

-2 - ISO/IEC 24764:2010
+AMD1:2014 CSV © ISO/IEC 2014

CONTENTS
FOREW O R DD ... ittt ettt e e e et e e e e e e e e aaaas 6
INTROD U CT ION Lot e e e e e e et et e e e e e et e et e et e et e e e e eneenaannas 8
INTRODUCTION to AmMendment 1 ... 9
LS ToTo] o 1 PPN 10
A Lo 0 b= Y (Al = 1= =Y (o= PP 10
3 Terms and definitions and abbreviations............cccooiiiii i 12
3.1 Terms and definitioNs . ... 12
3.2 ADDIEVIAt ONS o T e 13
4 CONTOIrMANCE ..., B PP NP 14
5 Structure of the generic cabling system .............cooiiiiiiiin.
5.1 GENEIAl ..o e G
5.2 Functional elements .........c.cooiiiiiiiiiiii Ko NN N D
5.3 General structure and hierarchy ...........coooiiiiii OGN e N\ e,
5.4 Cabling sUDSYStEMS ... NG N NN e Y et e
5.4 GeNEral oo N G N
5.4.2 Network access cabling subsyste
5.4.3
5.4.4
5.4.5
5.5
5.6 Interfaces..........
5.6.1
5.6.2 Cha

5.7 DimensiQning
7. ri
. Red

Building entrance facilities

5.8 Earthing and equipotential bonding ... 24
6  Channel perfOrmManCe .. ... e 24
Lt N © 1= 1= - | S 24
6.2  TransmisSioON PErfOrMANCE ......iviiii e e eas 25
B.2.1  GENEIAl .o 25
6.2.2 Balanced Cabling ..o 25
6.2.3 Optical fibre cabling........ccooviiiiii 25
7 Reference implementations ... ..o 25
74 T 1= o 11 = 25
7.2 Balanced Cabling ... 26
.21 ASSUMPIIONS .. e 26
7.2.2  Zone distribution cabling.........cooiiiii 26

7.2.3  Main distribution cabling ..........ccoooiuiviiiieei e Documents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

ISO/IEC 24764:2010 -3-
+AMD1:2014 CSV © ISO/IEC 2014

7.2.4 Network access Cabling ..o 31

7.3  Optical fibre cabling ..o 33
T7.3.1 ASSUMPLIONS ... 33

7.3.2  ComMPONENT ChOICE .. ..t 33

7.3.3 Optical fibre cabling channel lengths ... 33

I OF= o] [N =T o L1 =T 0 1= o £ PP 34
B GBNEIAl .. 34

8.2  BalanCed Cables ... 34

8.3  Optical fibre cables. .. ... 34

9 Connecting hardware reqUIr€mMENES ... ....couiiii e e 34

9.1 General requirements

911 OVEIVIEW i

9.1.2 Applicability

9.1.3  LoCation ...ceiiiiiiii O N\C e

9.1.4  DeSIgN . i e N e

9.1.5 Operating environment

9.1.6  MoUNtING «viniiii i T NG NG N S
9.1.7 Installation practices

9.1.8

9.2 Connecting hardware for balansed
9.2.1 General requirement
9.2.2 Performance marking

A.2 Balanced Cabling ... 42
A.3  Optical fibre cabling ... 43
Annex B (informative) Usage of high density connecting hardware within optical fibre
Loz=] o) 1T 0T [ PPN 44
Bl GONEIAL e 44
B.2 Structure of cabling sUbSYStEMS ... 44
Annex C (normative) Intermediate distribution cabling subsystem ...l 47
O B © =T o =T = | PP 47
C.2 General structure and hi€rarChy .........ooooiiiiiii e 47
C. 2.1 GBNEIAL cuitiii e 47
C.3  Cabling SUDSYStEMS ..o 48
C.3.1 Main distribution cabling subsystem ... e 48
C.3.2 Intermediate distribution cabling subsystem.................... AT Z. Docum nts

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

-4 - ISO/IEC 24764:2010
+AMD1:2014 CSV © ISO/IEC 2014

(O T T - {=To [0 0T F-1 o o3 P 48
C.4  Transmission PerfOrMaNnCEe ........oiiiiiii e 49
C.4.1 Balanced Cabling ..o 49
C.4.2 Optical fibre cabling........cooiiiii 50
C.5 Reference implementations ..o, 50
C.5.1 Main distribution cabling .........ccoiiiiiiii 50
C.5.2 Intermediate distribution cabling ... 52
Annex D (informative) Combination of balanced cabling permanent links .................c...oooeee. 55
Dol GBNEIAl e e
D.2 Requirements

BibliOgraphy ..o

Figure 13 — Pin grQupi
Figure 14 — Optir

Figure B.1 — Exa

cabling......... /G N\ \ee

Figure B.

zone di

Figure C.1 >

Figure C.2 — Hierarchjeal structure of generic cabling within a data centre

Figure C.3 — Connection of functional elements providing redundancy .............cccccoeeiieinneann.. 49
Figure C.4 — Main distribution cabling models ... 50
Figure C.5 — Intermediate distribution cabling models ... 52
Figure D.1 — Examples of combined permanent links ...........cooooiiiiiiiiiii e 55
Table 1 — Zone distribution cabling — length assumptions for balanced cabling ..................... 28
Table 2 — Zone distribution channel length equations..............coooii 29
Table 3 — Main distribution cabling — Length assumptions for balanced cabling .................... 30
Table 4 — Main distribution channel length equations ..., 31
Table 5 — Network access cabling channel equations. ..., 33
Table 6 — Connecting hardware of the type used atthe ENI ... 35
Table 7 — Connecting hardware of the type used atthe EO..............coooiiiiiiiils Doeuﬁqents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

ISO/IEC 24764:2010 -5-
+AMD1:2014 CSV © ISO/IEC 2014

Table C.1 — Length assumptions used in the mathematical modelling of balanced main

AiStriDULION CabIIiNgG ..o e e 51
Table C.2 — Main distribution channel length equations...............coooi 51
Table C.3 — Length assumptions used in the mathematical modelling of balanced

intermediate distribution cabling ... 53
Table C.4 — Intermediate distribution channel length equations.................coooiiii. 54

N

Documents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

-6 - ISO/IEC 24764:2010
+AMD1:2014 CSV © ISO/IEC 2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INFORMATION TECHNOLOGY -
GENERIC CABLING SYSTEMS FOR DATA CENTRES

FOREWORD

1) 1SO (International Organization for Standardization) and IEC (International Electrotechnical Commission) form the
IEC participate in
the development of International Standards. Their preparation is entrusted to technic Bes; any ISO and
IEC member body interested in the subject dealt with may participate in this prgparato k. International

governmental and non-governmental organizations liaising with ISO and IEC also paxjcipate i paration.
2) In the field of information technology, ISO and IEC have established a joint techhjca QIEC JTC 1
Draft International Standards adopted by the joint technical committee are ated to\natiogal bodies for voting.

3) The formal decisions or agreements of IEC and ISO on technical ™ 8SS, as Ny
international consensus of opinion on the relevant subjects si 2 vi{tee has representation

4) IEC, ISO and ISO/IEC publications have the form of reco i international use and are accepted
by IEC and ISO member bodies in that s® . { s are made to ensure that the
technical content of IEC, ISO and ISO/IEQ blicati i 30 cannot be held responsible for
the way in which they are used or for any

5) In order to promote international uniformity ber bodies undertake to apply IEC, ISO and
ISO/IEC publications transparently to the imuR i in their national and regional publications.

Any divergence between a i ofresponding national or regional publication

7)
8) ctors, employees, servants or agents including individual experts
and IEC or ISO member bodies for any personal injury, property
re whatsoever, whether direct or indirect, or for costs (including legal fees)
arising oyt of\the publicafion of, use of, or reliance upon, this ISO/IEC publication or any other IEC,
9) o the ngrmative references cited in this publication. Use of the referenced publications is

10) Attention is drawq to th
patent rights. ISO and

possibility that some of the elements of this International Standard may be the subject of
C shall not be held responsible for identifying any or all such patent rights.

This Consolidated version of ISO/IEC 24764 bears the edition number 1.1. It consists of
the first edition (2010-04) and its amendment 1 (2014-04). The technical content is
identical to the base edition and its amendment.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.

This publication has been prepared for user convenience.

Documents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

ISO/IEC 24764:2010 -7-
+AMD1:2014 CSV © ISO/IEC 2014

International Standard ISO/IEC 24764 was prepared by subcommittee 25: Interconnection of
information technology equipment, of ISO/IEC joint technical committee 1: Information
technology.

ISO/IEC 24764 is to be read in conjunction with International Standard ISO/IEC 11801:2002,
its Amendment 1 (2008) and Amendment 2 (2010).

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

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates

that it contains colours which are considered to be useful for the correctwunderstanding
of its contents. Users should therefore print this publication using olourprinter.
N
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INTRODUCTION

Within premises, the importance of the information technology cabling infrastructure is similar
to that of other fundamental building utilities such as heating, lighting and mains power. As
with other utilities, interruptions to service can have serious impact. Poor quality of service
due to lack of design foresight, use of inappropriate components, incorrect installation, poor
administration or inadequate support can threaten an organisation's effectiveness.

Cabling within data centres comprises both application-specific and multipurpose networks
that are mission-critical. Generic cabling designs in accordance with ISO/IEC 11801 have
supported the development of high data rate applications based upon a defined cabling
model. This International standard recognizes the benefit of generic cahling to provision
multiple services and to connect large quantities of equipment within the chspace of data
centre premises, and is to be used in conjunction with ISO/IEC 11801.

This International Standard provides:
a) data centre users with an application independent genenc cabling \systemcapable of
supporting a wide range of applications;

b) data centre users with a flexible cabling scheme sye ificatiohs_dre both easy and
economical,

e standards for
technology cab

, installation and administration of information
) and testing of installed cabling (IEC 61935-1 and

e applicatichs 9 the technical committees of I|IEC, subcommittees of

Standard will have a Ie expectancy of up to ten years.

This International Standard has taken into account requirements specified in application
standards listed in Annex F of ISO/IEC 11801:2002 and Amendment 2 (2010). It refers to
International Standards for components and test methods whenever appropriate International
Standards are available.

1 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
2 International Telecommunication Union — Telecommunications Standardization Sector. Documents
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Figure 1 shows the schematic and contextual relationships between the standards produced
by ISO/IEC JTC 1/SC 25 for information technology cabling, namely this and other generic
cabling design standards (ISO/IEC 11801), cabling installation standards (ISO/IEC 14763-23),
testing of installed cabling (IEC 61935-1 and ISO/IEC 14763-3).

ISO/IEC 24764: Information technology:
Generic cabling systems for Data

Centres
N
IEC 51_935‘15 Generic cat.)ling systems: ISO/IEC 11801: Information technology: ISO/IEC 14763-2: Information
Specifications for the testing of Generic cabling for customer premises technology: Quality assurance,
balanced communication cabling installation dministration
\—///,__ -
- ISO/IEC 18010: Information technology:
ISO/IEC 14763-3: Information Pathways and spaces for customer
technology: Testing of optical fibre [~ | premises cabling
cabling \—//,__
IEC 60364-1: Electrical installations
buildings: Fundamental principles

assessment of general characteristics,
definitions

Scheme of the relationship betwee s/1SO/IEC 11801 and other

standards relevant for information tec

Amendment 1 o E POA provides an introduction to the intermediate cabling
subsystem and a 3 combination of several permanent links to form a
single transmission ¢

3 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010: Documents
Document Sharing Hub
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INFORMATION TECHNOLOGY -
GENERIC CABLING SYSTEMS FOR DATA CENTRES

1 Scope

This International Standard specifies generic cabling that supports a wide range of
communications services for use within a data centre. It covers balanced cabling and optical

fibre cabling.

This International Standard is based upon and references the requiremeny IEC 11801.
This International Standard contains additional requirements that are te o data
centres in which the maximum distance over which commup x/e to be
distributed is 2 000 m. The principles of this International Sta applied to

in
glevant information may be found in

Data centres have specific pathwdy and 3spag
ISO/IEC 14763-2. Unt|I ISO/IEC 14763-2 |%3I| hed

Safety (electrical safety optical power etc.) and electromagnetic

the scope of this Internatlonal Standard and are

compatibility (E g S
covered by oth a ; ioNs/
Standard and those/Tdeniii i igure 1 can be of assistance in meeting these other

standards and regyu

of the referencethdocyment (including any amendments) applies.

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

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

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

IEC 60603-7 (all parts), Connectors for electronic equipment — Part 7: Detail specification for
8-way, unshielded, free and fixed connectors

Documents
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IEC 60603-7-2:, Connectors for electronic equipment — Part 7-2: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
100 MHz4

IEC 60603-7-3:, Connectors for electronic equipment — Part 7-3: Detail specification for
8-way, shielded, free and fixed connectors, for data transmissions with frequencies up to
100 MHz5

IEC 60603-7-4:, Connectors for electronic equipment — Part 7-4: Detail specification for
8-way, unshielded, free and fixed connectors, for data transmissions with frequencies up to
250 MHz6

IEC 60603-7-5:, Connectors for electronic equipment — Part 7-5: Defail specification for

250 MHz7

IEC 60603-7-7:, Connectors for electronic equipment — Pa¢ ;
8-way, shielded, free and fixed connectors, for data transmi Y ehcies up to
600 MHz38

IEC 60603-7-41:, Connectors for electronic equipnient—<
8-way, unshielded, free and fixed connectors, fg

tail specification for
ith frequencies up to

500 MHz9
IEC 60603-7-51:, Connectors for electxoni ) y Part 7-51: Detail specification for
8-way, shielded, free and fixed conne ¢ ransmissions with frequencies up to
500 MHz10

1000 MHz 11

IEC 60794-2-11,
simplex and duple

IEC 60874-19 lnterconnecting devices and passive components Connectors
for optical ) Part 19-1: Fibre optic patch cord connector type SC-PC

IEC 61076-3-1NQ Qnnectors for electronic equipment — Product requirements — Part 3-104:
Detail specification 8-way, shielded free and fixed connectors for data transmissions with
frequencies up to 1 000 MHz

Second edition in preparation.

Second edition in preparation.

4
5
6 Second edition in preparation.
7 Second edition in preparation.
8 Third edition in preparation.

9 In preparation.

10 |n preparation.
1M1 n preparation. Documents
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IEC 61156-5:2009, Multicore and symmetrical pair/quad cables for digital communications —
Part 5: Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz —
Horizontal floor wiring — Sectional specification

IEC 61754-7, Fibre optic interconnecting devices and passive components — Fibre optic
connector interfaces — Part 7: Type MPO connector family

IEC 61754-20, Fibre optic connector interfaces — Part 20: Type LC connector family

IEC 61755-3-2, Fibre optic connector optical interfaces — Part 3-2: Optical interface, 2,5 mm
and 1,25 mm diameter cylindrical full zirconia ferrules for 8 degrees angled-PC single mode
fibres

IEC 61935-1, Specification for the testing of balanced and coaxia
cabling — Part 1: Installed balanced cabling as specified in |
standards

3 Terms and definitions and abbreviations

3.1 Terms and definitions

For the purposes of this International Standar
addition to those of ISO/IEC 11801.

3.1.1
cabled optical fibre Category
system of defining requirements for the c
channels and links.

equipment outle
fixed connectin i

interface to the eqUip

3.1.3
fixed zone dist
cable conpe ibutor to either the equipment outlet or, if present, the local

distribution pqint
3.1.4
local distribution point
connection point in the zone distribution cabling subsystem between a zone distributor and an
equipment outlet

3.1.5
local distribution point cable
cable connecting a local distribution point to an equipment outlet

3.1.6

local distribution point link

transmission path between a local distribution point and the interface at the other end of the
fixed zone distribution cable including the connecting hardware at each end

3.1.7
main distribution cable
cable connecting the main distributor to the zone distributor

Documents
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3.1.8

main distributor

distributor used to make connections between the main distribution cabling subsystem,
network access cabling subsystem and cabling subsystems as specified in ISO/IEC 11801
and active equipment

3.1.9
network access cable
cable connecting the external network interface to the main distributor or zone distributor

3.1.10

transition assembly
assembly of cabled optical fibres and connectors, with an array connegq
simplex or duplex connectors on the other end

OrR_one end and

3.1.11
zone distribution cable
cable connecting the zone distributor to the equipment outlet

3.1.12

zone distributor
distributor used to make connections between the
distribution cabling subsystem, network access,
specified in ISO/IEC 11801 and active€quip

3.1.13
equipment cord

cord connecting equipment to the equime%rf

3.1.14
equipment outlet

fixed connecting rdevis
interface to the

3.1.15

3.1.16

distributor uses\ to make connections between the main distribution cabling subsystem,
intermediate distribution cabling subsystem, network access cabling subsystem and cabling
subsystems specified in ISO/IEC 11801 and active equipment

3.2 Abbreviations

For the purposes of this International Standard the following abbreviations apply in addition to
those of ISO/IEC 11801.

BEF Building Entrance Facility
ENI External Network Interface
EO Equipment Outlet

ID Intermediate Distributor
ILD Insertion Loss Deviation
LDP Local Distribution Point

MD Main Distributor

OE EQP Opto-Electronic EQuiPment
ZD Zone Distributor
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4 Conformance

For a cabling system to conform to this International Standard the following applies.

a) The configuration and structure shall conform to the requirements of Clause 5.

b) The performance of balanced channels shall conform to the transmission performance and
environmental requirements of Clause 6. This shall be achieved by one of the following:

1) a channel design and implementation ensuring that the prescribed channel
performance is met;

2) attachment of appropriate components to a link design meeting the prescribed
performance class of Clause 6 and Annex A. Channel performance shall be ensured
where a channel is created by adding more than one cord to githerend of a link
meeting the requirements of Clause 6 and Annex A;

requirements specified in Clause 6.

d) The interfaces to the cabling shall conform to the »
mating interfaces and performance.

Test methods to assess conformance witt 3 requirements of Clause 6 and
Annex A respectively are specified in I[EC anced cabling and ISO/IEC 14763-3

Installation and inis i i i ordance with this standard shall be undertaken
in accordance w b ’

This Internationa dees not specify which tests and sampling levels should be
adopted. The teskp S be”measured and the sampling levels to be applied for a
particular installation s ined in the installation specification and quality plans for that

In the abseanceXof\thewt€hannel, the conformance of the link shall be used to verify
conformance with_this\International Standard.

5 Structure of the generic cabling system

5.1 General

This clause identifies the functional elements of generic cabling for data centres, describes
how they are connected together to form subsystems and identifies the interfaces at which
application-specific components are connected to the generic cabling.

Applications listed in Annex F of ISO/IEC 11801are supported by connecting active equipment
at the external network interfaces, equipment outlets and the distributors.

12 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.
13 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010.

14 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010: Documents
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The structured cabling system specified by this standard is intended to restrict the use of
cords for point-to-point cabling within data centres, which can be detrimental to the
administration and operation of the data centre. Exceptions are permitted between equipment
located in close proximity or between equipment that cannot communicate over the generic
cabling system.

5.2 Functional elements

In addition to the distributors specified in ISO/IEC 11801, this standard specifies the following
functional elements and interfaces of generic cabling:

a) external network interface (ENI);
b) network access cable;

¢) main distributor (MD);

d) main distribution cable;

e) zone distributor (ZD);

f) zone distribution cable;

g) local distribution point (LDP);

h) local distribution point cable (LDP cable);
i) equipment outlet (EO).

NOTE This standard includes additional funeti
distribution cable. The requirements for these T

5.3 General structure 3

Generic cabling syste
access cablmg, maln
the premises,

cabling within th

The composition of the cabling subsystems is described in
jonal elements of the cabling subsystems are interconnected

NOTE This standard includes an additional cabling subsystem: the intermediate cabling subsystem. The
requirements for this additional cabling subsystem and the modifications to the cabling subsystems of this clause
are defined in Annex C.

Connections between cabling subsystems are either active, requiring application-specific
equipment, or passive. Connection to application-specific equipment at an MD or a ZD adopts
either an interconnect or a cross-connect approach (see ISO/IEC 11801). Connection to
application-specific equipment at an ENI and EO adopts an interconnect approach (see
ISO/IEC 11801). Passive connections between cabling subsystems adopt either a cross-
connect approach, by way of either patch cords or jumpers, or an interconnect approach.
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Figure

5.4 Cabling sv

5.4.1
Althoug cords, are used to connect the equipment to a cabling subsystem, they
are not consjde e cabling subsystem.

5.4.2 Network acgess cabling subsystem

The network access cabling subsystem extends from an MD (or ZD) to the ENIs and/or other
distributors (in accordance with ISO/IEC 11801) connected to it.

The subsystem includes:

a) the network access cables;

b) the mechanical termination of the network access cables at the ENI(s);

c) the mechanical termination of the network access cables at the MD, ZD(s) or other
distributors in accordance with ISO/IEC 11801.

5.4.3 Main distribution cabling subsystem

The main distribution cabling subsystem extends from an MD to the ZD(s) connected to it.
The subsystem includes:

Documents
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b) the mechanical termination of the main distribution cables at the MD together with
associated patch cords and/or jumpers at the MD;

c) the mechanical termination of the main distribution cables at the ZD(s).
5.4.4 Zone distribution cabling subsystem

The zone distribution cabling subsystem extends from a ZD to the EO(s) connected to it. The
subsystem includes:
a) the zone distribution cables;

b) the mechanical termination of the zone distribution cables at the EO(s) and the ZD
together with associated patch cords and/or jumpers at the ZD;

c) LDP(s) (optional);
d) LDP cable(s) (optional)
e) the EO(s).

Zone distribution cables shall be continuous from the ZD to th ) LDP(s) is

(are) installed (see 5.7.8).

5.4.5 Design objectives

In order to provide the longest operational life i iRiMisi e disruption and cost
3 jgned to:

centre.

The ENI shatkbe holsed in permanent and accessible location either internal or external to
the data centre.

Equipment/telecommunications room
in accordance
with ISO/IEC 11801

A

= 2N Distri
gnds ] istributor
BEF| | :/: Data centre ‘oo in accordance
T ;N with ISO/IEC 11801
- TN O eo
- “ LDP

Figure 4 — Example of accommodation of functional elements
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5.6 Interfaces
5.6.1 Equipment interfaces and test interfaces

Potential equipment interfaces for data centres are located at the ends of the cabling
subsystems (as shown in Figure 5). An LDP does not provide an equipment interface to the
generic cabling system.

Potential test interfaces for data centres are located at the ends of the cabling subsystems
and at the LDP, if present (as shown in Figure 5).

5.6.2 Channels and links

The transmission performance of generic cabling is detailed in Clausg hannels and
Annex A for links.

The channel is the transmission path between data centre equipre ches and
servers (EQP in Figure 5). A typical channel in a data cendre of the zone
distribution cabling subsystem together with an equipment gotd s . Forlonger reach
services, the channel would be formed by the connettjon : nore subsystems

(including patch cords and equipment cords), see Anpex B

The permanent link is the transmissi Y —FHA e * the>fixed cabling subsystem, ‘
including the connecting hardware althe ed Jcable. In a data centre zone
distribution cabling subsystem, the per 3 i he EO, an optional LDP cable,
an optional LDP, the zone distribution ination of the zone distribution cable

at the zone distributor. The permanent li he connections at the ends of the

installed cabling. :
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Distributor in accordance
with ISO/IEC 11801

access/cabling from MD to distributor in accordance with ISO/IEC 11801

o ]

See NOTE

Figure 5d — Network access cabling from MD to ENI

NOTE Where the EQP connected to the ENI lies outside the premises containing the data centres, the
interconnecting cord will typically comprise a combination of fixed cabling and cords that are outside the scope of
this standard. In such cases the connection to the EQP may not provide a TI.

Figure 5 — Test and equipment interfaces
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5.7 Dimensioning and configuring
5.7.1 Distributors

The number and type of subsystems that are included in a generic cabling implementation
depends upon the layout and size of the data centre and upon the strategy of the user.

The design of distributors shall ensure that the length of patch cords, jumpers and equipment
cords are minimized, and administration should ensure that the design lengths are maintained
during operation. Administration should ensure that the requirements of ISO/IEC 11801 are
observed regarding the mixing of optical fibre types at the distributors. Distributors should be
located in such a way that the resulting cable lengths are consistent with the channel
performance requirements of Clause 6.

delivered.

The functions of multiple distributors may be combined in
an MD may serve the function of a ZD. However, eve
MD.

or. For example,
ave at least one

5.7.2 Redundancy

of functional elements
failure in one or
design of generi
fire damage or the fa
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\@tional elements providing redundancy

The ENI provides a termination of the network access cabling that allows connection of
external services to the network access cabling as shown in Figure 7.

NOTE The multiple service providers should have diverse routes to each of the multiple ENIs.

The ENI shall be in accordance with Clause 9.

Where the components of Clauses 8, 9 and 10 are used, the ENIs shall be located in
accordance with the reference implementations of Clause 7.
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External service cabling

! Network access cabling
(beyond the scope of this standard) i

Interconnection EI D

EENI
e A

i ENI

G B 0

ENI

Cross-connection

Connection of network
access cabling to external
service cabling may include
passive or active equipment

Figure 7 — Examples of external service cabli

5.7.4 Cables

Cable types used in the reference implementatio especified in Clause 8.

5.7.5 Equipment cords

5.7.6 Patch cords and j

Patch cords and jump

performance conribu
channel. Clause id

generic cabling.

5.7.7

The desi )

located to the application-specific equipment to which they are to be
connecteth cable elements presented at the EO is not restricted by this
standard.

A group of EOs can be served directly by multiple ZDs, or by multiple ZDs via multiple LDPs.
The EO interface presented shall be in accordance with Clause 9.

5.7.8 LDP

The installation of an LDP in the zone distribution cabling between the ZD and the EO may be
useful where frequent additions or movements of equipment are required. One LDP is
permitted between a ZD and any EO. The LDP shall be an interconnect, not a cross-connect,
because the LDP adds one connection per channel or link. There shall be no active
equipment in the LDP area with the exception of DC powering equipment.

Where an LDP is used, it shall have sufficient capacity to support the area of the data centre
which it is designed to serve during its intended operational life. The area served may be
defined in terms of number of frames/cabinets/closures to be supported and should include

allowance for growth. Documents

Document Sharing Hub

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

- 24 - ISO/IEC 24764:2010
+AMD1:2014 CSV © ISO/IEC 2014

Provided that the requirements of 5.5 are met, LDP(s) may be located in ceiling voids or
under floors.

For balanced cabling, the effect of multiple connections in close proximity on transmission
performance should be taken into consideration when planning the cable lengths between the
ZD and the LDP.

5.7.9 Building entrance facilities

See 5.7.8 of ISO/IEC 11801:2002 and Amendment 1 (2008).

5.8 Earthing and equipotential bonding
See ISO/IEC 14763-215.

6 Channel performance

6.1 General

in terms of the Classes as specified in 6.2. The ¢
specified at and between the connections to activ
channel comprises only passive sectio
and jumpers.

c [c] EQP

Patch cord/ Equipment

Jumper cord
Applicatigfnsugppogt d dn channel performance only, which in turn depends on cable
length, ntunbe idns, connector termination practices and workmanship.

Channels are imptemented using either:

e network access cabling only;
e main distribution cabling only;
e zone distribution cabling only;

e a combination of the above, see Annex D.

Figure 9 shows an example of equipment at the MD connected to equipment at the EO using
two channels, an optical fibre cabling channel and a balanced cabling channel. The optical
fibre and balanced cabling channels are connected together using an optical fibre to balanced
cable converter. There are four channel interfaces; one at each end of the balanced cabling
channel, and one at each end of the optical fibre cabling channel.

15 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010: Documents
Document Sharing Hub
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MD
: [cl c [CclEQP
i | EO :
P icr >
| i Balanced cabling
" 5T channel
EQP

6.2 Transmission performance

6.2.1 General

The channel performance requirement
and may be used for verification of an

s International Standard, using
\addition, these requirements can be

ause 7, and/or using media and components
ose of Clauses 8, 9 and 10.

Class E, channel performance as specified in ISO/IEC 11801.

6.2.3 Optical fibre cabling

Optical fibre cabling shall be designed using the optical fibre cables specified in Clause 8.
Where multimode optical fibre is used, the main distribution and zone distribution cabling shall
provide channel performance as specified in ISO/IEC 11801 using a minimum of Category
OM3 cabled optical fibre and optical connecting hardware as specified in 9.3.

7 Reference implementations

7.1 General

This clause describes implementations of generic cabling that utilise components referenced
in Clauses 8, 9 and 10. These reference implementations meet the requirements of Clause 5
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and, when installed in accordance with ISO/IEC 14763-216, comply with the channel
performance requirements of Clause 6.

7.2 Balanced cabling
7.21 Assumptions

Balanced cabling components referenced in Clauses 8, 9 and 10 are defined in terms of
Category. In the reference implementations of this clause, the components used in each
cabling channel shall have the same nominal characteristic impedance in accordance with 7.2
of ISO/IEC 11801:2002 and Amendment 2 (2010).

Category of the lowest performing component.

The implementations are based on component performange
temperature on the performance of cables shall be taken into
Table 4 and Table 5.

7.2.2 Zone distribution cabling

7.2.21 Component choice

e Category 7 comporexnts provide
e Category 7A<>p
7.2.2.2 Dimensio
Figure 10 shows
in this clause wi

Channel = 100 m max.

|4 »
< >

Fixed
zone distribution
cable
ZD
'_|“: EO
EQP [C \ 7 (Ch c EQP
____________________________ 1
Equipment Equipment
cord cord

Figure 10a — Interconnect — EO model

16 Until ISO/IEC 14763-2 is published, relevant information may be found in ISO/IEC 18010:

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

ISO/IEC 24764:2010
+AMD1:2014 CSV © ISO/IEC 2014

— 27 —

Channel = 100 m max.

|4

<

Fixed
zone distribution
cable
ZD
N 1 EO
EQP ch C EQP
1
____________________________ 1
Equipment Patch cord/ Equipment
cord Jumper cord
Figure 10b — Cross-connect — EO model
Channel = 100 m max. /\
Fixed
zone distribution
ZD
EQP [C \
Equipment Equipment

cord

cord

Figure 10 —

—
1C}

Equipment
cord

LDP cable

Figure 10d — Cross-connect— LDP — EO model

Zone distribution cabling models

EO
c EQP

Figure 10a shows a channel containing only an interconnect and an EO. Figure 10b contains
an additional connection as a cross-connect. In both cases the fixed horizontal cable connects
the ZD to the EO. The channel includes patch cords and equipment cords. For the purposes

of this subclause, jumpers used in

place of patch cords are treated as cords.

Figure 10c shows a channel containing an interconnect, an LDP and an EO. Figure 10d

contains an additional

connection as a cross-connect.

In both cases the fixed zone

distribution cable connects the ZD to the LDP. The channel includes patch cords and
equipment cords. For the purposes of this subclause, jumpers used in place of patch cords

are treated as cords.

In addition to the cords, the channels shown in Figure 10c and Figure 10d contain an LDP

cable. The insertion loss specification for the LDP cable may differ from that of bob‘tg&
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zone distribution cable and the flexible cables. The channel of Figure 10d is recognized as the
maximum implementation used to define the channel performance limits of Clause 6.

In order to accommodate cables used for LDP cables, patch cords, jumpers and equipment
cords with different insertion loss specifications, the maximum cable length used within a
channel shall be determined by the equations shown in Table 2.

In Table 2 it is assumed that
a) the flexible cable within these cords has a higher insertion loss specification than that
used in the fixed zone distribution cable (see Clause 10),

b) the cables within these cords in the channel have a common insertion loss_specification.

The following general restrictions apply:

a) the physical length of the channel shall not exceed 100 m;

b) the physical length of the fixed zone distribution cable ) c m“and may
be less depending on the length of LDP cables and cx ¢ & number of
connections.

inimum Maximum
m m
15 85
{ N
ZOEL 15 920
28 5
2 -
@u me\\co/} at the ZD 2b 5
\\A\l cor - 10
ere is no LDP, the minimum length of the equipment cord
is1m.
If there is no cross-connect, the minimum length of the
equipment cord is 1 m.
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Table 2 — Zone distribution channel length equations

Model Figure Implementation equations
Class E, Class F and Class F,
Interconnect-EO 10a Z=104"-Fx X Z=105"-Fx X
Cross-connect-EO 10b Z=103"-FxX Z=103"-Fx X
Interconnect-LDP-EO 10c Z=103"-FxX-LxY Z=103"-FxX—-LxY
Cross-connect-LDP-EO 10d Z=102" —FxX—-LxY Z=102" —-FxX—-LxY

For operating temperatures above 20 °C, Z should be reduced by 0,2 % per °C for screened cables and 0,4 % per °C
(20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unscreened cables.

Key

Z maximum length of the fixed zone distribution cable (m)

F combined length of patch cords, jumpers and equipment cords (m)
L length of the LDP cable (m)

X ratio of flexible cable insertion loss (dB/m) to fixed zone distribution cable insertion | /m)

Y ratio of LDP cable insertion loss (dB/m) to fixed zone distribution cabl@\'o\ M/m) see

® This includes a length reduction allocation to accommodate ILE/ N \

7.2.3 Main distribution cabling

7.2.31 Component choice

Using the models of 7.2

e Category 65 G
e Category 7 c§:>)

e Category 7, co

channel in hncords and equipment cords. For the purposes of this sub clause,
of patch cords are treated as cords.

Figure 11 shows the model used to correlate main distribution cabling dimensions specified in
this clause with the channel specifications in Clause 5. This figure represents the full
configuration for the main distribution channel.

Table 3 contains the length assumptions of the mathematical model used to validate Channel
performance using components specified in Clauses 8, 9 and 10. They do not represent
absolute restrictions on the implementation of channels and permanent links, but may be used
for guidance in reference implementations. Table 3 gives the length assumptions used in the
mathematical modelling of balanced main distribution cabling.
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Table 3 — Main distribution cabling — Length assumptions for balanced cabling

Minimum Maximum
Segment
m m
MD-zZD 15 90
Equipment cord at the MD 28 5
Equipment cord at the ZD 2b 5
Patch cord 2 -
All cords - 10
@ If there is no cross-connect at the MD, the minimum length
of the equipment cord at the MD is 1 m.
b If there is no cross-connect at the ZD, the minimum length
of the equipment cord at the ZD is 1 m.

The maximum length of the fixed main distribution cable wilKdep

cords to be supported within a channel.
Channel /\

al length of

A 4

Patch cord/ Equipment
Jumper cord

psertion loss of flexible cables used for cords, the length
of a given Class (see Clause 6) shall be determined by

ithin these cords has a higher insertion loss specification than that

used in the fixed>main distribution cable (see Clause 10),

b) the cables within these cords in the channel have a common insertion loss specification.
The following general restrictions apply:

a) the physical length of the channel shall not exceed 100 m;

b) the physical length of the fixed main distribution cable shall not exceed 90 m and may
be less depending on the length of cords used and the number of connections;
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Table 4 — Main distribution channel length equations

Model

Implementation equations

Class E ,

Class F and Class F ,

Interconnect-interconnect

M =104 — F x X

M =105"—F x X

Interconnect-cross-connect

M =103 - F x X

M =103"—Fx X

Cross-connect—cross-connect

M =102 —Fx X

M =102 —Fx X

For operating temperatures above 20 °C, M should be reduced by 0,2 % per °C for screened cables and 0,4 % per °C

(20 °C to 40 °C) and 0,6 % per °C (40 °C to 60 °C) for unscreened cables.

Key

M maximum length of the fixed main distribution cable (m)

F combined length of patch cords, jumpers and equipment cords (m)
X ratio of flexible cable insertion loss (dB/m) to fixed main distribution cable inserti S (dB

a

This includes a length reduction allocation to accommodate ILD.

\\/

7.2.4 Network access cabling

7.241 Component choice

rmingd by the channel lengths
o Apnex F of ISO/IEC 11801for

The selection of balanced cabling component

guidance.

7.2.4.2 Dimensions

b) the cables all these cords in the channel have a common insertion loss

specification.

In order to accommodate the higher insertion loss of flexible cables used for cords, the length
of the cables used within a channel of a given class (see clause 6) shall be determined by the
equations shown in Table 5.

When four connections are used in a channel, the physical length of the network access cable
should be at least 15 m.

The maximum length of the fixed network access cable will depend on the total length of
cords to be supported within a channel. The maximum lengths of cords shall be fixed for ENls
and distributors.

Full document details: ISO_IEC 24764_2010+AMD1_2014 CSV

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv
http://avadocuments2026.com/doc/iso-iec-24764-2010-amd1-2014-csv

-32 - ISO/IEC 24764:2010
+AMD1:2014 CSV © ISO/IEC 2014

Channel
Fixed
network access
cable
MD ENI
P ': I’ """"""""""""" A
1 1
EQP cl HC EQP
___________________________ : g e |
Equipment Patch cord/ Patch cord/ Equipment
cord Jumper Jumper cord

Figure 12a — Network access cabling from MD to E

Channel (\

Fixed
network access
cable

A 4

Distributor in accordance
with ISO/IEC 11801

Equipment
per cord

Equipment Patch cord/
cord Jumpe

Figure 12 — Network access cabling models
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