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Smart Infrastructures

e Smart infrastructures are essential for a sustainable development
e Growing energy consumption vs. need to reduce CO, emissions
e Increasing shortage of resources
e Increasing traffic
e Growing urbanization
e Increasing use of Renewable Energy
e \Web services, eSales
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Some of the major drivers for smart
Infrastructures

e Smart Cities and Metropolitan Solutions
e eMobility
e The German "Energiewende"

e Digitization - Internet and web services

e \Voice / data / image integrated services, smart mobile devices
e Entertainment
eMedia streaming, IPTV, Video on Demand

e eCommerce, eGovernment, industrial applications
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The digitization megatrends

This is the best of times for some companies

and the worst of times for other companies DIGITIZATION :
is the conversion of all available

information into digital form,

so that it can be stored, transmitted,
shared, processed and valued
inreal time.

Big data Cloud

2/3 of all new
business application decisions
will be cloud based by 2015

We now create i1fili@
days as much data
as we created in
the whole year

2002 4 DRIVERS OF
DIGITIZATION

Mobility Social Media
46 million apps downloaded 1 minute in social media means:
daily on the Apple store » 2,000,000 videos viewed on Youtube

» 700,000 messages delivered on Facebook
* 175,000 tweets fired off
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Intelligent infrastructures are already
arising all around

e Smart grid and energy management
e Traffic control
e Cloud services

e eLearning and eGovernment
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Whatever we do: Electrical energy is the
key

e Intelligent infrastructures need electricity
e Data communication infrastucture
e Data centers for data storage and processing

e Efficient and scalable data center infrastructures
need to meet the increasing demands

e Smart Grid is a key element for reliable energy supply
e |t drives the data center development (big data, cloud computing, ...)
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The Smart Grid, one of the key elements
of smart infrastructures

The Smart Grid
combines
electricity and IT infrastructure
to integrate and interconnect all users
- generators, operators, marketers, consumers etc. -
In order to continue
to efficiently balance demand and supply
over an increasingly complex network.



Intelligent infrastructures: The Smart
Grid

From top-down grid to an interactive Smart Grid

Intelligenter

Verbrauch
Smarter Demand

Intelligente

Versorgung
Smarter Supply

Verbrauchs-

steuerung
Demand Management

= Smart Grid
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Intelligent infrastructures: The Smart
Grid

From top-down grid to an interactive Smart Grid

Centralized
generation

Bi-directional flow

of energy & data

Active

ﬂ 3 end-users

Industries
Buildings i—:g
Datacenters %

.............................................................................................................................................................................................................

Renewable Transmission Distribution Commercial and industrial Decentralized

energy plants Distributed and intermittent generation distributed

>1 MW generation
<1 MW
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Example: EUREF Campus Micro Smart

Grid in Berlin — a living lab

nn§ .
MLCRO SMART GRID

(C) InnoZ GmbH (Lorenz Créssmann), 2012
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Energy management, one of the key
elements of Smart Grid

e The best energy is the one we don't use

e \With savings of up to 30 % energy management is decreasing the
pressure of eg. extending HV-networks

e Network automation / intelligent substations

e Remote control of renewable energy generation
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Energy management, one of the key
elements of Smart Grid (cont‘d)

e Cross site energy management
e Big end customers, e.g steel industry
e Schneider Electric: Schneider Energy action

e Charging infrastructure for electrical vehicles
e Connection to the Smart Grid
e Billing, accounting
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Smart eMobillity infrastructures

Hausgarage
Residential garage
(¥) Ladezeit: 6 bis 8 Stunden

Recharging in 6 1o 8 hours
Durch Fachpersonal installierte

* Ladestation mit garantierter Sicherhet Parkplatze in Wohngebieten
for Mensch und Ausriistung. Residential car parks

(%) Wiederaufladen in 6 bis 8 Stunden
Recharging in 6 to 8 hours

< Losungen zur Verwaltung aller
Energiekosten

Solutions to manage all energy expenses.

Installed by a professional with guaranteed
safety for people and equipment.

Schnell-Ladestation

Quick charging terminal
) Ladezeit: 15 bis 30 Minuten
Recharging in 15 to 30 minutes

<+ Eine zuverlassige, schnelle Lésung
far Hochleistungsladung.

A relisble, fast solution for smergencies.

Parkpldtze von Einkaufszentren

Shopping centre car parks

() Ladezeit: 2 Stunden (Ladestatus min. 25 %)
Recharging to 25% minimum in 2 hours

<+ Robuste, verriegelbare und gegen Vandalismus.
Geschitzte Losung. Service for Aufsicht und
Ladestatus. Mit oder ohne Zahlungssystam.
Robust. locking, vandal-proof solution. Supervision and
charging level services. With or without payment terminal.

Parkplitze fiir Fahrzeugflotten
Vehicle fleet car parks
(% Ladezeit: 3 bis 8 Stunden
Recharging in 3 to 8 hours.
4 Losung for das Fuhrparkmanagement und die

Uberwachung zur Einsparung von Energie. p - R > ]
Vehicle fleet management and supenasion | -
‘solution to save energy. o
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Firmenparkplitze
Private company car parks
%) Ladezeit: 3 bis 8 Stunden

Recharging in 3 1o 8 hours
== Kostenloser bzw. kostenpflichtiger
Servica fir Angestelite und Besucher mit
Aufsicht und Videotberwachung.
Free or paying sarvice for employees and visitors
with supervision and reesdiance.

Geblihrenpflichtige Tiefgaragenplatze
Covered paying car parks
(%) Ladezeit: 2 Stunden (Ladestatus min. 25 %)
Recharging to 25% minimum in 2 hours
< Zentral oder dezentral gesteuerte Anlagen.
Remote or centrally controled installations.

Parkplatze am Seitenstreifen

Road-side parking

(") Ladezeit: 2 Stunden (Ladestatus min. 25 %)
Recharging to at least 25% in 2 hours

= Wetter- und schiagfeste Systeme

mit Zahlungsmoglichkeit

Weather-peoof, impact-resistant systems with payment option.
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Smart data centers to meet the
requirements

e Efficient data center infrastructue

e Appropriate architectures

eHot aisle containment systems, facility modules, advances cooling solutions
e Scalability to guarantee maximum efficiency
e High sophisticated planning and management software

e Integrated management software for operations
elntegrated solution: integrate with facility management
eSmart Grid ready
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Smart data center

> Security

> Services

» Cooling

> Power Supply

Ecogtruxure‘ —
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e Smart data center
e Best-in-class energy efficiency

e Comprehensive energy
management

e Linked to facility management
and the Smart Grid
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Smart Energy

Smart Grid
Automation &
Flexible Distribution

Smart Metering
Management
& Demand Response

Renewables
Integration
& Micro Grid

Real-Time Smart Grid

Software Suite

Gas Distribution
Management

EV Charging
Infrastructure &
Supervision Services

Traffic Management

Tolling & Congestion
Charging

Integrated Mobility
Public Transit
Traveler Information

3oy

Smart Water

Distribution
Management &
Leak Detection

Power, Control &
Security Systems
Integration

Stormwater
Management &
Urban Flooding

Smart Public
Services

Public Safety

« Video Surveillance

* Emergency
Management

Digital City Services
eGovernment
Education
Healthcare

Tourism

Street Lighting
Management

The target: smart integration in a smart
City

Smart Buildings &
Homes

High-performance

Buildings

« Energy Efficiency &
Security Solutions

* Energy Services

Efficient Homes

* Home Energy
Management

Connection to the
Smart Grid

N

Smart Integration

« Power, Security, Building, IT, & Process Management

Systems integrated Architecture

« Integrated City Management Platform for Mobility

 Security Systems & Management

* Energy & Environment Management Information System

» Weather Intelligence
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