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...a biased view on the
IST Energy Initiative

Paulo Ferrao
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i A major challenge
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.. Why is this a challenge?

A Cost-Effective and Implementable Transition Requires... Hourly Electricity Demand,

* A detailed understanding Renewable energy resources ™"
.. including their daily, seasonal, and inter-annual variability

.. where and when they best fit the current
and future energy system

.. where, when and under what circumstances May

* A detailed understanding for energy service needs

... Including detailed energy demand patterns, both
behavioral and technological

... economic, demographic and other trends affecting demand
... understanding the technology and its interaction with people

renewables complement or conflict one another Jun

e Smart solutions

Mainland Portugal
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Main Challenges

Alternatives

Do “nothing” status quo

Reduce demand

— Improve efficiency
— Demand Side Management
— Pricing mechanisms

New Energy Sources and
Technologies

—wind, solar, biomass, geothermal...
—nuclear, tar sands,...

Smart Cities— the
ENERGY and MOBILITY
SOFTWARE

— Intelligent networks, smart grids

— New vehicle energy paradigms

— Better integration, the individual as
an actor of the energy system




The challenge
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The “secret” is that they need to
cooperate, and interact with the
people! -

e A MULTIDISCIPLINARY
CHALLENGE

(;l“ e An opportunity for
cooperation
between
departments




I City — The Ultimate Living Lab
Infrastructure

Vehicles

Buildings C|ty Eﬂgﬁi’

Residues
] Smart City — Services to the people
........ 5 ...technology addressing problems that WE do not care
recico enough to change our behavior
Mobility
Sustainable Smart Energy
Buildings C|ty Services
Urban

Metabolism




Ifi Smart City — a Complex System:
g Technology & People

Electric
Vehicle
s
Mobility
Energy
Effiiciency Renewabl
Sustainable Smart Energy
Buildings C|ty Services
Micro }
generation ST
Urban
Metabolism
Urban
Services

' Main Challenges — Energy Initiative in the
IR context of the MIT-Portugal Program

 Renewables Integration
 Electric Vehicles

e Buildings Retrofit

« Buildings Efficient Design
 Energy as a Service

e Urban Metabolism
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Renewables Integration

Grid management for large

Hourly dynamics of supply renewable penetration

and demand in energy
systems planning tools

Antonio 5antos
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Electric Vehicles

Economic and Impact of V2G in grid
environmental impact of operation
EV in Electric Systems

Cristina Camus Filipe Soares
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Multi-objective
optimization of retrofit
strategies

Ehsan Asadi
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Buildings Retrofit

Energy Efficient Retrofit in
Lisbon

Nuno Climaco

2 of the 6 typology
monitored buildings

* Typology Approach (Point I}

- Results
(Pairet 1. and V)
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Decentralized Energy

built environmet

Production for sustainable
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Buildings Design

Design of Carbon Neutral
Buildings
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Energy as a Service - DSM
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Demand response in

Locally automated control : :
residential sector

| of residential energy use

Joana Abreu
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Urban Metabolism
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Analysis of Urban Modeling consumer material
i : flows
‘. Resource Consumption
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i Leonardo Rosado
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SMART CAMPUS

i Energy Efficiency in
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Before Project

® Maintenance
Cost
® Energy Cost

After Project

Energy efficiency potential (source: eubac)
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Google PowerMeter Editar Eliminar Partilhar |

IN_Mais: Stromzaehler 0099925820332963
Electricity used October 2010
Day Week Month
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| 4| Previous menth Next month [ b | [ 1]

October 2010
2.2 MW-h used
W Always on:490 kW-h used

alectricity in ki-h 200

Seftings Share Discuss Help
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Electricity used Oct 6-Oct 7
Day Week Month

alectricity in KW 15
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IST Tagus

e 44 electric meters

e 19 gas meters
« 72 enthalpy meters
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