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Voici la representation géographique du monde




...le méme monde, mais en proportion de la population



...et en fonction de la richesse des populations



...et en fonction des eémissions de gaz a effet de serre
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Le defi énergétique
Prix du pétrole, changement climatique, approvisionnement
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Un haut niveau de préoccupation du public
_a majorité des citoyens dans la majorité des pays considerent
e réchauffement climatigue comme un probleme tres sérieux

Percentage of population saying global warming is a “very serious problem”
Source: Pew Global Attitudes Survey, May/June 2009
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Les defis énergétiques
Couper le lien entre la croissance et les besoins
énergétiques et les émissions de gaz a effet de serre

Pour y parvenir le monde a besoin de :

Réduire la corrélation entre Réduire la corrélation entre

la croissance économique | es besoins énergetiques et

et les besoins énergétiquesl] les emissions de gaz a effet
de serre

Efficacité Sources renouvelables

énergetique d’énergie




L’exemple de l'efficacité énergetique
Les sources principales de réduction des émissions

World energy-related CO , savings by policy measure under 450
Policy Scenario relative to Reference Scenario
Source: IEA, World Energy Outlook 2009
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Seulement 20 % de I'énergie primaire génere de la
valeur économique

Le reste est perdu lors de la conversion, du transport
et de l'utilisation opérationnelle non efficace
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Réduction des pertes le long de la chaine énergétique

Les technologies existent
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Le Monde de demain
Un Scénario probable pour 2050
Démographie
9 milliards d’habitants sur la planéte par rapport a 6.5 milliards aujourd’hui

Urbanisation
Depuis 2008 plus de la moitié des habitants de la planete sont des citadins
5 milliards d’habitants dans les villes par rapport a 3.3 milliards aujourd’hui

Les 5 premieres puissances economiques
Chine, USA, Inde, Brésil, Mexique

Environnement
50 % de plus d’émissions de gaz a effet de serre par rapport a aujourd’huli
Besoin des ressources de 2 planetes si nous ne changeons rien

Bien-étre

Il ne dépend pas de la croissance du PIB mais de la sante, de la famille, des
amis, de la satisfaction au travall, de I'environnement social

Source : World Business Council for Sustainable Development



Le Monde de demain
Un Monde idéal pour 2050

Un seul monde dirigé en harmonie

Les besoins fondamentaux respectés pour chacun (nourriture, toit, éducation,
santé)

Vraie valeur, vrais colts, vrais profits

Alimentation et énergie assurés grace aux Cleantech
Reforestation, maitrise des émissions de CO2

Quartiers a bilan énergétique positif

Mobilité durable a faible émission de gaz a effet de serre

Limitation et réutilisation des déchets



Le Monde de demain
Des pistes

Comportements

Prise de conscience (Al Gore, Grenelle de I'environnement, votations GE du
7 mars 2010,...)

Responsabilisation, incitation

Vrai valeur et colts étant définis sur la base des limites de notre planete et
de ce gu'il nous faut pour bien vivre

Mahatma Gandhi « Le monde a de quoi satisfaire les besoins de chacun
mais pas les envies »

Démarche Vertueuse

Faire Bien pour le Bien Etre de 'Humanité



Le Monde de demain
Des pistes

Cleantech
Définitions
Technologies et services industriels qui utilisent les ressources

naturelles, I'énergie, I'eau, les matieres premieres dans une perspective
d’amélioration importante de I'efficacité

Réduction de la toxicité induite, du volume des déchets

Applications

Energies renouvelables, distribution et stockage d’énergie, économies
d’énergie (SIG, SEL, Dupont)

Les cycles (production, distribution, traitement) de I'eau et de l'air (SIG)
Le traitement et valorisation des déchets (Serbeco)

Amelioration de l'efficacité des industries traditionnelles (ABB, Siemens)
Les transports (tpg, TEL, ABB, Sécheron SA, LEM, Maxwell)

Marché
Plusieurs centaines de milliards de dollars d’ici 2015
Performance économique (ex: TT)



Le Monde de demain
Opportunités pour la Région Lémanique

Cleantech
Développer les entreprises actives dans le secteur

Attirer des entreprises actives dans ce secteur

Faciliter la création d’entreprises
Investisseurs
Entrepreneurs
Savoir et creativité (UNIGE, hepia, EPFL)

Créer un Péle d’Excellence
Etat des lieux
Axes de développement prioritaires
Partenariats
Leadership

Une opportunité supplémentaire de diversification économique



Cleantech
L’exemple du transport



Transport

Azipod® is a podded propulsion unit which rotates through 360
degrees, incorporating an electric motor and a frequency converter.
A recently launched cruise liner fitted with an Azipod® propulsion
system achieved an 8% reduction in fuel consumption, equivalent to
40 tons of fuel a week.

Turbochargers boost diesel engine output by up to 300% and save
fuel.

ABB supplies advanced transformers and converters technologies
for innovative electric regional trains. This new technology enable to
spend less energy by people moved.



ABB Railway Products and Applications

ABB Diesel Electric Locomotive & Electric People Mover Solutions
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Plant automation systems

With advanced process control systems:

Per start-up, 20% fuel saving is possible
Efficiency can be increased by up to 1%

Operational cost savings up to 3%

1% more efficiency for a 750 MW coal-

fired power plant:
CO, reduction by 40,000 tons




Grid systems

] , >
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Higher voltages, incl. HVDC for bulk transmission

Higher currents
New advanced monitoring and control solutions
Power electronics integrate renewables & storage

Use of Flexible AC Transmission Systems



Example: E.ON Offshore wind project, Germany

Customer’s need

200 km long subsea and underground power connection to be
operational within 24 months

Robust grid connection
ABB'’s response

Turnkey 400-Megawatt HVDC Light system
Biggest HVDC order in ABB'’s history

Customer’s benefits
Environmentally friendly power transport

Reduce CO2 emissions by nearly 1.5 million tons per year by replacing
fossil-fuel generation.

Supports wind power development in Germany

The world’s largest offshore windpark




Motors & Drives

EOCCLIFLEE®

A drive can reduce energy consumption by
50% for motors running pumps or fans

The alternative is often to let the motor run at
full speed and simply “throttle” the output

It's like controlling a car’s speed by stepping
on the brake while the other foot remains on
the accelerator

Less than 10% of motors worldwide are
equipped with a variable speed drive



Motors and drives: where to use them?

Conveyors I Roller tables I

Paper machines I Offshore Ski lifts

Debarking drums I Centrifuges I Propulsion I Drilling Windmills



Example: Water pumps in the metals industry

China Steel, Taiwan

Replaced mechanical valves to regulate water pressure in a hot
rolling mill

Added ABB AC drives to existing fixed-speed booster pump
motors

Energy savings of 2,930,000 kWh/year
Reduced CO2 emissions by 1,465,000 kg/yr
Other benefits:

Reduced water costs (savings of ca. 65,000 tons of
water/year)

Reduced maintenance cost

Improved product quality




Example: Fan control in the cement industry

Cruz Azul cement plant, Mexico

Replaced control of two 1000 horsepower fixed-speed fans with AC
drive control from ABB

Energy savings of 5,500,000 kWh/year
Reduced CO2 emissions by 2,750,000 kg/yr
Other benefits:

$900,000 revenue increase
from better productivity

Maintenance reduced by 97%

Payback period: 6 months




ABB solutions for buildings

Energy consumption for lighting in buildings can be
reduced by up to 30%

Example: Annual energy consumption without/with
intelligent control

One-family household: 330 kWh/230 kWh
Apartment: 220 kwh/154 kWh

Energy consumption for heating and ventilation can be
reduced by up to 20%

Example: Annual energy consumption without/with
intelligent control

One-family household: 12,000 kwh/9,600 kWh
Apartment: 5,000 kWh/4,000 kWh

Source: ZVEI, KNX Association




Key technologies
Process automation

Monitoring and managing industrial and utility plants

Thousands of instruments measure temperature, pressure, flow etc. around plant and feed data into
control system for central management of plant

Systems run closer to peak efficiency to reduce waste

Higher output and quality per unit of energy used



Key technologies
HVDC and FACTS

HVDC (high-voltage direct current)

About 7-8% of electrical power is lost to
heat during transmission and distribution

Raising transmission voltage by a factor
of 2 can theoretically reduce electrical
losses by a factor of 4

FACTS (flexible alternating current transmission
systems)

Increase capacity of transmission lines,
reducing need to build new infrastructure

Improve voltage quality



Key technologies
Network management

Challenge for utilities is to produce only as much power as is
needed and to keep voltage as high as possible

Distributing excess power or allowing voltage to drop result
in energy losses

Network management enables utilities to monitor and control
their networks from a single control room, in real time

Utilities can model network behavior to devise
safest and most efficient way of operating
network

Losses minimized by controlling voltage level in
transmission grid



Key technologies
Robotics

ABB robots enable energy efficient applications (eg,
washers, painting)

Robots increase productivity, reducing resources
needed — including energy — per manufactured unit

Robots increasingly used in making of photovoltaic
panels, helping solar industry become more
competitive

Robots becoming more energy efficient themselves:
reduced weight, recycling of braking power



Selected renewable energy projects
Wind, solar, wave

Thornton Bank wind farm, Belgium’s largest (300 MW), avoids 450,000 tons/year of CO,

ABB supplies C-Power NV with electrical system analysis, underwater power cables and
electrical equipment

Europe’s largest solar energy plant (100 MW) in Spain avoids 345,000 tons/year of CO,

ABB supplies Andasol power plant with control system for plant, power transformers and
substation equipment

World’s first commercial wave farm (2.25 MW) in Portugal, avoids 6,000 tons/year of CO,

ABB supplies Enersis with customized generators for new wave energy technology



