Infraestructuras
Convergentes para
sensores IOT en
Edificios Inteligentes

José Granja
Business Manager
Central Europe South




_____________________________ 4§ g

loT — Driver de Negocio para los proximos 15 afios

S 50
BICLIGN: " TRILLION

Embedded arid !
Intelligent Systems ¢

4 S4 2b+
BILLION TRIL@BN MILLEION

Connected People Revenue Opportunity Apps

moBa a=

Source: Mario Morales, IDC

), GBs of Data

« Dispositivos de negocio conectados

— lluminacién LED, HVAC,
seguridad fisica, etc.

— 1.5 hillones en 2017
— 4.38 billones en 2020

© 2018 Panduit Corp. All Rights Reserved

e 472.6 million devices in 2018
14% CAGR 2016-21

1.2 billion devices in 2018 @-rmvureresssnsnss

21.9% CAGR 2016-21
2 /] \
\ E / \
| IEII \ =
[ ) \
\ n H J \ Smart |

\
\, Smart Buildin; s/ \ /
8/  Agriculture  /

N 4 b S

v = B
£ -T- / —~ \
"/ e /’\ — \
17.7%CAGR2016-21 \ SmartCities / e Cles 1cE Conneﬂedcar /" 136%CAGR 2016-21
N / =
N —< Nf verticalc
& » \ /‘ \ \ (@ | 3
7\
[ /Ji\ ‘
Smart Energy —— Commercial /
N Hmwemuuy \\\ \ Transport
D~ //—_\\ ¥
, / \
{ O
40.8 million devicesin 2018 ® ‘ Medu:al oT /o # 125.4 million devices in 2018

23.3% CAGR 2016-21 15.3% CAGR 2016-21

-\ ! /
\ Industrial loT J/ m
N
SR Intelligent
Rela\l

EDGE V
----- .-----
Telecom Telecom |
| gateways \ X [ lgateway5|
11 1 M
m | o L.
[ =] Li T
LOCAL DATA ANALYSIS AND ACTION
loT GATEWAYS

— Ultra-low/low latency
Wired and wireless
(cellular, Wi-Fi, Bluetooth
RF, etc.)

ke

SMART CITIES ~ SMART BUSINESS ~ SMART INDUSTRY
THINGS

Source: 451 Research, Datacenters and Critical Infrastructure, 2017



————————————————————————————— 11

Infraestructura Convergente

= Desarrollo y fabricacion de alralne @ignify
SOIUCIOneS Innovadoras para CISCO Strategic Alliance Partner
resolver los retos en las
infraestructuras. PaNpuiT

= Oportunidades: transformacion OT
a IT, Cloud, Edificios Inteligentes,
Plantas de fabricacion ( THIRD PARTY APPS &

SERVICES
= |nnovacién: Nuevos productos, B ewsaeatizs st
Partnership & Alianzas

FLUKE
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% Accessories / Monitoring

Standard, Secure Enterprise IP Network (Structured & Wireless)

Data

Normalisation Converged

Physical
Infrastructure

Supervisory
Controller

Parking
Reference
. Architecture:

Fire Life
Safety

Digital
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Landscaping
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Lighting

DISPARATE BUILDING SYSTEMS
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Infraestrucura de Red, nuestro rol

=|1)/  Infraestructura Coste caida por hora (USD)
_/ /_U 20+ afios

$786,000 $804,000
Utilities Transport  Chemical Consumer Food&Bev Pharma Information Manufacturing Energy

Products Technology
Source: Network Computing, the Meta Group and

\ Contingency Planning Research.
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20+ afos

*Sage Research
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El 80% de los problemas de red son causados por sdlo el 7% del R faCi I itador
presupuesto de inversion (fIISiCO) de nuevas

aplicaciones IoT
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Cambio en la funcionalidad de Edificios
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conectar, gestionar, monitorizar

Edificios Conectados
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Drivers de Infraestructura Cat.6A UTP

2014 2015 2016

Software Interact Office

DAL,
0-10v
(Hybrid)

High End APs
(Dual band 3x3 11n 3x3 11ac ax41lac [
2.4 &5GHz) SODM.b/s 1.75Gb/s 3.9Gb/s

Mid-Range APs

(Dual band 2x2 11n 2x2 11ac 3x3 11ac
EYTLTCTE  600Mb/s 196b/s 2.4Gb/s

Complimentary

)
Luminaire with
sensor

Switch Powerover ~ Gateway

Ethernet Ethernet @ Low End APs 22 11n
.@ -~ e L SAT oove/: EETTTETTTCYTTIR— 15 6 m L36tis
Personal control ° l B !
2pp on smart device Location Ethernet BW
Required 700 Mb/s 1.3Gb/s 1.4Gb/s 2.9Gb/s 5.3 Gb/s

B (~75% of max)
Ethernet speed

for High End

Analiticay
Optimizacion

5Gb/s

10 Gb/s

Switch Control app Infraestructura funcional

Distributcion Personal [ Rates than may be studied

Source: IEEE 802.3 Call For Interest - 2014SanA

lluminacion Philips Interact
Ready

-b‘ IFEz * PoE lighting: disipacion de calor en el bundle de cables

@& » Seguridad: requerimiento PoE
LuxSpace ‘ P@ ER
« Wifi: Ancho de Banda / PoE ‘ E,ggr:é,r;,,

© 2018 Panduit Corp. All Rights Reserved 10
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Vari-MaTriX, Cat.6A UTP

 Cable Cat 6AUTP:

— Diametro reducido (6.7 mm),
hasta un 78% mas pequefio

- Incrementa la ocupacion de las
canalizaciones hasta un 40%

Competition

€D Resultado no guardado

UBL PAR
v
VALOR (22)

« Cable Cat.6A UTP mas Avanzado:
- 23 AWG, Canal de 100m
- Gran margen frente al Estandar
- Mitigacion de la diafonia exdgena §*

Vari-MaTriX

— Mejor inmunidad EMI en cable Y
UTP ;
- Rendimiento excepcional PoE S

—@— MODEL, Cat Se, 1000 mA —@— MODEL, Cat 6A, 1000 mA

[ —@— MaTriX., Cat 64, 1000 mA

Competition Vari-MaTrix ~ Maximum Bundle Size Recommendations — TSB 184 A-15°C @100W

© 2018 Panduit Corp. All Rights Reserved 96 Cables 96 Cables 11



: Phnouim
28 AWG, Conector Cat.6A de montaje en campo

Panpuir TX6A™ Category 6A UTP Field Term
e RJ45 Plug (part symbol FPEXSBMTG)

Electrical
Arc
4 FP6X88MTG
1
T Standard Maximum I\é:lenrh?zre(;f Powerat | Power at Maximum Standard
ype andarcs Current Pa?rs Source Device Data Rate Ratified

PoE IEEE 802.3af (802.3at Type 1) 350 mA 2 154 W 13W 1000BASE-T 2003
. . PoE+ IEEE 802.3at Type 2 600 mA 2 30 W 255 W 1000BASE-T 2009
Asignacion de puertos 1:1
POE++ Proposed IEEE 802.3bt Type 3 600 mA 60 W 51W
Expected
! 10GBASE-T 102019
(4PPoE) Proposed IEEE 802.3bt Type 4 960 mA 99 W 71W Q
SOpOfte de POE++ haSta 1OOW No IEEE Cisco UPOE 600 mA 60 W 51W Exists today —
tandard 4 Varies no official
© 2018 Panduit Corp. Al Rights Reserved standard  ppaseT (www.hdbaset.org) 1000 mA 100 W 100w ratification 12
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— mnuIT Find a Partner or Distributor ) Choose Language @ Contact Us o My Account

infrastructure for a connected world
mn“l'l'“ ‘ Q All Productsw  Solutionsw  Supportv

Smarter Buildings Need a Better

Infrastructure

The right foundation supports the tech that makes buildings hum

PoE Lighting
Architectures and Design
Considerations Automated Systems, Sensors and PoE Create Today's Digital Buildings

The modem building is a picture of efficiency, highly optimized to drive employee productivity, student success, and better patient outcomes. The building's systems communicate

Panduit PoE Lighting Design, technically validated by

Cisco Systems and Signify with each other and monitor and react to a wide variety of activities:

- Lights and ventilation automatically adjust based on not only if a room is occupied, but based on how many people are in a room
- Office lighting, as well as voice and data connections are activated and set to personal preferences when a badge is scanned at an access control reader
- Digital signage shows available meeting rooms or offices based on sensor readings, rather than scheduling tools

- -
Po E LI g h t I n g These same systems and sensors collect actionable data, fuel energy savings, and create a workplace that helps to attract and retain the best and brightest workers.
The IP network is home to the building systems, and structured cabling is the foundation of that IP network. The same structured cabling solution that delivers your voice and data
service also delivers the data and power to your digital building

B e n eﬁ t S a n d D es I gn "f 1 Contact us today to dig deeper into the benefits a digital building solution can have in your facilities
COhSIdEI’&tIOI’I? - ; Explore Our Resources

[ 4 | | [ —— |

Creating more meaningful connections f
in the digital building 2

* https://www.panduit.com/en/landing-pages/Digital-Building.html

13
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Diagramas de bloques,

Infraestructura Ethernet Industrial Convergente

Soluciones

Enterprise Zone

Enterprise Levels 4 and 5

External DMZ/
Firewall

Industrial

Data Demilitarized Zone (IDMZ2)

Center
Industrial

ilndustrlal Zone

‘Levels 0-3 Aol oStk
: (Plant-wide Network)

N Wireless

‘Level 3 - LAN 3

=ar . Controller IS

;S|te Operatlons (WLC) ‘1 s%bf«?r?gggk

(Control Room)
'. L e e B g g

Comea H /an‘ :lu‘
E Rockwell Automation
D e = B, L- ;::
P | lje &
- I . v J ’ﬂ Seter o
(B IHY B I i
# Controller ik
: Etheri‘et/IP s Etheri‘et/IP ::
: Cell/Area Zone - Levels 0-2  #=  Cell/Area Zone - Levels 0-2 =

= Redundant Star Topology - Flex Links Resiliency ::Rlng Topology - Resilient Ethernet Protocol (REP):.
" Unified Wireless LAN pi Unified Wireless LAN e
u (Lines, Machines, Skids, Equipment) wh (Lines, Machines, Skids, Equipment) pu

© 2018 Panduit Corp. All Rights Reserved

S-S

CelllArea

?i;g_ga'

] Contmllef

Etheri'et/IP

Cell/Area Zone - Levels 0-2
Linear/Bus/Star Topology
Autonomous Wireless LAN
(Lines, Machines, Skids, Equipment)

Y4
O,R*th-l-l H.E.Ey
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Armario de
Distribucion
Industrial

Sistema
de Red de
Zona
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Sistema de Monitorizacion Wireless SynapSense®

Gestor de activos conectados para inteligencia loT

)\ 2.4Ghz

900Mhz

.
; .
Monitorizacion Sensing and Routing Devices

Medioambiental k T Gateway Devices

Monitorizacion

Industrial ‘_—9 ‘_a!)

© 2018 Panduit Corp. All Rights Reserved 15
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Sistema de Monitorizacion Wireless SynapSense®

On-Premise or Cloud Conectividad con otros

sistemas
et - Web APIs
o - SNMP, ModbusTCP, BACnet
) - EtherNet/IP, OPC, DSLINK

— ¢ Web Portal

Dashboard IoT

© 2018 Panduit Corp. All Rights Reserved 16
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Entorno Industrial: Maquinas y Equipamiento  piseiio de Red —Arquitecturas de
referencia

Gestor de activos conectados para inteligencia loT '

-

’ ’M doamb I
® o
SYNAPSE_NSE 7 . R TR,
Datos en tiempo real _>8m, E,,%,E Analitica s Optimizacion
Consumo, Tiempo de funcionamiento, |, - Procesos mas eficientes
Temperatura, Vibracion = . |1 i
basoee it

© 2018 Panduit Corp. All Rights Reserved Prediccién de fa”OS 17
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Aplicaciones: Monitorizacion medioambiental y vibracion

Vibraciones Panel de Control

Almacen Inteligente

« Monitorizacion vibraciones

* Reduccién del tiempo de caida no
planificado

« Mantenimiento preventivo

zilil’l’b’—&j el | [

N
»

- |

[
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Flujo de Aire & Gestion de la Climatizacion en DC,
cumplimiento de los SLA’s

PaNDuUIT

CRAC
WSN Gatewa Temperature de retorno
400 Nodos por gateway & - ¥ suministro del aire,
h dad relat
2,000 Nodos por red umedad refativa

Rack N S 7 = 6 2N Falso-suelo
Temperatura (e gt e ‘ e Presién
Humedad |[EESEEE= - 7 Diferencial
\ < :

relativa

SYNAPRPS=ENS= i‘ﬂ»“

e s —— | p— [ro—
Prmermagny™ Logent ) it [ 368 2508 5 74 0 A v

p——

Gateway Armario: Temperatura & Presion en falso Unidad climatizacion:
Inteligente Wireless HR ThermaNode EZ™ suelo ™ Temperatura
PNode2 & HRThermaNode2™

&

™

=

* Imagenes en tiempo real -

Livelmaging™

* Monitorizacion Medioambiental

* & Optimizacién
* Alarmas & Alertas
» Control Activo
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Muchas gracias

PaNDuIT
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