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Legrana

A global player

Legrand is the global specialist in electrical and digital building
infrastructures. The Group offers a comprehensive range of
solutions and services tailored to residential, commercial and
industrial markets. The scope of our offer and leading industry

position make Legrand a worldwide benchmark.

Z&ﬂ(EY

AREAS
of expertise

From control and connection
interfaces to cable management,
energy distribution and data
distribution systems, Legrand
provides a host of solutions designed
to manage lighting, energy, networks
and building access.
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Legrand cabling systems currently provide high-quality connectivity

A leading company
for allyour IT networks

to more than 200 million devices. The Legrand Group is a world

leader in communication networks for data transmission. Its

investment in the development and design of structured cabling

A PORTFOLIO OF SPECIALIST BRANDS

systems and solutions has enabled it to expand its offer and
achieve the highest level of perfomance. These solutions are ideal

e C2G o Electrorack e Estap ® Minkels e Raritan ¢ Server Technology Inc.

, technologies and applications.

for today’s multimedia networks

e SJ Manufacturing e Starline e Valrack ¢ Cablofil « ETL
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Infrastructure expertise
Legrand’s complete global solutions LOCAL AREA
for data communication perfectly NETWORKS

DATA CENTRE
& SERVER ROOM

L1 legrand’

AUDIO VIDEO
SYSTEM

address the key challenges for
digital networks: performance,
scalability and efficiency.

SOLUTIONS
FOR STRUCTURED CABLING

= Housing solutions
(19" freestanding and wall-mounting
cabinets, open racks, PDUs, etc.)

= Copper solutions
(RJ45 connectors, patch panels, cables
and patch cords, PoE switches, etc.)

= Fibre solutions
(Connectors, equipped & modular
panels, bend-insensitive cables, etc.)

SOLUTIONS FOR STRUCTURED
CABLING IN SERVER ROOMS

= Housing solutions
(Server cabinets, aisle containment, cooling
units and cold corridor, open racks, PDUs, etc.)

= Copper solutions
(Preterminated, etc.)

= Fibre solutions
(Preterminated, intelligent
patching, high-density fibre
optic solutions, etc.)

g
/at’lE 'P"‘/f

e

A WIDE RANGE OF TECHNOLOGIES TO SUIT
THE LOCATION AND THE USER EQUIPMENT

= Racks and enclosures

= Preterminated audio/video sockets
(HDMI, display port, etc.)

= Cords and adaptors

-
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FIBRE OPTIC SYSTEM

‘ \ ] ‘ MTP/MPO solution transmission up to 400 Gbps

Performance

Legrand’s LCS®system offers you

High density connection with 12 or 24 fibres MPO/MTP fibre optic drawers. Up to 96 LC on 1U. Easy
o compliant with IEEE 802.3ba. access in order to move, add & change fibres.
25 Gbps and 40 Gbps Ethernet applications

COPPER SYSTEM

40 Gbps, 100 Gbps and 400 Gbps Ethernet applications
FIBRE OPTIC SYSTEM

MTP/MPO high density and up to Cat. 8 solutions
FIBRE OPTIC & COPPER SYSTEMS

Up to 144 LC on 1U. Available in 1U, 2U and 4U.

COPPER SYSTEM

Cat. 8 transmission up to 40 Gbps

Cable & connector compliant with 1SO/
IEC 11801 standards - third edition.

Cat. 8 toolless connector: up to 2500 connection/disconnection cycles

| LcS® | 3 DIMENSIONS OF EXCELLENCE | 11
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Legrand guarantees the following performance on end-to-end links of Cat. 6a/ Class E, :
3dB margin on Channels, on Return Loss (RL) and Near End Cross Talk [NEXT)
performance, for the complete frequency range, based on ISO/IEC limits.

CAT. 8 CONNECTORS

COPPER SYSTEM

Optimum performance
with Cat. 8

= No marginal results (shown with Asterisk on test results) on Permanent Links

The toolless Cat. 8 STP connectors = Valid on standard compliant 2 connectors channels.

with transmission speed (bit rate)
from 25 Gbps to 40 Gbps, are integral to
the performance of the LCS? system.

NEXT RETURN LOSS
= In accordance with ISO/IEC 11801
standard - third edition
= Tested up to 2500 connection/disconnection cycles
= A perfect connection in just a few seconds om0

50,00
20,00
40,00
15,00
30,00

10,00
20,00

10,00 5,00

0,00 0,00

<4 PATENTED
DESIGN

== Standard limit ™= | CS® Guarantee LCS® Typical NEXT == Standard limit ™= | CS® Guarantee ®m |CS® Typical RL

APPLICATIONS DISTANCES ACCORDING TO CATEGORY OF CABLING

Pove

Third Party . :
certified LCS? LCS? LCS? LCS? 1-Maximum frequency defined
in the standards
Cat.5e Cat.6 Cat.é6a Cat.8
2-Follow ISO/IEC TR 11801-
Frequency” | 100MHz 250MHz 500Mhz 2000MHz 7904 or TIA TSB 5021 to evalu-
ate possibility on installed links.
. . Distance will depend on many
Application factors.
. . or TIATSB 155-A to evaluate
CONNECTION & CABLING 2.5Gbase-T Possible'? Possible'? 100m 100m possibility on installed links.
Distance will depend on many
5Gbase-T Possible? Possible? 100m 100m factors.
To maximise performance, combine the Legrand = Double screening to avoid interference and loss of data ] )
Cat. 8 connector together with the Legrand Cat. 8 10Gbase-T N/A¥ Possible” 100m 100m i-Not Avallable.
cable supporting up to 40 Gbps over a single cable. . Dedicatgd to higher capacity in data centres 25Gbase-T N/AW N/AW SO 30m 5-Follow ISO/IEC TR 11801-
The Cat. 8 cable is terminated with an improved and equipment rooms 9905 to evaluate possibility on
dedicated RJ45 connector which can support 40Gbase-T N/A(® N/A“ Possible®® 30m :jnStauzd links. D'fStatnce will
future performance. = Compliant with ISO/IEC 11801 standard - third edition epend on many factors.
The performance is 4 times better than that of
a Cat. 6a cable with up to 2000 MHz bandwidth.
12 | | LCS* | 3 DIMENSIONS OF EXCELLENCE |13
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e() High Performance

COMMITMENTS ON PoE

Using PoE technology, devices such as Wi-Fi access
points, cameras, etc. can be supplied with power by
the Ethernet data cable. The cable combines data
and power to supply all the PoE peripherals.

The LCS® connectors are PoE++ Third Party certified.

Legrand solutions are complying as per below:

COPPER SYSTEM
PoE certification

= Cables: 802.3 bt PoE++ applications compatible according to installation standards ISO/IEC 14763-2
(final draft) and EN 50174-2:2018

= Connectors: Compatible remote powering “PoE” up to 100 W. (IEEE 802.3af, IEEE 802.3at,
IEEE 802.3bt)

= Patch cords: Compatible remote powering “PoE" up to 100 W (IEEE 802.3af, IEEE 802.3at, IEEE
802.3bt])” when installed according to standards ISO/IEC 14763-2 (final draft) and/or and
EN 50174-2:2018

Pove

Third Party
certified

Confident in the design and quality of our solutions, we overperform and guarantee for shielded
LCS? system 90 metres Permanent Link* at 40°C temperature with up to 100 Watts PoE.

* with 2m cord in the technical room and 5m cord at user side. Contact us for other configurations.

TABLE OF PoE TYPES ACCORDING TO CABLING REQUIREMENTS AND POWER AVAILABILITY
QUALITY & PROTECTION

Name (Common name) Type 1 (PoE) | Type 2 (PoE+) | Type 3 (PoE++]) | Type 4 (PoE++)
IEEE Standard 802.3af (2003) 802.3at (2009) 802.3bt (2018) 802.3bt (2018) Due to the high power in PoE++, the choice of a
Minimum Category Required Category 3 Category 5e Category 5e Category 5e high-quality connector is essential. While disconnected,
Number of Pairs for Power 2 2 2or4 A Legrand’'s high-quality connectors prevent damage to
Maximum Current per Pair 350 mA 600 mA 600 mA 960 mA the contacts due to the arc generated_
Guaranteed maximum Power at PSE Output 15.4 W 30.0wW 60.0 W 90.0 W
Guaranteed maximum Power at PE Input 1B3W 255 W 51.0wW 71.3W
7 LI s | o | xaox]
175 300 300 480
175

Diagram with maximum current per wire (mA)
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><><><: Pair with outgoing current

><><>< Pair with returning current

><><>< Pair without current

There are subdivisions of PoE called Classes. Below is a table of these Classes with correspondence to the PoE
Types and the power available. It's important to note that the difference of power between the PD and the PSE does
not represent an average efficiency, but only a worst case with maximum distance and highest resistance cabling.

Class 1 | 2 | 3 A 5 6 7 8
Type Type 1 Type 2 Type 3" Type 412
PSE maximum output average power (W) 4 7 15.4 30 45 60 75 90
PD Imput Average Power (W) 3.8 6.5 13.0 255 40.0 51.0 62.0 71.3
PD Peak operating Power (P) 5.0 8.4 14.4 28.3 42.0 53.5 65.1 74.9

Notes: (1) Type 3 can also support Classes 1 to 4.

14 |

(2) Only single signature PD shown
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FIBRE OPTIC SYSTEM
Legrand’s
MTP system

MTP is a registered trademark of US Conec Ltd

q) High Performance

HIGH-SPEED SOLUTION

With datacentres, increased data rates have
become priority requirement. The IEEE has
introduced parallel optics as an alternative to
higher bandwidth fibre, starting with 40Gbps
and now reaching 800Gbps Ethernet.

To answer this need Legrand has introduced
the MTP (Multiple-Fibre Push-0On/Pull

Off compatible MPQ)] fibre solution to the
catalogue. It guarantees speed, resistance,
high performance and high density.

Yo

Ll legrand’

40/100/400 GIGABIT ETHERNET CONNECTIVITY AND CABLE

With the need for parallel optics, the MPO-style connector has been
identified by IEEE, TIA and ISO/IEC as the solution for non-duplex
applications. The term MPO is the generic name while the term MTP is a
specific higher performance version with lower insertion loss.

MTP connector feature:

= a high-speed connection with 12 fibres
(2x12 for 24 fibres and with cassettes 8 fibres compatible)

= precise and safe connection
= optimised cable management
= high-density fibres

= scalable system for future upgrades

= simple maintenance operations

= ease of extraction. No complex installation on site - plug and play
= the MTP is a multi-core connector. 1 cable = 1 connector

WITH STANDARD ACTIVE EQUIPMENT,

WE NEED TO CONVERT THE MTP TO LC OR SC

Cassette

— = 1D —

HIGH PERFORMANCE

Cassette

@ — = W1 —

MTP/MPO high performance

Multimode high performance

Singlemode high performance

Insertion loss / Master |IEC 61300-3-4

Up to 0.1 dB typical (all fibres)
Up to 0.35 dB maximum (single fibre)

Up to 0.1 dB typical (all fibres)
Up to 0.35 dB maximum (single fibre)

Optical return loss

>20 dB

> 60 dB (8° angle-polished)

The ultra high density connector in our offer is the MTP

LC® CONNECTOR

Multimode high performance Singlemode high performance
IL Max/Master (Acceptance) Up to 0.15 dB Up to 0.15dB
IL Max/Random Up to 0.25dB Up to 0.30 dB
Ave/Master 0.08 dB 0.12dB
Ave/Random 0.1dB 0.12dB
Return loss Minimum 35 dB Up to 55 dB

ﬁ#—) WWW.LEGRAND.COM.AU
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6() High Performance

COMMON DATA CENTRE APPROACHES

Multimode fibre systems have been the most cost effective fibre solution to use in

the data centre because the transceivers are much less expensive than singlemode
transceivers. Multimode transceivers use a VCSEL which is far less costly to
manufacture than the LASER for singlemode. However, the technology also means that
they have shorter reach, but since datacentres need generally less than 150m, and with
80% of links less than 100m, these multimode links are perfectly adapted.

So, although single cable is less expensive, factoring in the total system cost of cable
plus transceivers, the multimode solution is more cost efficient in those short links.

EXAMPLE OF THE FIRST APPLICATIONS USING PARALLEL OPTICS

10G 40G 100G (-SR10) 100G (-SR4)
Signalling 10 Gb 10 Gb x 4 10Gb x 10 25Gbx4
Laser Type VCSEL VCSEL Array VCSEL Array VCSEL Array
Fibre Type OM3/0M4 OM3/0M4 OM3/0M4 OM3/0M4
2LCs 12-fibre MPO/MTP (2) 12-fibre MPO/MTP 12-fibre MPO/MTP
or 24-fibre MPO/MTP
i, s | e z :
Connector 8 ) L ©
g z
s L o
mumber of 2 fibres 8 fibres 20 fibres 8 fibres
Maximum OM3:300 m OM3: 100+ m OM3: 100+ m OM3: 70 m
Distance OM4/0M5: 550 m OM4/0M5: 150+ m' OM4/0M5: 150 m' OM4/0M5: 100 m

1. 150 metres on OM4 requires low-loss connectors. This is discussed in the channel insertion section.

HIGH PERFORMANCE ON ALL STANDARD AND ON-DEMAND PRETERMINATED SYSTEMS

Ll legrand’

Connectivity TYPES
Tight buffer  Loose tube  Loose tube  Break-out Fan-out Micro-cable Cassette Cassette
corrugated 250 microns Fan-out
steel tape

Trunks %\/
TYPE OF FIBRE NUMBER OF FIBRES CHOICE OF PLEASE CONTACT US
0S1/0S2, OM1, 2,4,6,8,12,16, 24, TERMINATION for any specific
0M2, OM3, OM4, On demand, LC, SC, SC APC, MTP requirements.
OMS, etc. etc. etc.
Cabling High density (HD) Ultra high density (UHD)

MTP to LC or SC. Cassette to cassette without MTP

o

MTPto LC

Panels & cassettes
Splice panel

OM2, OM3, OM4, OM5 & 0S2

Cables/Patch cords Microcable loose tube

WHAT’S COMING

IEEE has a number of ongoing projects for both copper and fibre optic applications.

The wideband multimode fibre optic (WMMF) TIA & 11801-1 standards were approved
for publication in the middle of 2016. ISO/IEC 11801-1 assigned the OM5 designation for
this type of fibre. The standard specifies high bandwidth 50 microns core diameter/125
microns cladding diameter, laser-optimised optical fibre that is optimised to enhance
performance for single wavelength or multiwavelength transmission systems with
wavelengths in the vicinity of 850 nm to 950 nm.

. IEEE Standard . .
Fibre Data Rate (Gbps]) Fibre Pairs Wavelengths
Status
25 Ratified 1 1
Ratified 4 1
40 1 2
Non-Standard _
1 4 HmEE
50 Draft 1 1
10 1
Ratified
Multimode 4 1
100
Non-Standard 1 4 HEEE
Draft 1 2 |
A 2 n
Draft
400 4 4 HEEE
Ratified 16 1
800 Draft 4 4 HEEE

| LCS® | 3 DIMENSIONS OF EXCELLENCE |19
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Scalability &

Maintenance

Innovative systems to facilitate wiring and installation and increase the data transfer
speed with both the copper solution and the fibre optic solution.

TOOLLESS CONNECTOR CONNECTION PHASES

SLIDING CASSETTE: INNOVATIVE MODULAR FAST PUSH-BUTTON
EASIER MAINTENANCE CASSETTE SYSTEM EXTRACTION

C O P P E R The TOOLLESS CONNECTORS with toolless fast
connection are available in all categories for installation
both on patch panels and in the workstation.
SYST E M A perfect connection can be obtained in a few seconds,
guaranteeing optimum performance of the link from the
RJ 45 patch panel to the workstation.

They are colour-coded so their category can be

connectors | safely identified:

ol .
cetft:
'\ A G »
w{ FV \‘
e lie

Cut the pairs

= Cat. Se: grey

= Cat. 6: blue

= Cat. 6a: yellow
= Cat. 6a: grey

= Cat. 8: aqua

PATENTED
DESIGN

Install the wire housing without pushing Push down the lever and lock the connector

20 | | LCS* | 3 DIMENSIONS OF EXCELLENCE | 21
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C O P P E R SYST E M The patch panels have been designed and produced
to optimise space, with up to 48 ports per unit and
make maintenance and future upgrades easier.
Patc h pa n e lS They are available in both flat and angled versions.
They have a quick system for pulling out the unit

and an innovative cable guiding system for tidy and
easy cable management.

PATENTED
DESIGN

INNOVATIVE CASSETTES

= Sliding cassettes: easier maintenance

= Fast push-button extraction

= Innovative modular cassette system ] PATENTED

= Easy maintenance: Remove connectors without ' DESIGN
disconnecting the cords

= Easy to mix with Legrand fibre optic solutions

Block of 12 connectors for patch panel

QUICK-FIX SYSTEM

Innovative quick-fixing solution:

= Push and connect system

= Automatic earth connection

= In-rack cabling optimised

= Accessory for patch cords with rotating system
for angle adjustment and label holder

Flat patch panel

solution, 48 unit ports Compatible with all panels

(Flat, angled, HD)

22 | | LCS* | 3 DIMENSIONS OF EXCELLENCE | 23
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Strong steel structure

ANGLED PATCH PANEL
SOLUTION FROM 24 TO 48
PORTS PER UNIT

Patch panels with an angled design
which allows the cable to run into
each side of the rack, creating a
correct cable radius of curvature.
This avoids the need to manage the
cables horizontally, and allows the
patch cords to be carried directly in
the vertical cavities.

Cover for airflow management

High density - This supplies up
to 48 ports in a single unit to
take up less space in the rack

Tidy cable management

Simple and efficient
identification of the ports

| Lcs?

Ll legrand’

Quick-fix system

Also available
in the 24-port version

3 DIMENSIONS OF EXCELLENCE ‘ 25
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MODULAR PANELS

= Possible to change modular
blocks, blank panel,
MTP adaptor

= Splice trays to be added if
necessary - up to 4 containing
96 LC fibres

Fl B R E O PTI C Completely renovated and redesigned fibre optic panels
& drawers in high and very high density versions from
Pa n e lS 96 connectors per unit to 144 connectors per unit.
HD MODULAR PANELS

Panels with sliding drawers and fast push-button system

to facilitate upgrade and maintenance operations.
= Innovative quick-fixing solution

= Possible to add splicing
cassette with perfectly
adapted coiling space

= Mix of fibre/copper
on modular panel in drawer

ZERO-U KIT

= Innovative Zero-U kit
for universal fixing to
give flexibility and space
optimisation

| LCS* | 3 DIMENSIONS OF EXCELLENCE | 27
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FIBRE OPTIC
Panels

SPLICING
CASSETTE

PRETERMINATED

CASSETTE
PUSH-BUTTON
CASSETTE
COPPER Fast push-button system
CASSETTE to facilitate upgrade and

maintenance operations

28

-

L‘l Iegrand

(G]

MODULAR PANELS

= Innovative quick-fixing solution

= Modular blocks to adapt to
modular panel or drawer:
LC, SC, ST, LC, APC, SC APC

= Possible to add modular blocks,
blank panel, MTP adaptor

HD MODULAR PANELS

= Cassettes slide in from front & rear
= Fast push-button on cassette
= Splicing cassette which takes all

modular blocks
= Mixture of fibre/copper on PATENTED
cassette panel DESIGN

= Trunk & cord management system

LCS® | 3 DIMENSIONS OF EXCELLENCE | 29
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LCS®

3 DIMENSIONS COPPER SYSTEM | 2t s teing mroduton
o ERCELLEEE Patch panel HD = & et s %5
SOI_utlon up to 48 connectors each.
ports per unit

Tidy cable management

\CleﬂCy
High density

48 ports per Unit for high density

COPPER SYSTEM

90 LC per Unit for high density Single block with Fast pu_sh—button Quick-fix
FIBRE OPTIC SYSTEM 12 connectors extraction system

144 LC per Unit for ultra-high density
FIBRE OPTIC SYSTEM

F | B R E PTl Since different network architectures such as top-of-rack, end-
O C of-row and middle-of-row require different cabling densities,
passive equipment needs to adapt perfectly to the active network.
SYST E M The LCS® HD cassette panel provides a mixed-media structured
cabling system to support any configuration

Ve ry H | g h d e n S | ty Legrand LCS? offers an innovative UHD patc.h panel designed
to house up to 144 connections in 1 U distributed between 6
u p to 1 44 LC/1 U individual modules of 24 fibres each.

Each module accepts incoming fibres both from MTP® trunk

cables and via predetermined components. Predetermined cables
are available both as breakout cables and as distribution cables.

ULTRA HIGH DENSITY UHD HIGH DENSITY HD

«Up to 144 LC/1U
= 1U, 2U, 4U
= Microcable preterms

«Upto 96 LC/1U
= Mixture of fibre & copper
= Microcable preterms

Preterminated: The fibre optic cable termination is the addition of connectors to each optical fibre in a cable.
The connectors are assembled in our factories

LCS® | 3 DIMENSIONS OF EXCELLENCE ‘ 31
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Casy

installation

READY TO BE USED IN 1 CATALOGUE NUMBER!

= Pre-equipped cassettes with fitted fibre optic block = Supplied with sets of 6 or 12 pigtails
(SC duplex or LC duplex, monomode or multimode)

Fl B R E O PTl C Legrand has launched innovative
splicing cassettes which can be

removed automatically by simply

Cassettes pressing them, simplifying

installation and maintenance.

SC duplex high density fibre optic block Set of 12 OM3 LC-PC pigtails
for 12 multimode fibre optics

= For installation directly in modular panel Cat. No 032140. = A very large offer of pigtails in 1 or 2 metres; in OM3, OM4, OM5 on-demand, 0S2 (0S1a compatible).

= The splicing cassettes are removable from the front. Sets of 12 LC pigtails in OM3, OM4, 052 (0S1a compatible)

OM3 (PC) pigtails, SC connectors OM4 (PC) pigtails, LC connectors

32 | | LCS* | 3 DIMENSIONS OF EXCELLENCE | 33
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| CS°data centre

Enclosure & Aisle containment

LEARN ABOUT
LEGRAND’S LCS?

DATA CENTRE
OFFER ON
DEMAND

Performance, scalable
& efficient solutions

Legrand LCS® has an extensive portfolio of enclosures and
aisle containment systems for your data centre and/or
server room. The Legrand LCS?® is ideal for the installation
of (blade] servers, switches, patch panels, routers and
storage equipment. Modularity and flexibility are always key
in the design of our products.

m

N

IR

E

Ll legrand’

The server-and-network racks are versatile
and modularly constructed. Which type of
rack is most suitable depends ultimately on
its application.

LCS® SERVER-
AND-NETWORK
RACK

The server-and-network racks are available
in varying heights, widths and depths.

The 600 mm wide rack is a compact rack with
a high carrying capacity on a small surface.
The 800 mm wide rack is ideal for patching,
network and server equipment with enough
space for power and network cabling.

AIRFLOW OPTIMISATION

Data centres are increasingly using
energy-efficient cooling techniques
such as free cooling and fresh air
cooling. The first step in this process
is separating the warm and cold air
using aisle containment solutions.

next step in energy-efficient data
centres. Airflow optimisation is also
important for the server, network and
storage equipment to work properly,
for temperature control and for the
general stability of a data centre.

covered with foil. Every assembly
opening in the side sealing panel is
still usable, but all unused openings
are sealed with foil to prevent air
leakage. The base and roof plates
have an identical level of airtightness.
Special foam pieces are even placed

The next step is airflow optimisation P
around the rails on the base.

in the rack. This step, however,
is often not fully or effectively
implemented, although it is the

Using airflow optimisation you

can achieve the highest levels of
airtightness. The side sealing plate
and the side sealing panel are

i i

Cable entry plate

Cable brush

Cable entry foam
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ET L Enclosure Technology specialises in the manufacture and
supply of 19" rack enclosures to the computer, broadcasting
and telecommunications industries. ETL supplies a

E n d I.e SS comprehensive choice of server cabinets suitable for Compag,
HP, IBM and Siemens-Nixdorf servers and other compatible

C u Sto m Ise d brands. All ETL enclosures can be fitted with an extensive

selection of accessories such as sliding keyboard shelves,

SO l_u t I O n S monitor shelves, power distribution and fan cooling.

FEATURES & BENEFITS

ETL offers both Custom and Standard solutions. Custom racks
available to match client specifications. Comes fully assembled
while standard range has the option to be flat packed.

STANDARD FEATURES_ SPLIT CABINETS - C_USTOM BUILDS MULTIPLE DOOR
= Lockable doors and side panels = Freedom to customise cabinet OPTIONS
= Easily removable side panels depending on requirements
= Quick release doors with and specifications
concealed hinges = Front and back doors are lockable
= Levelling feet, plinths or and top and bottom door locks
caster wheels can be keyed differently or alike

= Flush fitting locking system
= Width from 600mm to 800mm
= Depth from 600mm to 1200mm
= Available in 47U - 45U - 42U -38U
-33U -24U -18U - 12U
= Left or right hand hinge available MESH OR
= Steel and perspex doors are PUNCH DOORS
also available
= Dust filters for ventilation slots are
available on request
= The standard colour is ETL charcoal.
Optional alternative colours on request
= Cable entry provided from the top
and bottom
= Bolt down kit or plinths

DOUBLE DOORS

A brand of Ll1legrand’

¢ TRICAL | coner wrevse wsioner xen

INNOVATION. THAT’S ELECTRIC CENTRALISED POWER CONTROLLED ENERGY
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SmartRak® 2.0

Cost effective, efficient and
reliable server rack system

SPECIAL FEATURES

AN OPTIMISED SOLUTION

SmartRak® 2.0 is an improved
multi-purpose rack system that
is scalable and flexible for all
kinds of Data Centre and Lan

HEAVY DUTY CASTOR WHEELS WITH ROBUST SWING HANDLE LOCK SET FAN TRAY
ADJUSTABLE FEET

licati T binet is st Access control door handles Cooling makes up to 70% of total
apg ca IOPLS' ¢ elca Ine l:;ls strong available when high security level energy costs. Effective cooling
and versatiie for targe cabe is required. strategies can mitigate energy losses

management from top or bottom. which translate into cost savings.

FEATURES & BENEFITS
CABLE MANAGEMENT

THE RACKS ARE
DESIGNED WITH
ADEQUATE SPACE

FOR MAINTENANCE
PERSONNEL TO EASILY

= Static load rating of 1200KG.

= Full height door for better ventilation.

= 3 times bend panel mounting for a
stronger structure.

= Save assembly time with flat packs
with the new simplified design with
lesser parts to fix.

SmartRak 2.0 accomodates both top and bottom cable
entries with multifunctional cable trays to facilitate
neat installation within the rack. Available also are
accessories such as cable fingers and bobbins.

ACCESS THE CABLE
INSTALLATION DURING Efficient routing of cables reduce cost and

MAINTENANCE. facilitate ease of maintenance.

| Lcs?
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SMARTRAK® 2.0 EZRAK | rastecn sesigned o provie
a solution where side access

Airflow management Wall mount cabinet & needed during nstataton

service and maintenance.

EFFECTIVE VENTILATION PIVOTED SWING FRAME WALL MOUNT CABINET

With perforated doors, SmartRak’s racking This cabinet has been designed to provide a solution where side access is needed
solution enables data centres to achieve during installation, service and maintenance. The pivoting body allows free access to
greater cooling efficiency, resulting in more the rear of the cabinet to facilitate installation and maintenance. Cable access from
efficient use of energy. top and bottom provide via removable gland plates. To ensure ventilation options, the

wall box has pre-punched fan pattern at the top for up to two exhaust fans. Maximum
versatility is provided with removable side panels and front door to ease installation.

FEATURES & BENEFITS

= 6 height options (6U, 9U, 12U, 15U, 18U and 24U])

EFFECTIVE COOLING « Depth: 500mm + 100mm mounting depth
. B = Width: 600mm
= Welded frame (Pivoted swing)
« Front and side access (Spring pin removable type)
= Quick release reversible safety glass door
= Light weight strong construction
» Adjustable 19" panel mounts and front tray (1U]
= Exhaust fan
= Load rating 40kg
= Fixing kit supplied
= Color: Ral 9005 black
= Material: Cold rolled steel with panel mounting
finished with Blue Zinc

SmartRak 2.0 efficently
controls temperature
levels, which maintain
best IT equipment
performances and
increase their life time.

LCS® | 3 DIMENSIONS OF EXCELLENCE | 41
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Innovative &
high-performance PDUs

GENERAL CHARACTERISTICS

= Anodised aluminium Chassis:
High-quality material, lightweight and rigid

= Modular design:
Expandable socket and function modules

SAFETY

= High-quality electrics

= High-quality connection

= Sockets equipped with safety shutter
= Cord Locking system

POWER SUPPLY

=16 Ato 32 A, single - or three - phase

= PDUs incorporating international
type sockets

42 |

STANDARDS

IEC 60950 - Information technology equipment - Safety

IEC 60297-3 - Dimensions of mechanical structures of the
482.6 mm series (19 in)

IEC 60320-2-2 - Appliance couplers for C13 and C19
electrical equipment

IEC 60309 - Industrial plugs

Environmentally-friendly products -~
Eco-design

ZERO-U PDU

1-U PDU 19~

1-U PDU 10

SOLUTIONS

FOR ANY
CONFIGURATION
A wide universal
range

P.50 to 51

P.52

Ll legrand’

The PDU offer combines Legrand’s quality and
innovation with a wide range of applications.

A standalone solution, this range integrates
seamlessly into any installation, ensuring compliance
with applicable standards.

FOR DATA CENTRES/SERVER ROOMS
These are used in server cabinets where:

= there is a high density of active equipment
= electrical distribution quality is crucial

For vertical installation

FOR DATA CENTRES, EDGE SERVER ROOMS

AND COMPUTER ROOMS

These are used in patching and server

enclosures where:

= there is a low density of active equipment
to be powered

= ease of installation is an advantage

For vertical or horizontal installation

FOR SMALL IT ENVIRONMENTS

These are mainly used in small-scale commercial
applications where there are a limited number

of computer workstations and a 10" cabinet is
sufficient: small businesses, freelance
professions, administrative services, etc.

f/0a0999"

For horizontal installation
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S U P P LY MANAG E M E NT functions, inc.luding real.-time

power metering and environmental

| NCO rpo ratl N g | nte l_l| g & nt monitoring. Connected PDUs (iPDUs)

include measurement of consumption
NN Ovatlve fu N Ct IonNs and switching of active power and
remote alarm with volts, amperes,
real-time power (kW] and energy
(kWh) measurements.

BASIC PDUs — METERED & SWITCHED iPDUs ¢, . 4 METERED iPDUs

P.60

ENERGY DISTRIBUTION POWER SWITCHING AND REAL-TIME ACCURATE MEASUREMENT

For implementation in LANs or data MONITORING With input metering, Legrand PDUs can provide
centres, these are easily mounted and With input metering and output level switching, accurate energy consumption measurements.
have numerous configuration options these can be used to remotely control the power Multiple configurations possible

of devices and supply the necessary information
as needed. Multiple configurations are available

Legrand Metered and Switched models ' /,/\“ :
provide the most common power supply = l'
configurations to meet the needs of data

centres and local networks. A " PDU FUNCTIONS BY RANGE BASIC METERED SWITCHED

Phase measurement (kWh, V, A, PF)

Circuit measurement (kWh, V, A, PF] . .
Circuit breaker trip detection . °
AVAILABLE IN VERTICAL ZERO-U Socket management (Switching & Control) .
AND HORIZONTAL 1U 19" VERSIONS
44 | | LCS* | 3 DIMENSIONS OF EXCELLENCE | 45
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CORD LOCKING SYSTEM | Saichimencon mos e consare
| N N OVAT' O N AT T I_ to ensure longevity of the installation.

All Legrand PDUs have a power supply cord

locking system which prevents accidental
H EA RT O F P D U S disconnection due to human error or vibration

For C13 & C1 e e ates ol Larod PDUs:
socket outlet

Basic, Metered, Metered and Switched.

EASY IDENTIFICATION

Very easy to identify thanks to the orange buttons next to each
socket outlet

Ll legrand’

AN INNOVATIVE TECHNICAL SOLUTION %

CORD CONNECTION AUTO LOCKING

The cord is connected to the socket Cord held in place: once the power
naturally in one smooth action supply cord is connected, it locks
automatically and cannot be removed

UNLOCKING UNIVERSAL SYSTEM

Takes all cords for standard C13 and
C19 sockets

7 EXCLUSIVE TO LEGRAND

Easy removal: simply pressing the
unlock button releases the cord from
the socket

LCS® | 3 DIMENSIONS OF EXCELLENCE ‘ 47
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Every detail matters! Legrand’s unique and
original innovations help ensure optimum
performance for the ZERO-U range of PDUs,
in terms of safety, simplified setup and
integration, consumption indicators, etc.

/ERO-U PDUs
INNOVATION &
PERFORMANCE
Exclusive innovations

STANDARD STRUCTURE FOR BASIC,
METERED & SWITCHED PDUs

ROTATIVE CABLE ENTRY

CABLE ORIENTATION

330° rotatable cable entry for
perfect cable orientation and no
interference in the cabinet

IEC INDUSTRIAL PLUG

16/32 A
W single-phase

16/32 A
three-phase

ENHANCED PROTECTION
There are multiple solutions
depending on power supply
requirements

ﬁ#—) WWW.LEGRAND.COM.AU

CIRCUIT MARKING

CIRCUIT IDENTIFICATION

Each circuit is colour-coded, with
the colour visible on the front panel
and along the edges of a module.
The colour corresponds to the
specific MCB protecting the circuit.

SCREWLESS MOUNTING

FIXED IN BUTTONHOLE SLOTS
ZERO-U PDUs simply clip vertically
into buttonhole slots on the
mounting bracket without the need
for any screws.

Ll legrand’

VERTICAL
INSTALLATION |d %

OPTIONS FOR BASIC
PDUs ONLY

OO0O0

CIRCUIT BREAKER HOLDER

ENHANCED PROTECTION

Circuits protected by a circuit
breaker.

Holder with overhanging edges to
prevent accidental breakages.
(Cover available on request]

7 EXCLUSIVE TO LEGRAND

LCS?
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INNOVATION & | in<erver cabmets ans parch panets st

incorporate the latest innovations for HORIZONTAL
C O NV E N | E N C E facilitating integration and maintenance, with OR VERTICAL %
S . l d clever mounting and operating features. INSTALLATION %
Imple setup an moooooon B
Integration
SNAP-ON FIXING CABLE GUIDE

- Hl
n TOOLLESS INSTALLATION OPTIMISING SPACE
J Snap-on fixing on 19" uprights Cables are held firmly in place by a
- No need for screws or nuts. cable guide.
]

Toolless installation.

PDU 1 U 10" MOUNTING BRACKETS

| HORIZONTAL OR VERTICAL

I Designed for horizontal toolless

I mounting, 1-U PDUs can also

g be mounted vertically simply by

I b rotating the mounting lugs. Vertical
! C\ mounting requires a bolt and nut to
} ‘ fix the PDU securely to the bracket.
J

J

|

Specially designed for local area networks, these PDUs
feature the same innovations as the 19" range.

o

/

HORIZONTAL
INSTALLATION

7/ EXCLUSIVE TO LEGRAND
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PDUs:
neasurement,

metering & consumption

The Legrand PDU controller allows local access to
all critical measurement data. The bright colour LCD
display will change colour according to the alert level

CONTROLLER:
T H E H EA RT O F | P D U S degeﬁeq by t:e_iPPDDUs; you;fiild;ecﬂnicisnls car
A Wl d e ) b rl g ht CO l_O u r gglecn eyxlcdeeeratleg,Iobtgii(JcrLIY:elcct ptovfetr srif)p(l)y(jisataave

. immediately and take appropriate action.
LCD display

LOCAL DISPLAY PDU HTML USER INTERFACE

ETH@10/120

=

‘5,0'

52 |

USB-A and B ports
USB A and B ports for connecting
peripheral devices, so data can be
viewed on smartphones

RJ45 sensor port

Plug & Play sensor port for directly
connecting temperature and
humidity sensors and the Raritan
SmartSensor™ range

RJ45 console port
Data connection for direct control
and management

Dual network ports

Dual network connection (Fast
Ethernet], redundant and configurable
for access to the PDU from 2 different
networks, ideal for Colocation
projects or for daisy-chaining PDUs

LCD colour screen

220 x 176 mm super bright
screen with configurable
measurement data display

n Intuitive navigation buttons
Navigation buttons for local screen

Alerts
PDU
Inlet I1
Residual Current

OCPs
Outlets
Periphels
Assets
Device Info

Alerted Sensors

Outlet 2 3 critical
IEC 60320 C19 0.000A®

Outlet 3
IEC 60320 C13 0.000A®

Recent transitions:

Outlet 4
EC 60320 C13 Q:000A'e)

Outiet 5
IEC 60320 C13 0.000A®

ADAPTIVE COLOUR SCREEN

The LCD display on the unit changes
colour according to the alert level,
making it easier for the technical
teams to see the information

DCIM MONITORING

Legrand Metered and Switched
PDUs can be used to export
measurement and control data

to any DCIM platform such as
Sunbird Power 1Q .

e Sunbird

DIRECTLY ACCESSIBLE DATA

Makes it easier to view the
data centre power supply data information at a glance,

provides the most important

and information about the
environment. The responsive
Web graphic interface can and also view the cabinet
be accessed from any device energy consumption in real
or tablet, or directly from time.

a desktop computer. The

redesigned overview screen

S0 you can easily monitor your
PDU health and critical data,

| LCS* | 3 DIMENSIONS OF EXCELLENCE | 53
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METERED & SWITCHED | jour cata contre consists of maing

IPDUs ADVANCED

M O N |TO R | N G accuracy with all types of load in real

Gold standard accuracy

and when needed.

ACCURATELY MEASURED ENERGY CONSUMPTION

REAL-TIME MEASUREMENT

With Legrand’s Metered and Switched PDUs,
a billing-grade energy metering chip is
dedicated to the Inlet power supply module
and provides extremely accurate KWH data for
each tap-off circuit.

54

+/-1% HIGH-PERFORMANCE INPUT
MEASUREMENT

Legrand PDUs benefit from the metering
technology of Raritan, delivering a high-end
measurement performance, which gives a
clear picture of energy consumption.

sure that you have the most reliable and
accurate monitoring data. Legrand iPDUs
are certified to have +/- 1% measurement

time, you can be sure that your PDU is
supplying the necessary information as

Ll legrand’

CIRCUIT BREAKER INTELLIGENCE AND BRANCH CIRCUIT MONITORING

If a server power supply
fails, your energy
management system in
the electrical panel will
not detect this condition,
only detection of the circuit
breaker trip status will
keep you informed

in real time!

Legrand iPDUs are equipped with
standard Circuit breaker status
monitoring and branch circuit
metering (on 32A models), providing
critical load-balancing and circuit
load information per phase.

This allows you to be alerted in time
and avoid circuit overloads.

CIRCUIT OVERLOAD ALARM
Alarms defined by the user warn
the IT managers and data centres of
potential circuit overloads so as to
prevent accidental loss of power to
critical equipment.

ﬁ#—) WWW.LEGRAND.COM.AU

Status detection visible

from the circuit breaker

Circuit breaker
integrated in an
iPDU

4L

MONITORING CURRENT AND VOLTAGE AT THE CIRCUIT BREAKER LEVEL

They can also be used to activate
configurable alerts when a
measurement is exceeded or
when a circuit breaker drops.
You are directly informed of

the loss of power and can react
quickly, preventing overloads on

other circuits.

LCS?
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SWITCHED iPDUs | 230 e el witching

M ET E R | N G & C O N T R O I_ providing granular power switching

of each device connected to the iPDU,

EaS|er power management and making it easier to manage IT

installations remotely, while helping
to improve availability.

CONFIGURABLE OUTLET REBOOTING SCHEDULE

Configurable rebooting schedule

|
| Unit or branch
| load shedding

Server
group 1
Apparent power level

OUTPUT CONTROL

Automated restarting, load shedding and individual output control of socket outlets.
Used to schedule restarting on each socket outlet in order to minimise the impact of
the peak current on the servers.

iy
.\,'

AVAILABLE IN VERTICAL ZERO-U
AND HORIZONTAL 1U 19" VERSIONS

CIRCUIT BREAKER INTELLIGENCE

REMOTE SOCKET OUTLET MANAGEMENT

PROTECTION AGAINST UNCONTROLLED CONNECTIONS

ﬁ#—) WWW.LEGRAND.COM.AU

LCS?

MAGNETIC-HYDRAULIC CIRCUIT
BREAKER

Above 16 Amps, Legrand iPDUs
have rugged circuit breakers with
delayed tripping curve, guaranteeing
maximum flexibility and safety of
people and equipment.

The circuit breakers are monitored
by the embedded firmware and issue
configurable alerts in the event of an
overload or unwanted tripping.

CONFIGURABLE CIRCUIT
MANAGEMENT

Option of remotely switching sockets
between one another and activating
or deactivating individual sockets

in real time on the network and
managing the power sequencing of
your device.

The use of switched models allows
users to deactivate unavailable
sockets remotely and avoid
overloading the circuits by plugging
in additional devices.

REMOTE SOCKET MANAGEMENT
Remote socket management
prevents human errors and can
check that devices are only plugged
in on available circuits, thus
preventing overloads.
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Legrand iPDUs incorporate input
metering, allowing accurate
measurement of the unit’'s energy
consumption, making it easy to
understand power and manage data
centre growth.

METERED iPDUs
ENERGY METERING
See all consumption

at a glance

CONNECTED LOADS

EASIER DATA COLLECTION IN THE CABINET
No more need to call in the technical teams
to take on-site measurements in order to
find out the energy consumption of your
equipment, your intelligent iPDU takes care
of it for you....

|

’ UNIT POWER
The overview of the rack power
capacity and energy use makes it easy
to understand clearly the remaining

capacity in the cabinet so as to assist
decisions about future growth.

58 |

Metered &
switched
with Raritan
peripherals

RARITAN SMARTSENSORS™

EASIER CONNECTION AND INTEGRATION

RJ45 technology simplifies the

connectivity and implementation of
sensors. All Raritan SmartSensors
are easily integrated in the cabinet

RARITAN SMARTLOCK™

SIMPLIFIED ACCESS, CONTROL
AND COMPLIANCE

Plug and Play with Raritan
SmartLock™ electronic handles,
Legrand iPDUs allow you to control
and secure access to the cabinet
with ease

<& www.raritan.com/smartlock

closure sensors.

and can be connected in a
daisy-chain and replaced without
having to rewire the cabinet.

& www.raritan.com/smartsensors

| Lcs?

L1 legrand’

By incorporating the Raritan technology platform, Legrand iPDUs
benefit from the whole range of SmartLock™ electronic door
handles, and SmartSensor™ environmental monitoring products.
These plug and play peripherals make it easy to oversee the whole
installation directly from your iPDU!

SmartSensor™ includes: temperature, humidity and contact

SmartLock™ includes: simple electronic handles, plus 125 kHz
and 13.56 MHz card reader handles.

3 DIMENSIONS OF EXCELLENCE | 59

ﬁ-) WWW.LEGRAND.COM.AU



60

LCS®

J DIMENSIONS
OF EXCELLENCE

© PERFORMANCE @ SCALABILITY @ EFFICIENCY

JUs: accessories

for protection

E N HAN C E D SAF ETY Compatible with all the PDUs in the Legrand

range, the complementary accessories allow

AN D C O N T R O I_ you to control the socket power supply and

protect against overvoltages.

Ll legrand’

SOCKET LOCKING CAP

CONTROLLING ACCESS TO THE POWER SUPPLY

The locking cap can be used to lock access to a socket. A special key is required to unlock it.
Locking caps are available for the following socket standards:

C13, C19, German, French-Belgian, British.

MULTI-APPLICATION DIN RAIL

Mount modular devices such as circuit breakers, Legrand
multimedia network components, etc

LCs?
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Support

can rely on

It takes more than just sophisticated
technological solutions to manage
international projects successfully.
What is really needed is the
comprehensive and expert support
of an experienced partner:

from project design and choice

of the right solution through to
on-site logistics, installation

and configuration, including any
subsequent troubleshooting and
maintenance.

Ou

Legrand is ideally placed to offer this
type of support, as all its products and
solutions are developed and produced
in close proximity to its customers.

It also offers a wide range of special
services and support tools which
create genuine added value by making
customers’ day-to-day business
significantly easier.

This support is available at every stage
of the project, whatever the customer

touchpoint.

Ll legrand’

A diverse range of digital tools including websites, social media and news
feeds so you can contact Legrand at any time and stay up to date with all
essential news that is relevant to your projects.

“ By WD Q™

Personal advice, technical support and documents, white papers,
catalogues and e-catalogues, mobile apps, and software to help with
product choice or drawing up bills of materials.

Training courses covering actual product expertise as well as the latest
developments in technology, standards and regulations. Customised
training courses available on request, either face to face or in virtual

online classes.

L1legrand
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Confident in the quality of its solutions,
Legrand offers to warranty continuity of
performance of its cabling system for

copper and/or fibre optic over 25 years.
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Evolution of standard

Introduction

Within customer premises, the importance of the 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 a 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.

Historically, the cabling within premises comprised both
application-specific and multipurpose networks. The original
edition of this standard enabled a controlled migration to
generic cabling and the reduction in the use of application-
specific cabling. The subsequent growth of generic cabling
designed in accordance with ISO/IEC 11801 has:

a) contributed to the economy and growth of Information and
Communications Technology (ICT)
b) supported the development of high data rate applications

Dealing with balanced twisted-pair cabling, new Classes | and ||
are specified with Category 8.1 (RJ45 connectors) and Category
8.2 (proprietary connector] components respectively.

Balanced Twisted-Pair Class Specifications of ISO/IEC 11801-1:

e Class A is specified up to 100 kHz

e Class B is specified up to 1 MHz

e Class C is specified up to 16 MHz

e Class D is specified up to 100 MHz

e Class E is specified up to 250 MHz

e Class EA is specified up to 500 MHz

e Class F is specified up to 600 MHz

e Class FA is specified up to 1000 MHz

e Class | and Class Il are specified up to 2000 MHz

Significant changes from the previous edition include:
Class I and Il channel and link requirements have been added

Physical layer requirements for the applications listed in Annex
E have been analysed to determine their compatibility with the
cabling classes specified in this standard. These application
requirements, together with statistics concerning the topology
of premises and the model described in ISO/IEC 11801-2 clause
8.2, have been used to develop the requirements for Classes A
to FA and fibre optic cabling systems.

In offices horizontal balanced cabling should now be designed
to provide minimum Class E, and minimum Class E, is
recommended to support applications with data rates exceeding
1 Gigabit/sec.

Scopes

Scope of ISO/IEC 11801-1: Generic cabling for customer
premises - Part.1 General requirements

This International Standard specifies requirements that are
common to the other parts of the ISO/IEC 11801 series. Cabling
specified by this standard supports a wide range of services
including voice, data, and video that may also incorporate the
supply of power.

This International Standard specifies:

L1 legrand’

incorporate the supply of power.
This International Standard specifies directly or via reference
to ISO/IEC 11801-1:

a) the structure and minimum configuration for generic cabling
within office premises

b) the interfaces at the telecommunications outlet (TO)

c) the performance requirements for cabling links and channels

d) the implementation requirements and options

e) the performance requirements for cabling components

f) the compliance requirements and verification procedures.

ISO/IEC 11801-2 has taken account of the requirements specified
in application standards listed in ISO/IEC 11801-1:201X, Annex E.

Safety (e.g. electrical safety and protection and fire] and
Electromagnetic Compatibility (EMC) requirements are outside
the scope of this International Standard, and are covered by
other standards and by regulations. However, information given
by this standard may be of assistance.

Scope of ISO/IEC 11801-6 - Generic cabling for customer
premises - Part. 6 Distributed building services.

PREMISES-SPECIFIC CABLING TESTING

a) The fundamental structure and configuration

CABLING DESIGN STANDARDS

STANDARDS | CABLING INSTALLATION,

based upon a defined cabling model, and e Category 8.1 and 8.2 connecting hardware and cord of generic cabling requirements within the OPERATION
c) initiated development of cabling with a performance requirements have been added type 400 premises defined by the other il ADMINISTRATION
surpassing the performance classes specified in ISO/IEC e Cabled OM1, OM2, and 0S1 optical fibre is no longer standards in the ISO/IEC 11801 series ISOIEC 11801 Exampies STANCARDS
11801:1995 and subsequent editions: recommended for new installations b) channel transmission and environmental Information Technology: ISOJEC 116012 Example
« Cabled wideband OM4 (OM5) and 0S1a optical fibre performance requirements Coner Roadranens o
ISO/IEC 11801:1995 (Ed. 1] - first edition requirements have been added ¢) link performance requirements L ISO/IEC 118015 —L
ISO/IEC 11801:2000 (Ed. 1.1) - Edition 1, Amendment 1 ISOEC 118016 T

ISO/IEC 11801:2002 (Ed. 2] - second edition
ISO/IEC 11801:2008 (Ed. 2.1) - Edition 2, Amendment 1
ISO/IEC 11801:2010 (Ed. 2.2) - Edition 2, Amendment 2

The 3rd Edition of ISO/IEC 11801 is now a multipart standard
with the structure shown below.

ISO/IEC 11801 3rd Edition

General requirements (11801-1)

Specific requirements for premises:

- Offices & commercial buildings (11801-2)
- Industrial premises (11801-3)

- Homes (11801-4)

- Data centres (11801-5)

- Distributed building services (11801-6)

The International Standard ISO/IEC 11801-1 will specify
requirements for balanced twisted-pair copper (Classes A,
B, C, D, E, EA, F, FA, | and I}, and fibre optic (OM1, OM2, OM3,
OM4, OM5, 0STa, and 0S2] cabling systems used in offices
(ISO/IEC 11801-2), industrial buildings (ISO/IEC 11801-3),
homes (ISO/IEC 11801-4), data centres (ISO/IEC 11801-5), and
for the distribution of services in buildings (ISO/IEC 11801-6).
This standard series will specify the structure and minimum
configurations of generic cabling, performance requirements of
channels, links, connecting hardware and cords, implementation
requirements, compliance requirements and verification
procedures, and interfaces. Requirements for cable performance
are made via reference to applicable IEC standards.
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This International Standard provides:

a) users with an application-independent generic cabling system
capable of supporting a wide range of applications

b) users with a flexible cabling scheme making modifications
both easy and economical

c) building professionals (for example, architects) with guidance
allowing the accommodation of cabling before specific
requirements are known; that is, in the initial planning for
either new construction or refurbishment

d) industry and application standardisation bodies with a cabling
system which supports current products and provides a basis
for future product development.

This International Standard specifies a multi-vendor cabling
system which can be implemented with material from single
and multiple sources, and is related to:

a) international standards for cabling components developed
by committees of the IEC, for example copper cables and
connectors as well as fibre optic cables and connectors (see
Clause 2 and bibliography)

b) standards for the installation and operation of information
technology cabling as well as for the testing of installed
cabling (see Clause 2 and bibliography)

c) applications developed by technical committees of the IEC, by
subcommittees of ISO/IEC JTC 1 and by study groups of IEEE
802 and ITU-T, for example for LANs and ISDN

d) planning and installation guides which take into account the
needs of specific applications for the configuration and the
use of cabling systems on customer premises (for example
ISO/IEC 14709 series, ISO/IEC 14763 series, ISO/IEC 30129,
and ISO/IEC 18598).

d) component  performance  requirements,
referring to available International Standards
for 404 components and test methods where
appropriate

e) test procedures to verify compliance with
the cabling transmission performance
requirements 406 of the 11801 series
documents.

Note: This International Standard does not

contain specific compliance requirements. The

cabling design documents supported by ISO/IEC

11801-1 incorporate the requirements of this

standard as part of their individual compliance

requirements.

In addition, ISO/IEC 11801-1 provides information regarding
the applications supported by the cabling channels. ISO/IEC
11801-1 has taken into account requirements specified in the
application standards listed in Annex E.

Scope of ISO/IEC 11801-2 - Generic cabling for customer
premises - Part.2 Office premises

This International Standard specifies generic cabling for use
within office premises, which may comprise single or multiple
buildings on a campus. It covers balanced cabling and fibre
optic cabling.

ISO/IEC 11801-2 is optimised for premises where the maximum
distance over which telecommunications services can be
distributed is 2000 m. The principles of this International
Standard may be applied to larger installations.

Cabling specified by this standard supports a wide range
of services including voice, data, and video that may also

ISO/IEC 14763-2
ISO/IEC 18598
v ISO/IEC 30129

CABLING DESIGN
TECHNICAL
REPORTS

Examples
ISO/IEC TR 11801-9901
ISO/IEC TR 11801-9902
ISO/IEC TR 11801-9903
ISO/IEC TR 11801-9904
ISO/IEC TR 11801-9905

ISO/IEC TR 24704
ISO/IEC TR 24750
ISO/IEC TR 29125

The information in this Figure is not automatically updated following the
introduction, or removal, of international standards or Technical Reports

Source: ISO/IEC 11801-1 (2017)

The figure shows the schematic and contextual relationships
between the standards relating to information technology
cabling produced by ISO/IEC JTC 1/SC 25, namely the ISO/IEC
11801 series of standards for generic cabling design, standards
for the installation, operation and administration of generic
cabling and for testing of installed generic cabling.

The life expectancy of generic cabling systems can vary
depending on environmental conditions, supporting
applications, ageing of materials used in cables, and other
factors, such as access to pathways (campus pathways are more
difficult to access than building pathways). With appropriate
choice of components, generic cabling systems meeting the
requirements of this International Standard are expected to
have a life expectancy of at least ten years.
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CAI. 8 - Understanding the

performance category for balanced
twisted pair cables

Introduction

What initiated the development
of Category 87

Ethernet is now widely deployed as a preferred networking
solution for many types of application ranging from small
businesses to large enterprises. Increased network traffic,
driven by server virtualisation and converged networking, is
driving the need for higher bandwidth server connections.
Ethernet BASE-T interfaces, using balanced twisted pair
cabling, are prevalent. They are ideal for network environments
with a mixed set of applications, equipment and networking
port speeds. The ability to auto-negotiate between application
speeds allows easy migration to higher operating speeds on an
as-needed basis, while maintaining compatibility with existing
equipment. This, along with its cost-effectiveness, makes
balanced twisted pair cabling still a very popular medium for
supporting Ethernet applications.

Category 6a performance was defined to support 10 Gigabit
Ethernet (GbE) over balanced twisted pair cabling in a channel,
up to 100 m. This standard was ratified in February 2008.

In 2010, the Institute of Electrical and Electronics Engineers
(IEEE) ratified the 802.3ab standard defining 40 Gbps and 100
Gbps Ethernet transmission. There are many options for the
physical medium dependent (PMD] sublayer that defines the
transmission and reception details of the physical layer. The
majority of the options are listed below. As we can see, most
PMDs listed are for 40/100 Gbps transmission over fibre. There
is a shielded copper cable option for both 40 and 100 GbE for up
to 7 m, but the supported medium is twinax cable. There is no
option for balanced twisted pair cable.

The IEEE 802.3 NGBASE-T Call-for-Interest (CFI) led to the
formation of a Study Group to investigate and possibly develop
this technology. In March, 2013, IEEE approved the formation
of the task group IEEE 802.3bq to develop the 40GBASE-T
Ethernet Standard for supporting 40 GbE over cost-effective
twisted pair cabling.

Some of the main objectives of the 802.3bq group are the
following:

e Support full duplex operation only

e Preserve the 802.3 Ethernet frame format utilising the 802.3
MAC

e Preserve the minimum and maximum frame size of the
current 802.3 standard

e Support a Bit Error Rate (BER) better than or equal to 10-12

e Support auto-negotiation

e Support energy-efficient Ethernet

e Support local area networks using point-to-point links over
structured cabling topologies, including directly connected
link segments

¢ Do not preclude meeting FCC and CISPR EMC requirements

e Support a data rate of 40 Gbps

¢ Define a link segment based upon copper media specified
by ISO/IEC JTC1/SC25/WG3 and TIA TR-42.7 meeting the
following characteristics: - 4-pair, balanced twisted pair
copper cabling
- Up to two connectors
- Up to at least 30 m

e Work in TIA 42.7 was initiated in 2013 to support this new PMD
for 40GBASE-T.

Summary of Physical Layer Options for Supporting 40 and 100 GbE

PMD/Interface |EEE standard Supported media
4OGBASE-SR4 802.3ab OM3 multimode fibre (d 850 nm (4-channel) up to 100 m
OM4 multimode fibre (d 850 nm (4-channel) up to 150 m
4OGBASE-LR4 802.3ab Singlemode fibre (d1310 nm (CWDM] up to 10 km
4O0GBASE-CR4 802.3ab Twinax cable (4-channel) up to at least 7m
4OGBASE-KR4 802.3ab Backplane (4-channel) up to 1 m
100GBASE-SR10 802.3ab OM3 multimode fibre (d 850 nm (10-channel) up to 100 m
OM4 multimode fibre (d 850 nm (10-channel) up to 150 m
100GBASE-LR4 802.3ab Singlemode fibre (d 1310 nm (CWDM)] up to 10 km
100GBASE-ER4 802.3ab Singlemode fibre (d 1310 nm (CWDM) up to 40 km
100GBASE-CR10 802.3ab Twinax cable (10-channel) up to at least 7 m

IEEE announced a Call-for-Interest (CFI) for a new application, NGBASE-T in July 2012. NGBASE-T stands for Next Generation BASE-T beyond 10 Gbps. “BASE-T"

signifies that the medium will be balanced twisted pair cabling
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TIA Category 8 specification

L] legrand’

Currently, ISO has the following
category and class specifications:

The TIA 42.7 Working Group completed the Category 8
performance specification standard in June, 2016. The Category
8 channel is a 2-connector model using foiled twisted pair (FTP)
cable with a maximum permanent link length of 24 m, as shown
in Figure 1 below. Category 8 transmission performance is
specified from 1 MHz to 2000 MHz.

Category 8 Channel

CATEGORY 8 CATEGORY 8
CATEGORY 8 RJ-45 QUTLET RJ-45 OUTLET CATEGORY 8

RJ-45 CORD CATEGORY 8 CABLE
-—-

PERMANENT LINK - 24m MAX

The horizontal backbone cable will consist of four balanced
twisted pairs with conductors ranging from 22 AWG to 24
AWG. The cord cable consists of four balanced twisted pairs
with conductors ranging from 22 AWG to 26 AWG. Category
8 is a shielded solution with no specifications for bundled or
hybrid cables. Category 8 uses the RJ45, an eight-position
modular jack common to BASE-T applications, supported over
structured cabling systems, defined within TIA. It will also
support auto-negotiation for backwards compatibility since it
still uses the 4-pair balanced twisted pair cable used by other
cable categories.

The length of the channel can vary from 28 m to 32 m, depending
on the length of cords (patch/equipment cords) allowed. This is
because the patch cord length allowed depends on a derating
factor. The derating factor is based on the wire gauge size (AWG])
of the conductor used in the cordage. See Table 2 for the length
of cordage allowed based on the de-rating factor.

Patch Cord Derating Factor Based on a 24-Metre Permanent Link

Equipment cord derating factor Cord length allowed (M)

0% (22/23 AWG) 8
20% (24 AWG) 6
50% (26 AWG) 4
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