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The context: EU Energy policy goals

—

« Competitiveness/market integration

C Long-distance electricity flows req u i re
» Sustainability / GHG more

C Renewable sources & distributed generation

C Heating and Mobility using electricity G ri d

e Security of supply

=
C Resources sharing (variable energy sources) ca paCIty !
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Driver 1. Integration of EU states day-ahead markets
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====) | Fast evolution towards regional markets and networks
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Driver2: 2 0% RES N

POWER PRODUCTION FROM ONSHORE AND OFFSHORE WIND IN THE EU (2000-2030)
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Ofishoe - 0 0 1 2 2 3 3 4 5 7 11 16 24 32 42 54 67 82 101 122 148 177 209 244 282 323 1366 413 461 511 563
BOnshore - 22 32 44 55 67 80 96 115 132 150 168 180 - 211 233 257 281 308 336 367 399 433 462 480 514 535 551 562 571 579 586 592
Total 23 32 44 57 70 83 100 119 137 157 179 205 234 265 200 335 375 419 467 522 582 639 698 758 816 873 928 084 1,0401,0971,15%
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Driver 3:

« Example: Denmark

Centralised Generation
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Driver 4: Variable source/sink Y Smarter Operation !

An example from Germany in August 2009
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A Main challenge for all network operators

Evolving from reliable networks designed for optimization of
generation resources and power demand requirements...

Electricity Directive 96/92/EC (1999)

3'd |_egislative Package for the Internal Market in
electricity (2009)

Directive for Renewable Energy Sources (2009)

t o w a tradssnission & distribution networks implementing
EU energy & climate policies and maximizing welfare.

November 5, 20
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International cooperation = ENTSO-E

* 42 TSOs from 34 countries
 Fully operational since July 2009
* A trans-European network

* 525 million citizens served

* 828 GW generation

* 305,000 Km of transmission lines
* 3,400 TWh/year demand

* 400 TWh/year exchanges

entso@



39 EU Directives defines ENTSO-E activities

« Drafting of (binding) Network Codes

« “ f mraviding and managing effective access to the transmission

networks acrossbh o r d emds ” |

« “ n mtended to replace the necessary national network codes
for non-cross-borderi s sues’”

* Non-binding 10-year network development plan
 European generation adequacy outlook

* Plan on coordination of network operation & operation tools
 Research & Development program

* Annual Work Program and Report

—
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Ten-Year Network Development Plan

Built on TSO available information
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Leading to

>

an appreciation of the
fulfillment of EU2020 targets

 25.5% RES in electricity
generation or

« 800-1400 Mt CO2
emissions (2020)

Generation adequacy
maintained on both
scenarios by 2020

(providing all generators in service)
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Investment needs based on 42 TSOs

2010-2014
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Known & contemplated Projects of EU Significance

2010-2014

2015+ & \
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A Major challenge: Acceptance, Cost, Regulation

i Total projects AC <300 kV
These0 projects represent g A s a0y 2900k
~14% of existing lines 25§00k~ 17
2%
Driven by SoS i
26000 km longterm
‘_ O upgrade
- Driven by 78% B new
4% DC 9600 km
mderm M 0 N
U 100 billion of which 23 to 28
during the first five years I B
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€ mo Vi ng i ONESREREE 2 0 30 ¢

» Massive integration of renewable energy
sources

» In Northern & Southern Europe

* Important East-West and North-South
energy flows in South-East and Central-
South regions

 Baltic States integration

e Connection of new conventional PP

: I
« Supply of some large cities & regions < \
e D G
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But also: a need for a common market model

Explicit Auctions
Physical and/or

Financial
Transmission
Rights

< ,»,Forward“ market

Flow
Based where
more efficient

Flow
Based where
more efficient

A

iIntraday
Allocation
Implicit

Continuous
Trading and/or
Implicit Auction

Balancing, Real Time

A medium term view for progressive implementation by 2015

* Developed in parallel with the regional market integration initiatives

» Act as a benchmark for consistency and cross border harmonisation
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In a nutshell: achieving EU energy policies implies

 Major investments in T&D both hardware and software

 Favorable Legal and Regulatory frameworks

» accelerate/simplify permitting procedures
o attractive for investors in a fast evolving financial environment
» major effort induced by RES

e Involve all relevant stakeholders to alleviate uncertainties

e generation location
« climate change policies at EU and Member State levels
e policy implications
« Much higher interrelationship between customers, DSOs and TSOs,
A Smarter Operation of Networks
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