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Wind in France : Some Facts and Figures

Situation in France on 1st January 2008
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300 sites, 98% of them being connected to the distribution network (20 kV)

Feed-in tariff (compulsory purchase by EDF ; integrated to EDF balancing perimeter) t‘:

Cost partly recovered via consumers tax (CSPE)
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Wind in France : Some Facts and Figures

Development of Wind Power in France
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Peak Load in France in 2007 : 89000 MW Source : RTE
Public energy policy target : 5to 10 GW in 2010, 17 GW in 2015 3‘:
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Comparison of Development Dynamics

Comparaison de I'évolution des parcs francais

MW et leaders européens : Allemagne et Espagne
N Courbe Allemagne décalée de 8 ans, courbe Espagne décalée de 5 ans
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French Wind Resources

Excellent quality

A Second in Europe in terms of amount of resource (after the UK)
A Three de-correlated wind regimes (N, W, S-E)
=> Significant smoothening effect in France
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What RTE Says

Seasonal load factor (2005-2007)
FACTEUR DE CHARGE MENSUEL EN 2005ET EN 2006
A Year : 24 %

A Winter : 30 % - Summer : 20 % Légende
— 2005
Wind power variability 40 % {=== —5005 Br-—==---==-cc==-_] .
Du:u a4
A Impacts of the same order of o
magnitude as temperature or 30 % 1
generator unavailabilities 95 gy
A De-correlated from electric heating 20 % 1
and generator unavailabilities 15 o 4

Transmission network acceptability 10 % A

A 7 GW without reinforcement (2009 ?) S:’f '
and reinforcements take years o 5
(decades ?) R = N

Sources : 2007 Forecasting statement, 2006 Investment planning study
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Capacity Credit

Capacity credit (source : RTE)

30 % if <5 GW,

20 % for 20 GW
Capacity credit / Load factor
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Minimum GrennNet @ RTE results

— Maximum GrennNet—— Mean GrennNet

In a context of progressive market integration, what is the pertinent
perimeter to assess capacity credits ?
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Wind Power Fluctuations and Balancing Costs

Global output of wind turbines
in a wide geographical area
analysed by means of a Fourier
decomposition technique

Observations :

Ano significant spectrum line
intensity below 3 hours
Atypical cycles of several
hours, 2 day, one day,

several days
Warning ! Such global compensation of
short term fluctuations is not valid in the

voltage domain, where local considerations
are predominant

No significant impact on ancillary services (primary & secondary load frequency control)
Provided that online monitoring and forecasting are available
Provided that adequate fault ride-through requirements prevent common mode tripping

Nevertheless, increase in other reserves will be needed for balancing

Depends fundamentally on the ability to monitor and forecast wind generation =
e
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