
Master of Science Thesis 

KTH School of Industrial Engineering and Management 

Energy Technology EGI-2012-029MSC 

Division of Applied Thermodynamics and Refrigeration 

SE-100 44  STOCKHOLM 
 

 

 

 

 

 

How to develop onshore wind farm 

projects in France under the new 

Grenelle 2 law 

 

Xavier Baudrey 

 

 

 

  



-2- 
 

 

 

 

 Master of Science Thesis EGI-2012-029MSC 

 

How to develop onshore wind farm projects 

in France under the new Grenelle 2 law 

   

  Xavier Baudrey 

 

Approved 

04.05.2012 

Examiner 

Björn Palm 

Supervisor 

Björn Palm 

 Commissioner 

 

Contact person 

 

 

Abstract 

 

With the rising global warming issue and an ever-increasing dependency oil problem, wind power seems 

to be an alternative source of energy which is clean, non-polluting, and cost effective. The European 20-

20-20 goals as well as national targets for the next ten years require a substantial increase in installed 

renewable capacity in France. Maïa Eolis is a leading French wind project developer and independent 

renewable energy producer which helps France to meet its new renewable energy targets. Even if the 

general opinion on wind energy is rather positive, developing a wind power project is a complex process 

in France because there are many regulations and new environmental constraints due to the Grenelle 2 

law. Many administrative and legislative barriers consequently slow down every step of the development 

process. This includes handling and coordinating the permitting and application process, realizing pre-

feasibility studies, and identifying the best suited sites for wind turbines, taking into account obstacles, 

aesthetics, and other environmental issues, in order to capture as much wind as possible. Ensuring local 

support is another key element of the success of a project in order to integrate it in the best possible way 

in its environment.  
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1 Introduction 

1.1 Motivations 

 

The master Sustainable Energy Engineering at KTH gave me an overview of renewable energy and how 

to build a sustainable future. I also attended one course “Wind power” in the Electrical Department where 

I had the chance to visit Siemens and LM wind power industries in Denmark. This specific course 

enhanced my technical skills about wind turbine technology and encouraged me to pursue in this sector, in 

particular with a topic related to the development of onshore wind farms in France.  

 

1.2 Maïa Eolis 

 

My thesis was held in Maïa Eolis in Lille, located in the north of France. 

Maïa Eolis is a leading French wind project developer and independent renewable energy producer, a 

common subsidiary of MAÏA and GDF-SUEZ, which hold respectively 51% and 49% of the capital. 

 

Figure 1: Maïa Eolis Origin (Maïa Eolis, 2012) 

 MAÏA is a company created in 1908, specialized in civil engineering and energy projects. The company is 

mainly divided into 3 departments: 

 

Figure 2: MAÏA Organization Chart (MAÏA, 2012) 
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Maïa Eolis is a limited company with a capital of 230 040 000€ which was created in 2006. This wind 

power firm: 

 Develops wind power projects  

 Finances and negotiates loans with French banks 

 Builds new wind farms 

 Operates and carries out maintenance work of its wind farms 

 Sells its produced electricity to the national distributor EDF (Electricity Of France) 

Their installed capacity is now 200MW, located in the North and North-East of France, and their 

ambitious target is to implant 500MW by 2014. (Maïa Eolis, 2012) 

 

1.3 Background 

 

There are approximately 4 000 wind turbines in France which account for 6 800 MW in terms of installed 

capacity and 11.9 TWh of produced electricity – up from 23% the year before. They generate 2.5% of the 

national electricity consumption and they are able to avoid 3.13 million tons of carbon dioxide, assuming 

using coal. Annual installations of wind power have increased drastically over the last 10 years. (RTE, 

2012) 

 

Figure 3: Wind power production in France from 2001 to 2011 (RTE, 2012) 

 

Germany is the european country with the largest installed capacity, followed by Spain, and France is only 

the third one. In terms of offshore wind power, France is lagging behind its counterparts without any 

offshore wind turbines so far. However France has been looking to expand its renewable portfolio so the 

French government has set the objective to install 6GW of offshore wind power by 2020 through a tender 

process, which will be announced in May 2012 (GWEC, 2012).  The winners of the tender will generate a 

vast amount of jobs in the national territory through the creation of several plants, and will contribute to 

make this sector competitive in France. 
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Figure 4: Wind power installed in Europe by end 2011 (EWEA, 2012) 

 

In addition of the objective of this 6GW of offshore wind power, 19GW of onshore wind farms have to 

be installed by 2020, and 23% of renewable energies in the final energy consumption is targeted according 

to the Grenelle Environment process. Therefore wind power remains a booming sector in France, a 

sector which continues to grow steadily. Nevertheless the legal framework is very restrictive, the 

authorisation process includes many administrative and legislative barriers which consequently slow down 

this activity.  

 

1.4 Objectives 

 

The first issue was to understand the new French regulations regarding wind power. The policy 

framework for wind energy has been fundamentally transformed. After assimilating the regulatory 

framework, the first step of the development is to identify the best suited sites for wind turbines, taking 

into account obstacles and other environmental issues. Afterwards different pre-feasibility studies are 

performed, such as environmental impact assessment or risk study. Coordinating or realizing these studies 

were other tasks that I carried out in order to get building permits. That led me to analyze two different 

wind turbine technologies. Finally I studied if co financing is possible for wind projects to involve citizens 

in order to increase social and local acceptance of wind power.   
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2 The development process 

 

France has the second largest wind resource in Europe. Despite its high potential, developers must now 

face many obstacles: developing a wind power project is a complex process in France because there are 

many regulations and environmental constraints due to Grenelle II law.  

Now wind farms have to be installed in specific areas called Wind Development Zones (ZDE), designated 

in the wind power plans which have been drawn up for each region by the prefects, in order to get fixed 

income for the purchased electricity during the next 15 years (feed-in tariffs). The electricity price coming 

from wind power is very attractive. It is set by “Arrêté du 10 Juillet 2006” (Journal Officiel de la 

République Française, 2006). The first ten years the price is set at 8.2 c€/kWh then it varies between this 

price and 2.8 c€/kWh depending on the amount of energy produced. In comparison electricity price in 

France is 4.2 c€/kWh so the goal of feed-in tariffs is to offer a very good compensation to renewable 

energy producers in order to ensure the profitability of wind farms. 

 

It is paid by the State Electricity provider EDF. However the agreement of a Wind Development Zone is 

mainly based on: 

 Wind speed potential 

 Landscape protection 

 Access to transmission 

 

 

France has more than 100 accorded Wind Development Zones. One farmer who would like to install a 

wind turbine on his land is allowed to do it but his wind turbine must be in a ZDE to benefit from the 

power purchase obligation. These zones are usually the request of local communities but inter-communal 

organizations often link up with developers in order to increase community acceptance and because the 

procedure to establish a ZDE is very expensive. That is another reason why a lonely person never asks it. 

The procedure defines the geographical limits of the farm as well as the minimum and maximum capacity 

that can be installed. Their geographical perimeter is about 5 km and the average production capacity is 55 

MW. 

The prefect has 6 months to make a decision about the creation of the ZDE as well as its characteristics. 

At the same time, the administrative authorities verify the wind energy potential and the nature 

conservation. 
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2.1 Different stages 

 

From design to dismantling, the life cycle of a wind farm can be schematized like this: 

 

 

Figure 5: Wind power process (Maïa Eolis, 2012) 

 

The main strength of Maïa Eolis is that this company realizes all the stages of the process thanks to its 

different departments:  identification of sites, wind data analysis, communication with local authorities and 

residents, financial engineering, construction, exploitation and maintenance. 

Even if Maïa Eolis tries to involve local residents and communities at the early stage of its process it takes 

about 3 years in France to obtain the building permit and the different approvals. France has one of the 

strictest legislations in Europe regarding wind energy. Moreover there are constant changes in legislation 

and regulation that jeopardize wind power development and lead to important delays for obtaining the 

authorization requirements.  

 

After assimilating the French regulatory framework, I conducted a study to identify the best suited sites 

for wind turbines in a specific department Isere, located in the South-East of France next to the Alps. I 

used the software QGIS version 1.7.1, an open source Geographic Information System (GIS). QGIS 

enables to compose maps from all forms of geographical data. It manipulates, analyzes, displays and 

manages all types of referenced information in order to have a global view in its spatial context. The two 

main inputs used in this software are vector and raster data. Vector data is spatial data (points, lines and 

polygons) while raster is aerial imagery such as a bitmap. 

My goal was to draw maps of potential areas where to install future wind turbines. 

 

  



-12- 
 

2.2 Site selection 

 

The first step is to represent the region (Rhône-Alpes), the prospected areas (in red on the following 

map), and the different wind farms (built or in project) to have an overview of the regional wind situation. 

Maïa Eolis owns different libraries where I was able to find these different data sets. 

 

 

Figure 6: Map of the region and the prospected areas (Maïa Eolis, 2012) 

 

Another goal of this map is to be sure that another competitor is not planning a project in the prospected 

villages because it may create conflicts and jeopardize our project. Then two other maps with the different 

technical and environmental constraints are drawn (figure 7 and 8). Some of them are imposed by 

ministerial decrees (like the minimal distance to any dwellings), others are just general recommendations 

made by the Renewable Energy Syndicate (distance to rivers for instance). The software QGIS enables to 

easily measure the different distances to address these problems. 

It made me realize that there are many unsuspected constraints linked to the development of a wind farm: 

 A mandatory minimal distance of 500m to any dwellings (orange circle on the following map), 

150m to any roads (hatched stripe) or transmission lines (purple line), 150m to rivers (blue line), 

15km to radars, and other aviation restrictions 

 Historical monuments 

 Bat and bird migratory patterns 

 Protected species and protected areas (Natural Zones of Interest for Ecology, Fauna and Flora) 

 Environmental impacts 
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Figure 7: Map of technical constraints (Maïa Eolis, 2012) 

 

Figure 8: Map of environmental constraints (Maïa Eolis, 2012) 
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The assessment of the surrounding environment is very important, not only for the developers but also 

for the different organizations which will study our project, in particular the Regional Office for Industry, 

Research and the Environment. 

The different constraints reduce significantly the potential areas (in grey on the following map) and enable 

to identify different opportunities in a landscape. The final result is a map with the most suited sites to the 

installations of wind turbines. 

 

 

Figure 9: Map of potential areas (Maïa Eolis, 2012) 

After identifying the best suited sites for turbines, taking into account technical and environmental 

constraints, we must keep in mind that wind is money so the primary goal is to capture as much wind as 

possible. The wind resource varies by location therefore it is crucial to know the energy that can be 

extracted from the wind in a specific area. 

 

2.3 Wind resource 

 

The power of the wind available to a turbine is        
 

 
    , with A the rotor swept area (  

   

 
), 

ρ the air density (ρ = 1.225 kg/m3), and v the wind speed. However it is impossible for a wind turbine to 

utilize all the power in the wind. The power coefficient Cp indicates the share of the power in the wind 

that can be utilized by the rotor. According to Betz’ law its maximal value is       
  

  
     . 

Nevertheless for real turbines Cp is lower, due to aerodynamic and mechanical losses, and the value also 

varies for different wind speeds. The power that a wind turbine can attain is expressed as    
 

 
      . 

(Wizelius, 2006) 
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The expertise department of Maïa Eolis is responsible for evaluating the wind potential. First a record of 

wind measurement is bought from Meteo France: this record comes from nearby weather stations. These 

stations are located at about 20 km but provide rough estimations which are sufficient to get a first order 

of magnitude. Potential obstacles in front of the prospected areas will obviously not taken into account in 

this first wind potential assessment but it could be subsequently. 

The aim of the expertise department is to explain what turbine type is suitable for which average wind 

speed in order to optimize the efficiency and performance of the system. They are likely to realize wind 

rose and wind energy distribution (Annex 1). The wind rose is used to find prevailing wind directions and 

the wind histogram to find prevailing wind speeds. After extrapolation, the expertise department can get 

the following map. 

 

Figure 10: Map of wind resource and potential areas (Maïa Eolis, 2012)   

If the wind potential is considered good enough (≥ 5m/s), a series of on-site measurements is 

subsequently conducted by the expertise department. In the green areas for example, the wind speed is 

about 4 m/s which is not enough to ensure the profitability of the future wind farm. 

Wind speeds measured at one specific height can be calculated to another hub height, knowing the wind 

shear exponent thanks to ground analyses. A particular attention must be paid because small errors in 

wind measurements lead to large errors in expected power production: the energy in the wind is a function 

of speed cube. In order to take into account the seasonal phenomena the wind data are usually measured 

at 50m height during at least one entire year (the longer, the better to ensure that the wind speed is 

consistent). The results are obviously more accurate; however this is a time-consuming process that is very 

expensive. 

The most suitable solution is chosen: a balance between financial, technical, and planning constraints is 

made in order to find the best layout. This result comes after several discussions between the planning and 

the expertise engineers and requires good cooperation skills.  

4.5 m/s 
6.5 m/s 

3.5 m/s 
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2.4 Visual influence 

 

At the same time that this iterative process that optimizes the layout, the visibility of the different wind 

turbines is evaluated through photomontages. The visual influence is a major issue from side residents that 

is why it is important to know from which location the wind farm will be the most visible. I used a specific 

software, WindPro, to realize photomontages of my project. I defined several viewpoints where I took 

photos then I superimposed them with the type of selected wind turbines. It may seem simple but it 

requires a long and meticulous work to adjust the original photos on the software. This is one of the 

results that I got: 

 

 

Figure 11: Photomontage at 3km (Maïa Eolis, 2012) 

 

The visual appearance of the wind farm seems totally real. In comparison: at 3km, a wind turbine of 120m 

height is like a match of 4cm at the end of our arm. 

 
Photomontages are good visual assessment tools of wind farms and very reliable in dealing with the 
overall perception of the landscape. Even if this virtual reality technique will soon be replaced with video-
montage it is still mandatory in every Environmental Impact Assessment (EIA). In addition to the visual 
impact the noise produced by wind turbines is another constraint that must comply with certain limits 
imposed by the EIA. Standard noise propagation models are performed to calculate the expected noise 
levels that are compared to the background noise which already exists in the area, and that must be lower 
than the acceptable levels imposed in a ministerial decree (26th August 2011). The levels are 60 dB(A) 
maximum during the night, 70 dB(A) during the day, at 60m from the bottom of the wind turbine. 
It is even more convincing to visit a real wind farm to assess the visual and noise impacts: I was very 
astonished to see how modern wind turbines are quiet when they operate. It is possible to have a 
conversation underneath a turbine without raising your voice. 
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 Figure 12: Wind turbines noise and perception (Pedersen and Waye, 2004) 

 

 

Wind turbines noise is very dependent on direction of the wind and ambient sound level. The previous 

graph underlines that the noise from wind turbines is very low compared to the noise of railways, aircraft 

or road traffic. However annoyance from wind turbine noise starts lower and rises faster: the perception 

of noise from wind turbines is not accurate and people seem to be more disturbed because they are not 

used to seeing and hearing wind turbines so they pay more attention. 
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3 Wind farm visit 

I was responsible for organizing a visit of a wind farm in Picardie. First I had the personal chance to visit 

the maintenance center where the supervision work of the wind plants is performed thanks to a monitor 

system developed by Maïa. 

Figure 13: Supervisory Control And Data Acquisition (Maïa Eolis, 2012) 

This screen shows the different wind power plants developed by Maïa Eolis and their operating state. It 

provides the temperature in the generator and the amount of produced energy. It is supervised in real time 

by one engineer who is responsible for the reliability, safety, efficiency and the proper operation of the 

different plants. If one problem occurs it is directly indicated on this screen, such as a red triangle that shows 

an open door at the bottom of one specific wind turbine for example. In this case the engineer must contact 

the maintenance technicians and ask more details in order to make the best decision to solve the problem. 

Then I explained to a class of 20 students the different technologies for wind power generation. Indeed 

the industry is facing a large number of choices which suit to different requirements. Their main features 

will be described below. First the options depend on whether fixed or variable speed generator technology 

is adopted. Simple and very small turbines tend now to operate at fixed speed while larger machines 

operate at variable speed. An important limitation of fixed speed wind generators is that they can 

overspeed and lose stability if the network voltage is depressed. It imposes harsh connection 

requirements, very difficult to meet with simple fixed speed wind turbines. 

Therefore, during the past few years, the technology has switched from fixed speed to variable speed. The 

size of wind turbines has become larger and the main goal was to comply with connection requirements. 

Contrary to fixed speed wind turbines, a variable speed system keeps the generator torque fairly constant 

and the variations in wind are absorbed by changes in the generator speed. The electrical system of this 

kind of turbine is more complicated than that of a fixed speed system but the main advantage is that it has 

become possible to adapt the rotational speed of the wind turbine to the wind speed. That is why Maïa 

Eolis chose to use variable speed wind turbines: 

 Variable speed asynchronous generator 

 Variable speed synchronous generator 
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3.1 Explanation of the variable speed asynchronous 

generator 

 

The main wind turbine used by Maïa Eolis is the REpower MM92, from a German manufacturer, with a 

variable speed asynchronous generator, known as the Doubly Fed Induction Generator (DFIG). The 

technical data and the power curve can be found in Annexes 2 and 3. 

 

 

Figure 14: Doubly Fed Induction Generator (Hemami, 2011) 

 

“Doubly fed” refers to the fact that the machine is connected to the power system at two points: directly 

via the stator side, and also via the rotor side through a voltage source converter (VSC). By controlling the 

rotor voltage (using speed, torque, and voltage controllers), the VSC can control the current that is drawn 

from the grid. So the voltage on the stator is applied from the grid, and the voltage on the rotor is induced 

by the power converter. Moreover the converter compensates for the difference between the mechanical 

and electrical frequency by injecting rotor current with a variable frequency ω:  

                           where    is the rotor speed and    the stator speed. 

The generator is always governed by the power converter and its controllers. 

 

A DFIG consists of a wind turbine, a gearbox, a standard induction generator, two converters (VSC) quite 

small with a DC link between them, and a voltage – torque – and speed control. It is more expensive 

(increased cost of equipment due to power electronics), electrically less efficient, and less robust than fixed 

speed generator. A disadvantage of the DFIG is the inevitable need for sleep rings. However there is less 

mechanical stress, less noise and it is aerodynamically more efficient. The cost of the converter depends 

on speed range and hence is related to the slip power because their size is directly related to the selected 

speed range. The converters will be more expensive when the speed range becomes wider. Therefore a 

compromise must be found between speed range, investment costs and efficiency. (Wizelius, 2006) 
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3.2 Explanation of the variable speed synchronous generator 

 

Another variable speed generator exists: the variable speed synchronous generator. This generator is 

connected to the grid through a full-scale frequency converter which performs the reactive power 

compensation and the smoother grid connection. The generator can be excited electrically, wound rotor 

synchronous generator (WRSG) or by a permanent magnet (PMSG). 

The converter will act as an energy buffer for the power fluctuations, will control the magnetization, and 

will be responsible for maintaining synchronism with the grid frequency. The main difference is that if the 

synchronous generator has a multipole WRSG or PMSG it can be used without any gearbox. In this case 

the generator is a multipole synchronous generator designed for low speeds. Instead the frequency and 

voltage of the electric current will vary with the rotational speed. But they can also be coupled through a 

gearbox, which allows for a generator with a lower number of poles. Generators with gearboxes are 

lighter, but have lower energy yields due to high losses in the gearbox. 

 

Figure 15: Direct Drive Synchronous Generator, no gearbox (Hemami, 2011) 

In a WRSG the stator windings are connected directly to the grid and as a result the rotational speed is fixed 

by the frequency of the grid. The rotor winding generates the exciter field. The speed of the synchronous 

generator is determined by the frequency of the rotating field and by the number of poles of the rotor. 

Synchronous machines can be economically preferable to use, because of their ability to produce reactive 

power, and their higher efficiency. The main advantage is that it does not need a reactive magnetizing 

current. However they are much more expensive and more mechanically complicated than an induction 

generator and consequently require more maintenance. The maximum torque a rotor can handle depends 

on the rotor volume. For a given power output you have the choice between a slow-moving, large and 

expensive generator, or a high speed, cheaper and smaller generator. Now most wind turbines use 

generators with 4 or 6 poles and the reasons are savings on size and cost.  

It is possible to use the variable speed synchronous generator with a multipole WRSG and no gearbox, as 

Enercon does. It has the huge advantage that no gearbox is required but on the other hand the generator must 

be large enough and heavy and a full scale power converter has to handle the full power of the system. With the 

PMSG the efficiency is higher than with an induction machine as the excitation is provided without any energy 

supply. There is no rotor winding so lower copper losses. The price to pay is a high cost because the materials 

used for producing permanent magnet are expensive. Furthermore the manufacturing process is complicated 

too, without saying that magnets are sensitive to temperature and magnets can sometimes lose its magnetic 

qualities due to high temperatures. A cooling system is sometimes required and the total cost becomes still 

higher. Another expense is the use of a full scale power converter. (Wizelius, 2006) 

In the modern wind turbine industry, many generators and power electronic concepts are used. The 

growing dominance of variable speed technology has increased the choice of generators and power 

converters types. Maïa Eolis chose the DFIG which is currently the best choice in terms of energy yield to 

cost ratio, which is due to the lower converter rating (cost, losses).   
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4 Feasibility reports 

 

Once identifying a site and selecting a wind turbine model, a preliminary environmental assessment and a 

techno-economic evaluation are conducted. Independent consultants and local specialists are in charge of 

the ecological, ornithological, botanical, chiropteran assessments and noise study. Some of these studies 

require on-site measurements during several seasons to count the number of bird species for example. 

The goal is to ensure that wind projects have minimal impacts on the fauna and flora and to ensure that it 

will not show risks for people living nearby. I was responsible for realizing a risk study, part of the 

environmental impact assessment. Since the application of wind turbines in the “Industries Classified for 

the Protection of the Environment” (ICPE) the risk study is a mandatory document. This law came into 

effect in August 2011 and brought brand new regulations, such as a minimum of five wind turbines per 

farm. This ICPE measure is a new layer that will probably extend the whole process, so the 19GW of 

installed onshore capacity by 2020 is at stake and Grenelle 2 target seems threatened. 

 

The goal of the risk study is to identify, qualify, describe, analyze and assess the different hazards related 

to our project in order to minimize or mitigate them. This document is divided into several parts: 

 Initial state 

 Human, Environmental and Material impacts 

 Activities and hazards related to the project 

 Risk assessment 

 

 

There is a draft, written by the Renewable Energy Syndicate (SER), that I had to follow. SER’s mission is 

“to promote the development of renewable energies in France, while defending the interests of the 

various players from that sector and informing citizens and their representatives about the advantages of 

these forms of energy. The SER actively participates in the elaboration of laws and regulations.” (SER, 

2012) 

The purpose of the initial state is to record what is already present in the existing environment, including 

the climate, habitat, land use, historical sites, roads and transmission lines nearby… All elements closed to 

the proposed site must be analyzed and briefly described. The next part is an explanation of the proposed 

project, the characteristics of wind turbines, electricity grid and a global map of the project. The latter 

gives a global view of the project and the neighborhood. 

 

Afterwards a criticality analysis is conducted. Each failure mode on different targets (humans or habitats 

for example) is analyzed and ranked. The draft established by the SER provides a chart listing the failure 

modes, the targets and their distances from the wind turbines and gives their probability and their severity. 

The main failures modes associated with a wind farm are: 

 

 Wind turbine collapse 

 Components fall 

 Discharge of blade or ice 
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The outcome of this analysis is the criticality matrix that is a graphical representation of failure mode along 

with their probability of occurrence and their severity level. 

 

 

                     Probability 

    Severity 

E 

P ≤ 10-5
 

D 

10-5< P ≤ 10-4
 

C 

10-4< P ≤ 10-3
 

B 

10-3< P ≤ 10-2 

A 

P > 10-2 

Disastrous 21 ; 22     

Catastrophic 8 ; 9 ; 10     

Important 

1 ; 2 ; 3 ; 

4 ; 6 ; 7 ; 

13 ; 14 ; 

15 ; 16 ; 

20 ; 23 

5 18   

Serious      

Moderate      

 

 Figure 16: Criticality Matrix of the proposed project (Maïa Eolis, 2012) 

 

This matrix is a very useful tool for making risk assessment. The green boxes are hazards considered 

acceptable while the red boxes have been identified as high criticality or high risk and require a particular 

attention. The project cannot be accepted with red boxes and additional measures have to be taken in 

order to minimize risks. The project can then be modified and optimized in order to present a project 

with minimal risks for the environment and people living nearby. 

The draft, realized by the SER, is being reviewed and I had the opportunity to take part in the evolutions 

of this document. I went twice to Paris to discuss in particular about the area where the risk assessment 

should be carried out. It was very interesting to take part in the conversation. I became the expert of risk 

assessment in my company and then was in charge of controlling the quality of these studies. 

 

After coordinating and supervising the different feasibility studies, the building permit is established: the 

administrative authorizations take at least one year. At the same time a public enquiry, which is mandatory, 

is conducted. This document presents the project, the visual influence, and the possible impacts on the 

environment. It uses a non technical vocabulary in order to be understood by everybody therefore 

residents can express their own opinion. It is available two months at the closed town councils of the 

proposed project. 

The legal framework regarding this activity is very restrictive in France. Even if at each step of the 

development process the operator tries to work closely with local residents and communities, many 

residents appeal the decision which consequently slows down the underway project. The communication 

is a key factor in the success of the development of a wind farm that is why it is very important to present 

the project from the early beginning. Ensuring local support is essential that is why I studied if co 

financing with local citizens is possible for wind projects. 
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5 Community projects 

 
The aim is to involve residents in order to increase social and local acceptance of wind power. Today 71% 

of the EU citizens support wind energy, 21% express a balanced view and only 5% are opposed to it. In 

comparison, 20% are in favor of nuclear energy, 36% with a balanced view and 37% of opposition 

(EWEA, 2012). Therefore wind power is rated highly positive because people think that it will 

significantly reduce our energy dependence in the near future (France Energie Eolienne, 2011). 

On a basic project, the landowners are contacted to rent their land for a period of 20 years. They earn 

approximately 2500 €/MW/year. Every resident is informed about the project through the public enquiry 

but only residents who have negotiated land-lease agreements get income so only landowners with an 

installed wind turbine. It can arouse jealousy or conflicts among residents. Instead of only compensating 

the landowners, Maïa Eolis thought about the possibility of offering the right to buy shares of the project 

for example. 

First I studied the past experience in France which counts 22 community projects, 12 of which are in 

production. 

 

Figure 17: Community projects – Built and at the planning stage (Maïa Eolis, 2011) 

 

Details about each project can be found in Annex 4. 
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Three types of community project are distinguished: 

 Citizen project 

 Private project 

 Public project 

 

 

Citizen projects are developed by residents who take control from the beginning. The latter coordinates 

the different feasibility studies and is responsible for obtaining the building permit and the other 

authorizations. It involves important risks but the benefits are high too. 

 

On the contrary, a private project is realized by a private company which allows local investment in order 

to increase social acceptance. The local investors are not the owners of the wind farm, they are just 

shareholders and perceive a monetary compensation every year (around 7%). It is a safe investment 

because they take action when the building permit is approved but it is not a mutual partnership: the local 

citizens are just financially involved. 

 

A public project is a gathering of public entities (for instance local collectivity, region or department) 

which link up with private investors into a government owned corporation. It is like a public private joint 

venture which has significant profits for the local community because the latter is directly involved. 

 

 

 

 

SEM: 

Government 

Owned 

Corporation 

 

Régie 

Communale: 

Communal State 

Control 

 

SARL: Limited 

Liability 

Company 

 

SAS: Unlisted 

Public Company 

 

Figure 18: Main characteristics of the different types of projects (Maia Eolis, 2012) 
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In every case the partnership increases the project’s social acceptance and leads to local economy benefits. 

Moreover according to the association Windustry, “the impact of community projects on the local 

economy is sometimes five times greater than that of projects put forward by outside proponents, and 

they create three times as many jobs” (Windustry, 2012). 

However the regulation is very strict in France and is not in favor of community projects. It takes longer 

and it is usually more complex and expensive so many communities or citizens don’t dare and are 

discouraged by this type of projects. 

Community wind farms play a major role in Denmark or Germany where 52% of German wind power are 

owned by individuals (Wind-Works, 2012). The key to the success lies in cooperation and France should 

follow the path of its neighbors. 
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6 Conclusion 

 

Nuclear power has long been a source of national pride for France. 80% of French domestic electricity is 

produced by nuclear reactors. The European 20-20-20 goals as well as national targets for the next ten 

years require a substantial increase in installed renewable capacity in France. The plan is currently to install 

19GW of onshore wind turbines by 2020 in order to tackle climate change and to reduce greenhouse gas 

emissions.  

Even if I think that raising public awareness is the first major step towards a sustainable energy system, 

the potential for wind energy to supply the needs of France is huge. In addition wind energy is without 

any doubt one of the most mature technologies in the renewable energy sector. I think that wind power 

could play a significant role in the near future, as the demand for an efficient power generation that is cost 

effective and clean grows. However many people are skeptical that the targets will be achieved. 

 

Developing a wind farm is a more and more complex process in France because there are many harsh 

regulations and news environmental constraints due to the Grenelle 2 law. Reinforcing the grid to 

accomodate more wind development is another tricky issue that must be taken into account. Moreover 

the environmental impact assessment often raises a lot of objections from local protest groups. Many 

building permits are appealed or opposed and that slow down the whole process. Identifying the best 

suited sites for wind turbines is a key element of the success of a project that is why my role was crucial.  

Despite the mandatory public inquiry, protest groups also criticize the lack of transparency in the 

development of projects therefore a community project could be a solution to increase social and local 

acceptance of wind power. The feed-in tariffs regarding onshore wind power is currently being reviewed 

and could be decreased soon. All these barriers may jeopardize the future onshore wind power 

development while the offshore sector is booming right now. Unfortunately Maïa Eolis is not involved in 

the development of this type of energy because the initial investment costs are too high for this company.  

 

Today wind power seems to be the most economical and greenest way to grow sustainably. The current 

pace will probably not be sufficient to meet France 2020 target but the next presidential elections may play 

a crucial role in promoting wind power development and that could lead to its success. 
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ANNEX 1: WIND ENERGY DISTRIBUTION AND WIND ROSE 

 

 

 

(Maïa Eolis, 2011) 
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ANNEX 2: TECHNICAL DATA REPOWER 3.4M104 

 

 

(Repower, 2011) 
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ANNEX 3: WIND POWER CURVE REPOWER 3.4M104 

 

 

 

(Repower, 2011) 
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Nº Company Juridical form Details about the project Details about the wind farm 

1 

Association  « Eoliennes 

en Pays de Vilaine » 

(35. Ille et Vilaine) 
*Underway 

Study stage: S.A.R.L  «Site a Wats» made up of: 

Association « Éoliennes en Pays de Vilaine » + 3 C.I.G.A.L.E.S. + S.E.M. ENEE 44 

Financing/building stage: S.A.S. « Bégawatts » 
Exploitation stage: S.A.S. «Bégawatts» 

 CITIZEN PROJECT  

Idea from 3 citizens to create a community 

wind farm 

Béganne Wind farm 

4 wind turbines 
Total power: 8 MW 

Sévérac Wind farm 

Permit underway : 8 MW 

2 
S.A.S. Escandorgue Énergie Éolienne 

(12. Aveyron) 

*Underway 

Study stage:  S.A.S. Escandorgue Énergie Éolienne 

100% citizen financing. 

Financing/building stage: S.A.S. Escandorgue Énergie Éolienne 

Exploitation stage: Building permit underway 

CITIZEN PROJECT  

Idea from cattle farmers et inhabitants from the 

Cornus village 

3  wind turbines 

Total power: 2,4 MW 

3 

S.A.S. ENEOLE 

« Parc des Ailes de la Vence » 

(08. Ardennes) 
*Underway 

Study stage: S.A.S. ENEOLE 

100% citizen financing. 

 Exploitation stage: not begun yet 

CITIZEN PROJECT  

Idea from 11 citizens coming from the region 

3  wind turbines 
Total power : 2,1 MW 

 

4 

Parc « Le Serre des fourches». 

WELFI Project  
(07.Ardèche) 

*In production 

Study stage: nobody 

Financing/building stage: S.A.R.L. «Le cercle des amis du vent» 

Exploitation stage: S.A.R.L. «Le cercle des amis du vent» 

CITIZEN PROJECT  

Idea from 5 partners 
1  wind turbine 

Total power: 600 kW 

5 
Parc éolien de Rilhac-Lastours 

(87. Haute Vienne). 
*Underway 

Study stage: C.U.M.A.  « des monts de Rilhac-Lastours » 

Financing/building stage: S.A.S. «Ferme éolienne des Monts de Rilhac-Lastours » 

51 %  S.A.R.L. « EOL87 » and CUMA « des Monts de Rilhac-Lastours » 

49 % Limousin Region  

Exploitation stage: S.A.S.  « Ferme éolienne des Monts de Rilhac-Lastours» 

CITIZEN PROJECT  

Idea from farmers who want to produce their 
own electricity 

1  wind turbine  

Total power: 2 MW 

6 

La S.C.I.C. Enercoop Ardennes 

Champagne 

(08. Ardennes) 

*Underway 

Juridical structure : SCIC 
CITIZEN PROJECT  

Idea from local energy and environment actors 
 

7 
Parc de Plélan-le-Grand 

(35. Ille et Vilaine) 
*In production  

Study stage: S.A. «Brocéliande Énergies Locales ». 

100% local investment (12 private individuals) 

Financing/building stage: S.A.S. « Brocéliande Énergies Locales ». 

35% local investment + 65% Electrawinds investment (Belgium Company) with 

citizenship contribution  

 Exploitation stage: S.A.S. « Brocéliande Énergies Locales » + S.A.R.L. «Saultier 

Énergies Développement » 

CITIZEN PROJECT  

Idea from a citizen group with the help of an 
engineer 

6  wind turbines  

Total power : 12 MW 

 

8 

S.A.S. CITEOL Mené 

Parc « Les landes du Mené » 
(22. Côtes D’Armor) 

*Underway  

Study stage: S.A.S. CITEOL Mené. L’actionnariat : 

34 %  CIGALE CIMES 1 (Club « Investisseurs du Mené » – Energie Solidaire). 

66% OXIAN Group (wind energy operator) 

Financing/building stage:  S.A.S. CITEOL Mené. 

Exploitation stage: S.A.S. CITEOL Mené. 

CITIZEN PROJECT  

Idea from 7 partners 

7  wind turbines 

Total power: 5,6 MW 
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9 

S.A.S. « Le haut des ailes » 

(54. Meurthe-et-Moselle) 
*In production  

 

Study stage: nobody 

The company ERELIA realized the different studies 

Financing/building stage: S.A.S. ERELIA 

95% from the capital of S.A.S.ERELIA 

5% SAS «Le Haut des Ailes» 

Exploitation stage: S.A.S. ERELIA 

PRIVATE PROJECT  

Idea from an elected representative 
22  wind turbines  

Total power: 44 MW 

10 

Parc « La Haute Chèvre et des Hauts 
Vents » 

(50. La Manche) 

*In production  

Study stage:  nobody 

Financing/building stage: Parc «  La Haute Chèvre S.A.R.L. » +  Parc des hauts Vents 

S.A.R.L. 
25 % Aérowatt., 12,5 % Christian Briard, 12,5 % Ruebsamen S.A.R.L., 25 %  2 citizens 

Exploitation stage: Parc de La Haute Chèvre S.A.R.L. + Parc des hauts Vents 

S.A.R.L. 

PRIVATE PROJECT  

Idea from 2 farmers supported by Zéphyr 

independent consultant. 

 

6  wind turbines 

Total power: 13,8 MW 
 

11 
Parc La Renardière 

(44. Loire Atlantique) 
*In production  

Study stage :  nobody  

Financing/building stage: Parc «  La Renardière S.A.R.L. » 

33,33% by Aérowatt + 25% by France Farms SARL + 25% by the company 
RuebsamenGmbH + 16, 66%  by ENEE 44  

Exploitation stage: Parc « La Renardière S.A.R.L. » 

PRIVATE PROJECT  

Idea coming from Zéphyr independent 
consultant. 

6  wind turbines  

Total power: 12 MW 

12 
Parc du Bonneval 
(28. Eure-et-Loir) 

*In production 

Study stage: nobody 

The independent consultant Zéphyr realized the different studies  

Financing/building stage: Parc de Bonneval S.A.S. (SARL become SAS). 

80%  by local investors 

20 % by private inverstors 

Exploitation stage: Parc de Bonneval S.A.S. 

 

PRIVATE PROJECT  

Idea from 1 farmer supported by Zéphyr 

independent consultant. 

 

 
6 wind turbines  

Total power: 12 MW 

13 

Ville de Montdidier 
Parc public du Moulin à Cheval 

(80. Somme) 

*In production 

Study stage: Régie  Communale de Montdidier 

Financing/building stage: Régie  Communale de Montdidier 
Exploitation stage: Régie  Communale de Montdidier 

PUBLIC PROJET  

Montdidiers produces electricity for the village 

4  wind turbines 

Total power: 8 MW 

14 

S.E.M. « SERGIES» 
Parc de Rochereau. 

(86. Vienne) 

*In production 

Study stage: S.E.M. SERGIES 

85 %  from the capital of S.I.E.E.D.V. 
15 % institutionnal partners (Caisse des dépôts + Crédit agricole + Société Générale) 

Financing/building stage: S.E.M. SERGIES 

Exploitation stage: S.E.M. SERGIES 

 

PUBLIC PROJET  

Idea from SIEEDV ( Intercommunal Syndicate 

of Electricity Vienne Department). 

4  wind turbines  

Total power: 6,68 MW 

15 
REVe (La Régie d’Electricité de 

Vendée) (85. Vendée) 

*In production 

 

Study stage: Régie d’Electricité de Vendée 
Financing/building stage: Régie d’Electricité de Vendée 

Exploitation stage: Régie d’Electricité de Vendée 

PUBLIC PROJET  

Idea from S.Y.D.E.V. (Départemental 

Syndicate of Energy of Vendée). 

36  wind turbines and 6 wind 

farms 

Total power: 50 MW 
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16 

«Ardes Communauté/Zanières 

Eoliennes » 

(63. Puy de Dôme) 
*In production 

 

Study stage: Public Private Partnership 

Financing/building stage: nobody 

Exploitation stage:  nobody 

PUBLIC PROJET  

The local authority was in charge of the studies. Once the building permit was 

delivered, they sold their shares to the EOLFI company that operates the wind farm 

17 
S.E.M. Éoliennes en Pays de Romans 

(26. Drôme) 

*Underway 

Study stage:  nobody  

Financing/building stage: S.E.M. «Compagnie éolienne du pays de Romans» 

51%  from the capital of group 

49% from the capital of the company S.A. «Compagnie du Vent» 

Exploitation stage: waiting the building permit 

PUBLIC PROJET  

Idea from 20 villages from the 

intercommunal organisation Romans 

Montrigaud Wind farm : 
12  wind turbines  

Total power: 24 MW 
Thivolet wind farm:              

15  wind turbines           

 Total power: 30 MW 

18 

S.A.E.M.L. EOLE-LIEN  du Livradois-
Forez 

(63.Puy de Dôme) 

*Underway 

Study stage: SAEML «Eole-lien du Livradois-Forez» 

50,01 %  from the public capital 

49,99 %  from the private capital SARL Abo Wind (wind energy operator) 
Financing/building stage: SAEML 

Exploitation stage: SAEML 

PUBLIC PROJET  

Idea from Livradois-Forez 
Project underway 

19 

S.E.M. Kaysersberg 

«Parc le Col du Bonhomme» 

(68. Haut-Rhin) 

*Underway 

Study stage: nobody 

The company OSTWIND realized the different studies 

Financing/building stage: S.E.M. (not created yet). Three shareholders : group +   

Local Association «Énergies Citoyennes de la Weiss » + operator. 

PUBLIC PROJET  

Idea from Intercommunal organisation 

Kaysersberg 

5  wind turbines 

Total power:  

10 MW 

20 

S.E.M. SEMER «Energies 

renouvelables » 

(36. Indre) 
*In production 

Exploitation stage: S.E.M. «Energies Renouvelables » 
PUBLIC PROJET  

Idea from elected representatives 

6  wind turbines 
Total power: 12 MW 

 

21 

S.E.M. ENNE 44 
«Énergies Nouvelles et Économies 

d’Énergie» 

(44. Loire Atlantique) 
*In production 

Juridical structure: S.E.M. 

80 %  from the capital of the Loire-Atlantique department 
20 %  private shareholders: Caisse des Dépôts et Consignations (14%) +  Crédit 

Coopératif (2%) + Crédit Mutuel de Loire Atlantique (2%) + Crédit Agricole (2%) + 

3C 44 (Association from Loire Atlantique) (0,06 %) + ATLANBOIS (0,04 %) 

Development of ENNE 44: 

S.E.L.A. (Equipement Company from the Loire Atlantique department). 

PUBLIC PROJET  

Idea from general council of Loire-

Atlantique department in order to make 

easier renewable energy projects. 

 

22 
S.A.S. ELIAN 

(Région Bretagne) 

*Underway  

Juridical structure: S.A.S. 

25 % S.E.M.A.E.B. 
25 % Caisse des Dépôts 

50%  Other financing companies + Energy operators 

PUBLIC PROJET  

Idea from  S.E.M.A.E.B. company 

«Société d’économie mixte pour 

l’aménagement et l’équipement de la 
Bretagne». 

 


