SMARTGRIDS

Strategic features & implications of the

European Technology Platform for future
electricity networks

Masoud Bazargan
AREVA T&D Technology Centre, Stafford

23 September 2008




Evolution of the value chain

Power

EcCentralised generation Flow

EcCentralised operation

Elntegrated planning and operation
Shortcomings:

ELimited Integration of renewable generation

EDecreasing technical reliability

ELimited opening of markets

ELimited opportunities for new entrants




Global iIssues

Growth of Mega cities

EU core objectives
EGreen house gas emissions
reduction by 20% by 2020

E20% increase in energy efficiency o
by 2020 oy

2 20000
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E20% renewable energy by 2020
World electricity demand setto | oo
double R e T R T S
EAdditional 4,800 GW new capacity e
by 2030 xii
ETracked by CO, emissions? :




Drivers towards SmartGrids

Regulation of Primary Energy

Monopolies

Reliability and
Quality

Innovation and

Competitiveness

eneration &
ransmission

Low Prices
& Efficiency

Nature Climate Kyoto and
Preservation Change Post-Kyoto

EU SmartGrids Advisory Council 2006
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I_SmartGrids enable optimisation & access to
low emission primary energy sources |




Challenges for 2020 & beyond?

Ackgt EON

Micro- generation in
50GW of wind power millions of homes?
in the North? ‘

-

Customer Interaction

\ : | and Intelligent

Appliances

/\
- ackgt Techrreep|  PlUS Wind variation / cloud
cover [/ custo

30GW of solar New HVDC Links .
power in the and
South? Interconnections




Challenges for 2020 & beyond?

Micro- generation in A;kgtlm

50GW of wind power
N the North’?

Smart Grids will be needed to

ensure supply security, connect

In
and operate clean and

sustainable energy, and give

Ackgt TechFreep

value for money

. 30GW of solar New HVDC Links §
. pOwer In the and
South? Interconnections

Source: P Nabuurs

Chairman of the ETP SmartGrids



Grids of the future

Bi-directional power flows, unbundled ownership,
active participants and competitive energy market

Central power plant

Houses CHP

Fuel
cells

Offices

Storage W\ Micro- Industrial ‘,
turbines plants JUT T Wind turbines

\. Virtual power plant

Power Flow
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_ Chairman of the ETP SmartGrids



SmartGrids Characteristics

Integration of (potentially) millions of small scale
generators

Bulk power and small scale sustainability coexist

Demand and supply balance solutions

Customers are part of the electrical power supply

system
EBoth producer and consumer of
EReal-time price information (smart meters)
EAutomated and embedded systems (DR/DSM)
EAdequate investment and reward incentives

Efficiently operated (and reliable) network

EDifferentiated Power Quality at connection point
ESelf diagnostic, self healing & self re-dispatch capabilities

Mature markets and regulation
|_Not only about technologu




aW The SmartGrids Vision and Strategic Research
Agenda

RA 171 Smart Distribution Infrastructure (Small Customers and
Network Design)

. -
ECustomer participation ﬁf

ENew concepts for the integration of distributed generation

RA 21 Smart Operation, Energy Flows and Customer
Adaptation (Small Customers and Networks)

EActive network participants

EStorage and energy management
ECustomer driven networks

RA 317 SmartGrid Assets and Asset Management
(Transmission and Distribution)

ENew architectures

ELong distance supply




The SmartGrids Vision and Strategic Research

Agenda
RA 47 European Interoperability of SmartGrids (Transmission and
Distribution)
EAnciIIary services and low level dispatching ——
EForecasting techniques —

E Restoration and defense plans
E Advanced HV systems
E Pre-standardisation research

RA 57 Smart Grids Cross-Cutting Issues and Catalysts €2

ECustomer interface

E Information and communication technologies
EMuItipIe energy carrier systems

EStorage and its impact on the grid
EReguIatory aspects

EUnderpinning technologies for innovation




SmartGrids Enabling Technologies

Generation
Optimization

Active
Distribution
Networks
Improved power flows:
FACTS, WAMS, WAPS

<> ICT &
Power - embedded
electronics <> systems

technology

Smart metering
infrastrucure

Communication for DSM / DR,
on-line services, energy

Stationary energy storage management, real-time monitoring




SmartGrids: Opportunities

New transactions: services, power quality, energy
storage

Extended range of participants: producers,
consumers, service providers, owners, operators,
maintenance contractors, etc.

Expanded infrastructure: increased capacities, more
control of power flows (FACTS, HVDC, etc.),
Improved fault recovery, etc.

|_ Understanding the novelty of
SmartGrids is key to grasping the
Investment opportunities it offers ]




Participants in the key task

26Dblic & Wider

Source: P Nabuurs
Chairman of the ETP SmartGrids




Much more t han

SmartGrids extend

beyond networks and will
embrace transport, the built

environment, the behaviours
and engagement of
customers, and will need
acceptance by all in society.

Source: P Nabuurs

Chairman of the ETP SmartGrids



