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Executive summary 

Grid connection   
 Effect on integration of RES-E Neutral 
 Obligation to reinforce if necessary No  
 Distribution of costs Shallow-deep 
 Relevant grid level Transmission grid 
 Main barriers to integration Costs of grid connection 
 

Grid operation   
 Effect on integration of RES-E Neutral 
 Purchase obligation Yes 
 Occurrence of grid curtailment Occasionally  
 Main barriers to integration Curtailment regulation and procedure 
 

Grid development   
 Effect on integration of RES-E Negative 
 Regulatory instruments No 
 Nationwide grid development studies Under development 
 Main barriers to integration No grid development plan 

Remaining time for grid development 
Incumbent position of main generator 
Limited power of regulator 

 

Market design   
 Functioning markets All market options available 
 Intraday market and gate closure Intraday available, 1 hour gate closure 
 Main issue High concentration in the market 
 

Support scheme    
 Support scheme Feed-in 
 Market integration and/or risk sharing 

elements 
None 

 Balancing responsibility for RES producers None 

Table 1: Overview on grid and market integration France 

France is the second largest economy in Europe, and the second largest consumer and producer of 
electricity. The French energy sector is traditionally dominated by high share of nuclear power, while 
RES-E had no significant growth during the last 20 years. Due to the large hydro resources, France 
started from a substantial share of RES-E, which was 14.8 % in 1990 and slightly decreased to 14.4 in 
2008. In 2010, the RES-E share has reached 14.9% (ENTSO-E 2011). 

The French legal framework provides for the general obligation of the grid operator to connect RES 
systems to the grid. Still, the grid operator is only obliged to conclude a contract on a non-
discriminatory basis. Renewable energy installations do not enjoy a privileged access to the grid, 
except in the context of the regional schemes for grid connection of renewable energies foreseen by 
the “Grenelle II” -Act. As for the costs of grid connection, the French legal framework is constantly 
evolving since 2007. Stakeholders qualified the current regime as a shallow-deep-approach, while also 
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highlighting that the new provisions of the “Grenelle II” -Act are showing a tendency towards a 
shallow cost regime. Due to the definition of the transmission and the distribution grid, respectively 
their voltage levels, saturation in France is an issue mainly for the transmission grid. 

The French purchase obligation for RES-E provides generally favourable conditions for the 
development of electricity from renewable sources. As for the ancillary services, there is a general 
obligation for RES producers to provide these services, with special regulations for the non-
interconnected territories of France (mainly the French overseas islands). Curtailment occurs only 
rarely.  

The development of the grid has been identified as a key issue for the further integration of RES-E 
into the grids. Yet, there is no comprehensive grid development plan for the whole of France. The 
“Grenelle II” -Act has called for the creation of regional development schemes on climate, air and 
energy, which should outline the regional planning for the RES development, including quantitative 
objectives. In addition the ministry for energy is also defining wind off-shore zones, which will be 
developed in the framework of calls for tender. The sum of the before mentioned plans and 
development zones will outline the required development for the whole of France. However, as time is 
running short, stakeholders expressed concerns as to the realisation of the plans until 2020. The grid 
operators, to a very large extent by the incumbent generator EDF, have a very dominant position 
regarding decisions on future grid development. In this regard, the Commission for Energy Regulation 
has no power to review investment figures of the grid operators. The costs for the grid development 
are born by the final consumers via their electricity bill.  

The French electricity market is advanced in terms of market design and the market options available, 
but is still highly concentrated especially on the generation side. With an Intraday Market in place as 
well as a short gate closure time, the market could in principle accommodate RES-E generators. 

RES-E is supported under a feed-in system and public tenders. There are no options for exposing these 
generators to market signals within this support mechanism, unless RES-E generators leave the feed-in 
scheme altogether, which is however very unattractive for virtually all generators. Under the feed-in 
scheme, there is no balancing responsibility for RES-E. 
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Renewable electricity

This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity in France in terms of electricity production, consumption, and grid operation.

France is the second largest economy in Europe, and the 
electricity. The French energy secto
RES-E had no significant growth during the last 20 years. 
started from a substantial share of RES
2008. In 2010, the RES-E share has reached 14.9% (ENTSO

Current generation mix

A graphical overview of France’s electricity generation mix in 2010 is shown in Chart 1. 

Chart 1: Generation Mix - 2010 (%), Source: own elaboration of 

Sources not explicitly mentioned are included either in other 

Power generation in France is massively dominated by nuclear power (74.2%), while fossil fuels only 
account for 10.8%.  

Together, the shares of unflexible sources 
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The net generating capacity is provided in Chart 2.

Chart 2: Net generating capacity - 2010 (

Capacity.  

Electricity consumption

In 2010, France consumed 513,292
above the EU average of 6.2 MWh (ENTSO
of the economy, France consumed 2
(ENTSO-E 2011, Eurostat 2011).

Considering the development of electricity consumption
middle field of the European countries. 

RES-E share 

Chart 3 provides an indication of France’s total electricity consumption and RES electricity production 
up to 2020, according to the submitted action plan (N
the plan according to the government.
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E 2011, Eurostat 2011). 
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middle field of the European countries.  

provides an indication of France’s total electricity consumption and RES electricity production 
up to 2020, according to the submitted action plan (NREAP). In other words, this is not a forecast, but 
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Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of France’s NREAP 

According to the French NREAP, gross final electricity consumption is forecasted to grow from 
551,006 GWh to 598,945 GWh (8.7% growth) between 2010 and 2020. RES-E production, in the 
same period, should grow from 87,369 GWh to 155,284 GWh (78% growth).  

Comparing the above figures, the share of RES-E generation over gross final electricity consumption 
should grow from 15.9% in 2010 to 25.9% in 2020; this means that France, according to its plan, will 
be able to satisfy 15.9% and 25.9% of its internal electricity consumption through its internal 
production of RES-E in 2010 and 2020. In comparison, historical data indicate that the share of RES-E 
generation over consumption went from 14.8% in 1990 to 14.4% in 1998, to 13% in 2003, to 14.4% in 
2008 (Eurostat 2011). 

The evolution of renewable electricity generation is further broken down in Chart 4, which outlines the 
generation shares of wind, solar, hydropower and other RES-E to 2020. This graph is particularly 
interesting for the aim of this study as variable sources (wind and solar) will require a grid 
infrastructure capable of supporting a high input variability. The higher the share of such sources, the 
more relevant the issue of grid adaptation will be. Hydropower, on the other hand, is a fairly 
controllable RES-E, which is well suited to balance the fluctuations on the network caused by wind 
and solar, thus a large share of this source, the larger the extent to which fluctuations can be mitigated.  
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Chart 4: RES-E generation (GWh). Source: own elaboration of France’s NREAP 

The largest part of the planned growth is expected from variable sources. This will require growing 
efforts for the market and grid integration of RES-E, both in terms of grid development and of creating 
additional storage and balancing power capacities. 

Natural resources and geographical structure 

Following the context description, this section outlines some elements of the natural renewable 
resources of the country, and their geographical distribution. This is not meant as in-depth analysis, 
but rather as a rapid background for the analysis and recommendations in the following chapters. 

Wind  

As shown in Figure 1, the best on-shore wind resources in France are in the North-Western part of the 
country, particularly in the coastal areas, as well as in the Southern part of the country, here 
particularly in the coastal areas bordering the Mediterranean Sea. Also the large off-shore potential 
would feed into the grid of the coastal areas, especially on the coasts of Normandy, Brittany and 
Loire-Atlantique. Unfortunately, the power grid in these areas (especially Brittany and in the Provence 
Alpes Côte d’Azur region (NREAP France 2010)) is weak for historical reasons, since most 
consumption centres are located in other areas, and the conventional power plants too. Thus, the 
integration of further large resources requires a significant development of the grid, at local level and 
in terms of long distance transmission capacities. 

Solar 

The map shown in Figure 2 represents the yearly sum of irradiation in France. There is a solar 
potential in the South and South-West of the country, as well as on the island of Corsica. Due to the 
high radiation in these regions, there is also a potential for CSP.  
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Figure 1: Mean annual wind in France at standard height of 100m above ground level 

(Source: anemos 2011) 

 

Figure 2: Yearly sum of global irradiation on horizontal and optimally inclined surface, 8-

years average of the period 2001-2008 [kWh/m2]. (Source: EC JRC 2007)  
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Grid operators & dominant generators 

EDF controls directly or indirectly (through its subsidiaries) the overwhelming (> 90%) majority of 
generation, the transmission grid and 95% of the distribution grids. 

Dominant generators 

Power generation in France is dominated by state-owned EDF (Électricité de France), the French 
leader in energy production, responsible for 22% of the European electricity production and at least 
90% of the French electricity production.  

Transmission System Operator 

The French transmission system operator is RTE (Réseau de Transport d’Électricité), a subsidiary of 
EDF. RTE was established in 2000 as a result of European Directive No. 96/92/EC of December 1996, 
requiring France to liberalise its electricity market by unbundling its generation and transmission 
activities, which until then had been directly controlled by EDF. 

Distribution System Operators 

The dominating French distribution system operator is ERDF (Électricité Réseau Distribution France), 
being responsible for 95% of the French distribution grid. The remaining 5% are operated by 160 local 
electricity distribution enterprises. Also ERDF is 100% controlled by EDF 

 

Interconnections, import/export 

Due to the size of its power market, and to its location in the centre of Europe, France has many 
interconnections. As shown in the table below France is a net exporter of electricity. In 2010, it has 
exported 28.6 GWh net, i.e. circa 5.57% of its overall consumption. 

GWh (2010) BE CH DE ES GB IT Total % of consumption 
Export 3048 9679 15126 1991 7136 11583 48563 9,46% 

Import 5402 5120 795 3512 4109 1012 19950 3,89% 

Net -2354 4559 14331 -1521 3027 10571 28613 5,57% 
Total flows 8450 14799 15921 5503 11245 12595 68513 13,35% 

Table 2: Physical exchanges in France interconnected operation (Source: ENTSO-E 2011) 
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Grid Connection 

Summary  

The French legal framework provides for the general obligation of the grid operator to connect RES 
systems to the grid. Still, the grid operator is only obliged to conclude a contract on a non-
discriminatory basis. Renewable energy installations do not enjoy a privileged access to the grid, 
except in the context of the regional schemes for grid connection of renewable energies foreseen by 
the “Grenelle II” -Act. As for the costs of grid connection, the French legal framework is constantly 
evolving since 2007. Stakeholders qualified the current regime as a shallow-deep-approach, while also 
highlighting that the new provisions of the “Grenelle II” -Act are showing a tendency towards a 
shallow cost regime. The question of grid saturation was differently judged by stakeholders. While a 
number of stakeholders argued that due to the definition of the transmission and the distribution grid, 
respectively their voltage levels, it is mainly the transmission grid in France, which is saturated; the 
French TSO opposed to this view. 

Relevant legal sources 

The legal framework for the grid connection is mainly defined by the French Act No. 2000-108 on the 
Modernisation and Development of the Public Electricity Supply (“Loi n°2000-108 du 10 février 2000 
relative à la modernisation et au développement du service public de l'électricité”) , and the related 
decrees.  

Connection procedures, deadlines, and information management 

Connection procedures of RES-E installations, deadlines for connection and the information to be 
provided by the acting parties vary depending on grid level and technology. 

It must generally be distinguished between installation with a capacity below 12 MW and those 
installations having a capacity above 12 MW. While the former are generally connected to the 
distribution grid the latter are connected to the transmission grid (Nordex 2011, Enertrag 2011, WPD 
2011).  

It is also to note that the French connection procedure for the distribution grid further distinguished 
between installations below and above 36 kVA. Those below will just pass through a simplified 
procedure; the latter, have to go through an extensive procedure, including an optional feasibility study 
(Nordex 2011, Enertrag 2011, WPD 2011).  
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APPLICATION 

 The RES plant operator applies for connection to ERDF (the 
main French distribution grid operator) or to one of the local 
electricity distribution enterprises. For the application the 
operator has to attach among other documents a copy of the 
certificate in urbanism (generally the building permit received 
beforehand from the competent municipality. 

   

GRID CONNECTION OFFER 

 ERDF or the local electricity distribution enterpri se must 
provide a grid connection offer within 10 days, or six weeks if 
grid expansion works are required. The grid connection offer 
consists of a description of the necessary works (of ERDF or the 
local electricity distribution enterprise and of the applicant) and 
of the provisional time schedule for the grid connection. 

   

ACCEPTANCE OF THE OFFER 
 Within a delay of 3 months, the applicant has to accept the grid 

connection offer and has to remit the first payment for the 
connection. 

   

CONNECTION WORKS 

 First, the connection box is installed on the applicant’s grounds 
between the installation and the public grounds. Depending on 
the distance between the connection box and the installation two 
different types of connection works are carried out: 
Distance of less than 30m: ERDF or the local electricity 
distribution enterprise will realise the cable connection 
Distance over 30m: The applicant has to realise the cable 
connection on his own cost. 

   

POTENTIAL GRID EXPANSION WORKS  
 If grid expansion is required for the connection of the 

installation, ERDF or the local electricity distribution enterprise 
will carry out the necessary works.  

Diagram 1: Connection procedure for the distribution grid for installations <36 kVA 

   

FEASIBILITY STUDY (Optional) 

 Optionally, the RES plant operator may request a feasibility 
study from ERDF or the local electricity distribution enterprise 
for the grid connection, which ERDF or the local electricity 
distribution enterprise will provide within a delay of 3 month. 
The costs of this study have to be borne by the RES plant 
operator and amount to up to 8.000€. 

   

APPLICATION 

 The plant operator requests the grid connection from ERDF or 
the local electricity distribution enterprise. For this a set of 
document (incl. a copy of the urbanism certificate, generally the 
building permit, received beforehand from the competent 
municipality) must be provided to ERDF or the local electricity 
distribution enterprise. 

   

DOCUMENT CHECK AND ENTER INTO WINTING 

QUEUE 

 ERDF or the local electricity distribution enterpri se will check 
all document necessary for the grid connection application and 
will request further documents if necessary. Once all documents 
are complete, the project will enter the waiting queue for grid 
connection. 
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TECHNICAL AND FINANCIAL PROPOSAL 

 (GRID CONNECTION OFFER) 

 Within a delay of 3 months, ERDF or the local electricity 
distribution enterprise provides a Technical and Financial 
proposal (PTF) for the grid connection. The PTF details 
technical solution and gives estimation of the delays and costs 
(+/- 15%) 

   

ACCEPTANCE OF TECHNICAL AND FINANCIAL 

PROPOSAL 

 Within a delay of 3 months, the applicant has to accept the 
Technical and Financial Proposal and has to remit the first 
payment (~10% of total costs) for the grid connection. 

   

GRID CONNECTION CONTRACT 

 The grid connection contract is provided after a maximum of 3 
months (LV, <250kVA) or 9 months ( MV, > 250kVA). 
This time is necessary for ERDF to carry detailed studies, 
administrative procedures, and tenders for works. 
The grid connection contract is similar to the PTF but commit 
ERDF or the local electricity distribution enterpri se on final 
price and delays.  

   

ACCEPTANCE OF GRID CONNECTION 

CONTRACT AND GRID CONNECTION 

 The applicant has to reply to the offered contract within the 
indicated delay for the validation (3 months) and has to transmit 
the signed grid connection agreement and to remit the second 
payment (~30% of the total costs) for the grid connection. 

Diagram 2: connection procedure for the distribution grid for installations >36kVA 

 

APPLICATION 
 The RES plant operator applies for connection to RTE, the 

French transportation grid operator. 

   

IN-DEPTH FEASIBILITY STUDY (OPTIONAL) 

 The in-depth feasibility study is an optional step and establishes 
the different connection possibilities available for the project. 
The study is free of charge.  RTE will provide the study within a 
delay of 3 months. Within a delay of additional 3 months the 
applicant has to agree to the study. With the agreement on the 
feasibility study the project is already entering the waiting queue 
for grid connection 

   

TECHNICAL AND FINANCIAL PROPOSAL 

 The applicant requests a technical and financial proposal (PTF) 
from RTE. In case the installation was assessed in a feasibility 
study, the applicant has to request the PTF within a delay of 1 
month after the agreement on the study. RTE will provide the 
PTF in all cases within a delay of 3 months. 

   

ACCEPTANCE OF TECHNICAL AND FINANCIAL 

PROPOSAL 

 After the receipt of the PTF, the applicant has to accept the 
Technical and Financial Proposal within a delay of 3 months and 
has to remit the first payment for the grid connection. The 
amount of the first payment is equivalent to 30% of the overall 
“grid connection project survey” costs + (i) any administration 
certificate for the project, OR (ii) a 1,000€/MW payment.  
Projects that have not been subject to the feasibility study are 
now entering the waiting queue for grid connection. 
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AGREEMENT ON THE ENGAGEMENT OF 

PERFORMANCE 

 With a delay of 3 month, RTE will provide to the applicant a 
draft agreement on the engagement of performance. The 
applicant has to sign this agreement, once the negotiations have 
successfully been concluded. 

   

GRID CONNECTION CONTRACT 
 At least 2 months prior to the start of constructions, RTE is 

providing a draft of a grid connection contract, which contains 
among other information the price of the grid connection as well 
as the schedule for the constructions. 

   

ACCEPTANCE OF THE GRID CONNECTION 

CONTRACT 

 The applicant has to accept the offered grid connection contract 
within a delay of 3 months and has to remit the final payment 
for the grid connection. 

Diagramm 3: Connection procedure for the transmission grid 

In this context, it should be reminded that tension levels for the distribution and the transmission grids 
are not defined comprehensively for the whole of Europe. The French distribution grid corresponds to 
a voltage level of up to 50 kV, while the German distribution network for example includes also the 
110 kV level. In France the consistency of the transmission networks is determined by the decree No. 
2005-172 of 22 February 2005. With some exceptions, the transmission grid comprises all installations 
with a tension higher or equal to 50 kV. 

Stakeholders highlighted the above outlined tension structure as main reason for the fact that in France 
grid saturation occurs in the transmission grid, while in Germany it rather occurs in the distribution 
network, even though the grid saturation occurs on the same voltage level in both countries (Enertrag 
2011, WPD 2011, Cassin/Drevon 2011). RTE, as French TSO, is challenging the perspective of 
stakeholders that it is manly the transmission grid, which is saturated, by referring to the publically 
available uptake-capacities of the transmission grid1, which amount to several thousands of MW (RTE 
2011). ERDF, the main French DSO is also contesting the stakeholders view and further added that 
grid saturation does not occur yet on the distribution grid and that the network capacities are still able 
to cope with the current integration of DG integration, except local congestion (ERDF 2011). 

Generally, the identified saturation of the transmission grid is a consequence of French circumstances 
regarding grid development, i.e. a project by project based development during the last years as well as 
a missing comprehensive grid development plan. With the creation of the regional schemes for 
climate, air and energy as well as the plan for the public transmission grid, this situation is generally 
approved. A detailed analysis of the schemes and plans will be required to identify the most pressuring 
bottlenecks of grid development. 

Still, it is positively to highlight that RTE has proactively started to identify and overcome potential 
bottlenecks in the transmission grid even in absence of the already established regional schemes. This 
action is especially important bearing in mind the remaining time until 2020 as well as the required 
time for grid development and construction. 

                                                      
1 www.rte-france.com 
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Offshore wind parks: 

Generally, there is no separate connection procedure for offshore installations in France (Enertrag 
2011, Nordex 2011, WPD 2011). 

The Order of 15 December 2009 on the multi-year work plan regarding the power generation 
investment is setting  target of 6,000 MW of offshore wind energy by the 31 December 2020. 

In this context, the Commission of Energy Regulation has published a call for tender of the French 
Ministry of Ecology on 11 July 2011 for the first 3,000 MW of offshore wind. The call envisages the 
construction of five wind offshore parks (see figure 3) and applicants are invited to present their bid 
until 11 January 2012 to the CRE.   

For installations under this and future tenders (also for other RES), RTE has modified its procedure to 
allow for an advanced reservation of those capacities (WPD 2011, Cassin/ Drevon 2011). For the 
offshore wind tender, RTE has already reserved the capacities for the five parks, which will be 
developed by the winning applicants.2 Successful bids will nevertheless have to go through the 
ordinary procedure; yet, special conditions of the tender may apply and capacities have been reserved 
as outlined above (Enertrag 2011). The successful applicant will have to bear the grid connection 
costs. In this regard, the electricity price offered by the candidate in his tender has to indicate two 
components: a component “wind project” and a component “connection to the transmission grid”.    In 
addition, the draft call for proposal of the French Ministry requests that candidates, which are offering 
a bid under the call for tender, will have to withdraw any reservations for grid connection, which they 
might have done prior to their bid. Through this procedure, government is trying to avoid any 
concurrence between the defined zones of the call of tender and prior development plannings of 
candidates (WPD 2011). 

The connection costs for installations under the tender are pre-calculated by RTE for each of the 
identified development zones (SER 2011). Finally, the winning bidders will only have to sign a 
connection financing agreement with RTE. 

                                                      
2 http://80.78.9.12/lang/fr/clients_producteurs/services/actualites.jsp?id=9467&mode=detail  
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Figure 3: Development zones of the first call for tender (3,000 MW)  

Obligation, legal responsibilities and enforcement of legal rights 

Renewable energy installations do not enjoy a privileged access to the grid, except in the context of 
the regional schemes for grid connection of renewable energies under Article 14 of the French Act on 
the modernisation and development of the public electricity supply (“loi n°2000-108 du 10 février 
2000 relative à la modernisation et au développement du service public d’électricité”) as amended by 
the so called “Grenelle II-Act”  of 12 July 2010. 
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These schemes define the networks to be created or strengthened to achieve the objectives set by the 
regional schemes for climate, air and energy. The capacities created by these new installations and 
reinforcements are preferentially reserved for renewable energies for 10 years. However, 
implementing regulations have not been published yet (Cassin/Drevon 2011). 

At national level, the promotion of renewable energies is mainly realised by a system of obligation to 
buy electricity from renewable sources at favourable rates (feed-in tariff). This obligation derives from 
Article 10 of law n°2000-108 as well as from specific orders for the different RES technologies, 
especially the regulations on the feed –in tariff, which contain specific rules for the various RES 
sources. 

Article 23 of the law n°2000-108 provides for a guaranteed grid access for electricity producers (SER 
2011, Fröding 2011, Cassin/Drevon 2011). This right however does not specifically address 
renewables, but applies to all producers (and consumers equally) of electricity (ERDF 2011, 
Cassin/Drevon 2011, SER 2011, Fröding 2011). 

Thus, the law n°2000-108 establishes a legal right on grid access. However, this same law stipulates 
that this right is exercised through a contractual mechanism. Notably, the producer has to enter into 
several agreements with the grid operator, namely a grid connection agreement, a grid access 
agreement and an exploitation agreement (ERDF 2011, Fröding 2011). These contracts between the 
plant operator and the grid operator, are usually predefined, leaving no or very limited room for 
negotiation between the parties (ERDF 2011, SER 2011, Nordex 2011, Fröding 2011). In this sense, 
theses contracts are not a barrier for the connection of an installation to the grid (SER 2011, Nordex 
2011). 

In addition, grid access is subject to compliance by the producer with technical constraints set out by 
regulations.  

Article 23 of law n°2000-108 states that the criteria for refusal of access to the grid are objective, non-
discriminatory and published. A refusal can only be based on the imperatives for the proper 
performance of public tasks and on technical grounds relating to safety and security of the grid and the 
quality of their operation. The denial of access to the grid is subject to review by the Commission of 
Electricity Regulation (CRE). 

In a decision dated 7 April 2004 the CRE has called on the public network operators to comply with 
their legal obligations by establishing technical reference documentation in order to allow for 
transparent and non-discriminatory grid connection procedures (CRE 2011 a) 

One can therefore conclude that the access to the grid of producers has a mixed legal nature, since 
producers have a right of access to the grid (subject to compliance with the objective criteria 
established by law, regulations and orders) but implemented in contractual form being a regulated 
contract (Fröding 2011, Cassin/Drevon 2011).  
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Costs of grid connection 

A shallow costs approach is applied if the producer bears the costs of the line connecting his site 
directly with the network, excluding any costs that strengthen the grid by upstreaming the connection 
point. A deep costs approach is applied if the producer covers the grid connection costs as well as 
costs related to the upstream of the connection point or related to the grid reinforcement or grid 
expansion.  

Stakeholders had different perspectives on the question of grid connection costs: while the French 
TSO as well as the main DSO defined the French system as a shallow costs approach (RTE 2011, 
ERDF 2011), the major part of interviewed stakeholders qualified it as combined shallow-deep-costs-
system (CRE 2011 a, SRD 2011, SER 2011, Enertrag 2011, Cassin/Drevon 2011, Fröding 2011, WPD 
2011, Nordex 2011). 

Under the terms of the decree of 28 August 2007, the electricity producer has to bear the costs for all 
elements of the grid required for a grid connection to the reference tension level, as well as the 
elements created in the next higher tension level  

These elements include the grid connection (low voltage), and the grid extension.  

The applicant for grid connection must pay all transformers in the voltage level to which he connects 
and all elements created in the next higher tension level. Beyond that level, the costs are borne by the 
grid operator. 

Historically, works on the network are performed by the grid operator, who is the responsible 
authority. Article 63 of the planning act n°2005-781 of 13 July 2005 allows the producer to realise 
himself the works for the grid operator. However, works must be performed by companies authorised 
by the grid operator. Consequently, there is no real advantage for the producer. This option though is 
only implemented by RTE, the French TSO. ERDF, the main French DSO refused to implement it.  

Regarding the transparency of costs proposed by the grid operator, stakeholder highlighted that it is 
difficult to assess (Cassin/Drevon 2011). Pursuant to the above mentioned order, the main grid 
connection costs are calculated on the basis of an index established by the grid operator in consultation 
with the users and the organisations representing the collectives responsible for the public distribution 
of electricity. The index is approved by the Commission of Energy Regulation (CRE). This procedure 
though only applies to the distribution and not to the transmission grid (Enertrag 2011). 

However, stakeholders underlined that the applicants do not have the means to verify the proposed 
costs, due to missing access to certain information (among others the transit capacity on the line as 
well as the impact on the grid activity of the concerned installation) (Enertrag 2011, WPD 2011, 
Fröding 2011, Cassin/Drevon 2011). This situation leaves no or only very little room for discussions. 
RTE as French TSO as well as ERDF, as main French DSO, are challenging this perspective by 
outlining that results of all studies are communicated to the applicants, including a detailed 
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presentation of the findings (RTE 2011) and that the index of costs, published by ERDF and approved 
by the regulator is a guarantee of transparency (ERDF 2011). 

Generally, a high level of transparency regarding the composition of costs is advisable. Market actors 
should be enabled to relate to the cost structure of grid connection and to calculate upfront costs, 
which are to expect. Generally, grid operators are already offering broad information. For those cases, 
where installation operators are requesting further information to understand their individual cost 
composition it could be advised for the grid operator to install an information unit, which can process 
detailed requests. Such an institution would also account for a minimisation of wrong impressions that 
grid operators are billing more costs than actually accrued. 

RTE is owner of its grid, while ERDF exploits the grids as concessionaire of the communes. 
Stakeholders argued that ERDF could have then tendency to use the development of the decentralised 
power production to modernise and reinforce its grid, by systematically creating new infrastructure for 
the connection of production installations (Cassin/Drevon 2011).  

ERDF is opposing to this perspective by outlining that it has absolutely no tendency and no right to 
use the development of the distribution grid to modernise or reinforce its grid by systematically 
creating new infrastructures (ERDF 2011). ERDF further argued that such behaviour would 
immediately result in a complaint of generators at the CRE, which would treat such practice as a 
refuse to give access to the network and would condemn ERDF for these actions (ERDF 2011). 

The matter of grid connection costs is constantly evolving since 2007: 

- Prior to 2007, the producer had only to bear the grid connection costs in his reference tension 
level, thereby excluding any costs of connection in the higher tension level.3 Thus, the 
producer only paid the line connecting his installation to the nearest connection point, as well 
as the transformer in the substation. In addition, the “droit de suite” was applied, which 
allowed the first producer, who paid the costs of transformer installations to recover 
compensation from those producers, who used at a later date the same transformer in the 
substation.  
 

- From 2007 a new decree extended the scope of contribution to structures located in the higher 
tension level, which had to be modified to accommodate new producers. In consequence, the 
perimeter of the producer was enlarged. In addition, the decree abolished the “droit de suite”. 
In parallel, a new regime was developed: The principle of shared costs for the grid connection. 
Under this principle the grid operator covered 40% of the grid connection costs. This share 
was “repaid” through the Utilisation Tariff for the Public Electricity Network. So there was 
ultimately a sharing of costs among all network users.  
 

                                                      
3 Décret n°2007-1280 : 
http://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000000614065&fastPos=1&fastReqId=813587842&categorieLien=cid
&oldAction=rechTexte 
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- However, since summer 2010 and the NOME law of 7 December 2010, the regime has again 
changed. Stakeholders qualified this change as disadvantage for the producer (Cassin/Drevon 
2011). Article 11 of the Act abolished the principle of shared costs.4 At present, the entire 
connection costs are therefore charged to producers of electricity, without any privilege for 
renewables. 
 

The regional schemes for the grid connection of renewable energies of the “Grenelle II” -Act have 
tempered the evolution towards a deep costs approach. Effectively, they are defining a perimeter of 
mutualisation for the substations in the public transport network, for the transformation substations 
between the transmission and the distribution grid as well as the interconnections of these substations 
with the transmission network. 

However, the modalities for implementing these new provisions are still pending. Furthermore, the 
deadline for preparation of these schemes is set at six months after the establishment of the regional 
schemes for climate, air and energy and its wind component, the SRE (regional scheme on wind). 

For the time being, the producers are awaiting the new regulation and have to cover the higher costs 
for the grid connection. It is therefore advised to implement the new regulation as quick as possible to 
minimise the impact of this barrier. As above indicated the deadline for the preparation of the 
provisions is set at six months after the establishment of the regional schemes for climate, air and 
energy; yet, also these plans are still predominantly at a draft stage and haven’t been finalised up to 
now. As for the second aspect of this barrier, being the fact that installation operators have to pay all 
transformers in the voltage level to which they connect, as well as elements created in the next higher 
tension level, which may also include extension, a revision of the current French definition of shallow 
costs may be advised. A revision could take place in form of a broad forum of market participants and 
should reflect in a new definition the broadest consensus possible on the matter. A new definition 
would have to balance the benefit of the individual installation owner of being connected to the grid 
with the interest of the general public to minimise the socialised costs of the grid development and the 
development of electricity generation. A central matter would be to what extent could costs, which are 
currently covered by the installation owner be socialised; also reflecting the benefit of further RES-E 
connections for the general public 

As outlined above, it is mainly the transmission grid in France that is saturated. In this context, 
stakeholder offered different options as to how to solve this issue: on the one hand by creating new 
lines (which is nevertheless a difficult option given the administrative burdens for the construction of 
new lines), or by creating new transformers (225 kV), which is very expensive (Enertrag 2011, 
Cassin/Drevon 2011, Fröding 20011, WPD 2011). 

Stakeholders also expressed their concern as to the fact that network development has only been done 
project by project, meeting punctual demands for the connection of single producers (Enertrag 2011, 
Cassin/Drevon 2011, Fröding 20011, WPD 2011). The barrier of a punctual grid development is first 

                                                      
4 L’article 11 
http://www.legifrance.gouv.fr/jopdf/common/jo_pdf.jsp?numJO=0&dateJO=20101208&numTexte=3&pageDebut=21467&pageFin=21480 
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and foremost caused by the absence of a comprehensive grid development plan. With the further 
completion of the regional schemes of climate, air and energy (see above), as well as the plan for the 
public transmission grid a comprehensive picture of the required reinforcements and grid expansions 
will be established, allowing for a comprehensive execution of the grid development.   

This situation was already highlighted by stakeholder in previous studies by underlining that grid 
reinforcement works are only conducted in a punctual and selective way, mostly on regional level, 
mainly to solve the most pressing problems concerning the grid and to satisfy urgent demand (AEON 
2010). This lack of planning in longer terms has led to a saturation of the grid. In reaction to these 
conditions, the construction of new infrastructure is advised. Still, stakeholders also highlighted that 
the construction of these installations and the infrastructure will strongly increase costs, while at the 
same time project are smaller and less profitable, being located in less windy zones and in remote 
areas  (Enertrag 2011, Cassin/Drevon 2011, Fröding 20011, WPD 2011). Stakeholders also qualified 
the heaviness of regulation as well as its implementation as a restraint to this overall situation 
(Cassin/Drevon 2011) and outlined that notwithstanding the provisions of the “Grenelle II”-Act on the 
mutualisation of costs, applicants are worried about having to bear all costs for the network 
development (deep cost approach) (Enertrag 2011, Cassin/Drevon 2011, Fröding 20011, WPD 2011). 

In regard to the argument that network development has only been done project by project, ERDF, as 
main French DSO, pointed at the before mentioned currently applied legal regime, which does not 
allow for the distribution network operator to partly share the costs of network development between 
users benefiting from it (principle of billing the less expensive technical solution). Therefore ERDF is 
obliged to apply this regime, resulting in conditions, where the first user whose installation requires 
network development, has to pay for the whole works (except reinforcement costs at the upper voltage 
level) (ERDF 2011). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Lack of a national grid 

development plan 

 

Network development on 

a project by project basis 

with consequences for 

grid saturation 

Monitoring of the creation of regional schemes of 

climate, air and energy by the national ministry and the 

regional prefects. Evaluation of the regional schemes to 

comprehensively identify the required grid 

reinforcements and grid expansions.  

40, 26 

 Network development on 

a project by project basis 

with consequences for 

grid saturation 

Transmission grid 

saturation 

 

See answer above. In addition, it is positively to highlight 

that RTE has proactively started to identify and to 

overcome existing bottlenecks in the transmission grid, 

even in absence of most of the regional schemes.  

26, 20 

 Lack of transparency for 

reinforcement costs and 

for information to verify 

costs 

Tendency towards a deep 

cost approach 

Creation of an information unit of grid operators, which is 

processing detailed requests on the composition of costs 

for the connection. Regarding the tendency towards 

deep costs, the Grenelle II Act has reintroduced the 

option to mutualise the costs for connection between 

consecutive connecting installation operators in the same 

area, which is already decisively minimising the impact of 

this barrier. In addition, a revision of the current French 

definition of shallow costs could take place in a broad 

forum of market actors. 

25, 26 

Table 3: Connection: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid Operation 

Summary  

The French purchase obligation for RES-E provides generally favourable conditions for the 
development of electricity from renewable sources. As for the ancillary services there is a general 
obligation for RES producers to provide these services, with special regulations for the non-
interconnected territories of France (mainly the French overseas islands). Curtailment is rather well 
regulated, but occurs only occasionally. 

Relevant legal sources 

The legal framework for the operation of the grid with regard to system for the generation of 
electricity from renewable sources to the French grid is mainly regulated by French Act No. 2000-108 
on the Modernisation and Development of the Public Electricity Supply (“Loi n°2000-108 du 10 
février 2000 relative à la modernisation et au développement du service public de l'électricité”). In 
addition, the Decree No. 2001-365 of 26 April 2001 establishes provisions for the grid usage fee. 

Obligations, legal responsibilities and enforcement of legal rights 

As outlined above, renewable energy installations do not enjoy a privileged access to the grid, except 
in the context of the regional schemes for grid connection of renewable energies under Article 14 of 
the French act on the modernisation and development of the public electricity supply (“loi n°2000-108 
du 10 février 2000 relative à la modernisation et au développement du service public d’électricité”) as 
amended by the so called “Grenelle II-Act”  of 12 July 2010. 

These schemes define the transformers and the infrastructure to be created or strengthened to achieve 
the objectives set by the regional schemes for climate, air and energy. The capacities created by these 
new transformers are preferentially reserved for renewable energies for 10 years. However, 
implementing regulations have not been published yet (Cassin/Drevon 2011). 

On national level, the promotion of renewable energies is mainly realised by a system of obligation to 
buy electricity from renewable sources at favourable rates (feed-in tariff). This obligation derives from 
Article 10 of law n°2000-108 as well as from specific orders for the different RES technologies, 
especially the regulations on the feed –in tariff, which contain specific rules for the various RES 
sources. 

Regarding ancillary services (“services système”) the French grid codes contains specific obligation. 
In this context, the term ancillary service is referring to services provided by the production facility in 
order to maintain system stability. This is the maintenance of the frequency, of the tension as well as 
of the reconstitution of the network after an incident.  
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The services are set out by regulations5 and are defined differently by the respective grid operator 
(CRE 2011 a, Enertrag 2011). It is though to highlight that these services are mainly requested from 
producers, being connected to the transmission grid (SICAE-OISE 2011). The regulations provide 
very stringent conditions (Cassin/Drevon 2011). All production facilities have to correspond to 
specific capabilities, in particular for reactive power control systems and voltage regulation systems. 
These criteria are determined in the grid access agreement and in the agreement on the ancillary 
service participation. The implementation of this service is obligatory and the producer does not 
receive any bonus for their installation; however, the operator receives compensation in case the 
service is used by the grid operator (Enertrag 2011, Cassin/Drevon 2011). 

In this regard, stakeholders underlined that the implementation of ancillary service can be quite costly 
for the producer, as he has to respond to the legal obligation, but is eventually only compensated to a 
minor degree (in case the grid operator does not utilise the service). (Enertrag 2011, WPD 2011, 
Cassin/Drevon 2011, Nordex 2011). 

Regarding this identified barrier, it is to highlight that there is generally no bonus for a legal 
obligation. The state will not support installation operators with a bonus to satisfy their legal 
obligation. Still, the financial impact of the legal obligation for installation operators is a barrier for the 
further development and the integration of RES-E, as additional financial burdens have to be covered. 
In this regard two options to minimise the impact seems appropriate: 

As far as the obligation is addressing newly constructed installations, there would be the possibility to 
raise the Feed-in tariff of these installations, to cover at least a certain share of the additional expenses, 
which the installation operator has to bear by complying with its legal obligation; thus further 
promoting the development and integration of RES-E and facilitating the operation of the electricity 
network, even with a high share of renewable electricity.  

As far as the regulation is also concerning existing installations and is requiring that these installations 
are upgraded to comply with the legal obligation regarding ancillary services, the situation is to be 
judged differently. Here, the retroactive aspect of the regulation has to be borne in mind, which would 
allow for the introduction of a bonus for the provision of the required services. 

For the non-interconnected zones of the French territory (mainly the overseas islands), the French 
regulator (CRE) has requested to EDF SEI, the competent utility, to exclude RES producers, who are 
offering ancillary services, from the 30% rule, which is normally applied to the non-interconnected 
zones.  Generally, the 30% rule stipulates that the grid operator is entitled to curtail RES installations 
larger than 3kV if the penetration of RES energy is at 30% or higher (CRE 2011 a, ENERPLAN 
2011).   

                                                      
5 For the transmission grid, the ancillary services are regulated by the decree no. 2008-386 of 23 April 2008 and the order of 23 April 2008 
relating to the technical prescriptions for a grid connection of electricity production installations to the transmission grid. 
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Grid curtailment 

The responsibility of the DSOs as well as RTE, as TSO, in case of curtailment is defined by the 
respective distribution and transmission grid access agreements. In this framework, the grid operator 
reserves a number of interruptions up front to ensure the continuity and the quality of service.  

With regards to RTE, Article 6 of Decree No. 2001-365 of 26 April 2001 provides that only supply 
interruptions longer than six hours will entitle the RES plant operator for abatement. However, RTE, 
as French TSO, challenges this regulation by outlining that a producer has only to bear the 
consequences of curtailment, if the interruption has its origins on the specifically dedicated grid for the 
installation (réseau d’évacuation) (RTE 2011). The level of guarantee for this part of the grid is 
chosen by the installation operators at the time of grid connection (RTE 2011). RTE further 
highlighted that if the origin for the required curtailment is outside the specifically dedicated grid part, 
it is the TSO who bears the consequences (RTE 2011). 

ERDF as well as the other DSOs is committed under section 5.1.1.1.1 of the public distribution grid 
access agreement for generation facilities connected to the high voltage grid to cause no more than two 
interruptions per calendar year for reinforcement works. In addition, ERDF is also committed to a 
limited number of interruptions (30 mini interruptions/year) for purposes other than reinforcement 
work (Fröding 2011). In case of non-compliance with these quantitative commitments, ERDF is liable 
for any damage of the producer, caused by the interruption (CRE 2011 a, Cassin/Drevon 2011).  

Stakeholder highlighted though that these interruptions may have serious consequences for the 
installation, especially by accelerating the obsolescence of equipment (Enertrag 2011, WPD 2011, 
Cassin/Drevon 2011).  

An approach to this barrier would have to weigh the interest of the installation operator in minimising 
the obsolescence of the equipment against the interest of the grid operator in operating and 
maintaining a reliable system and being able to undertake required reinforcement works.  

Discussions on the matter could be held in form of an expert commission, consisting of representative 
of the various market actors. The commission would have to address inter alia the question as to what 
degree the equipment can be abused without accelerating the obsolescence of the equipment. In 
addition, the commission would also have to discuss whether the number of pre-reserved (mini) 
interruptions of the installation service can be minimised, still ensuring that the grid operator can 
perform its foreseen tasks. 

Yet, stakeholders also outlined that interruption are not frequently occurring, but that ERDF has until 
now failed to update its security system in order to integrate power reserves (WPD 2011, Enertrag 
2011). Generally, wind installations are able to withstand exceptional situation such as drop of tension 
(Low Voltage Ride Trough), as also foreseen by the law; still, ERDF prefers to initiate its own 
protection system. ERDF outlined in this regard that its protection schemes are being updated to 
integrate the fault ride through curve, introduced by the order of 23 April 2008 and thus to ensure that 
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the generation installation protections operate before ERDF’s one, when a fault occurs and the voltage 
drop remains within the limit of the fault ride through curve (ERDF 2011). 

In this context, stakeholder expressed their regret as to the lack of contractual security as well as to the 
discretionary definition given by the respective grid operator (Cassin/Drevon 2011). 

As above outlined, ERDF is currently updating its protection scheme to integrate the fault ride through 
curve. The main French DSO is consequently addressing the identified barrier. It remains to see if the 
updated scheme is appropriate to remove the detected obstacle and whether a new scheme can be 
developed in due time. 

As for the non-interconnected zone of the French territory (mainly the French overseas islands), a 
different regime is applied. Article 22 of the decree of 23 April 2008 introduced the 30% rule, 
stipulating that the grid operator is entitled to curtail RES installations larger than 3kV if the 
penetration of RES energy is at 30% or higher.6 The installations operator is not entitled for 
compensation in such case (Cassin/Drevon 2011, SER 2011).  

Still, stakeholders underlined that the rule has not been applied until now (CRE 2011 a, SER 2011). 

 

                                                      
6 
http://www.legifrance.gouv.fr/affichTexte.do?cidTexte=JORFTEXT000018698004&fastPos=1&fastReqId=206187795&categorieLien=cid
&oldAction=rechTexte 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 No bonus for compliance 

to obligatory ancillary 

services 

High costs for producers 

to offer ancillary services 

 

Generally, no financial support for legal obligations. Yet, 

two options for newly constructed and existing 

installation to minimise the impact of this barrier: 

1. For newly constructed installations the FiT tariff 

could be raised to over at least a share of the 

additional expenses of grid operators for the 

provision of the services. 

2. Existing installation, which have to be upgraded 

to satisfy the legal obligation could indeed be 

supported by a bonus, to accommodate the 

retroactivity of the regulation. 
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Accelerated obsolescence 

of equipment due to (high 

number of mini) 

curtailments  

  Establishment of expert commission to address the 

concurring interests of the parties. The commission 

would have to address inter alia the question as to what 

degree the equipment can be abused without 

accelerating the obsolescence of the equipment. In 

addition, the commission would also have to discuss 

whether the number of pre-reserved (mini) interruptions 

of the installation service can be minimised, still ensuring 

that the grid operator can perform its foreseen tasks. 

 

33 

Security system of the 

grid (ERDF) has not been 

updated to integrate 

  ERDF is already addressing the barrier by updating its 

protection scheme. It remains to see if the updated 

scheme is appropriate to remove the detected obstacle 

and whether a new scheme can be developed in due 

34 
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power reserves time. 

 

Table 4: Operation: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid development  

Summary 

The development of the grid has been identified as a key issue for the further integration of RES-E 
into the grids. Yet, there is no comprehensive grid development plan for the whole of France. The 
“Grenelle II” -Act has called for the creation of regional development schemes on climate, air and 
energy, which should outline the regional planning for the RES development, including quantitative 
objectives. In addition the ministry for energy is also defining wind off-shore zones, which will be 
developed in the framework of calls for tender. The sum of the before mentioned plans and 
development zones will outline the required development for the whole of France. However, as time is 
running short, stakeholders expressed concerns as to the realisation of the plans until 2020. The grid 
operators, to a very large extent by the incumbent generator EDF, have a very dominant position 
regarding decisions on future grid development. In this regard, the Commission for Energy Regulation 
has no power to review investment figures of the grid operators. The costs for the grid development 
are born by the final consumers via their electricity bill.  

Relevant legal sources 

The development of the French grid is mainly regulated by Act No. 2000-108 on the Modernisation 
and Development of the Public Electricity Supply (“Loi n°2000-108 du 10 février 2000 relative à la 
modernisation et au développement du service public de l'électricité”) and the so called “Grenelle II” -
Act (“Loi n° 2010-788 du 12 juillet 2010 portant engagement national pour l'environnement”). Other 
relevant laws are the Decree No. 2001-365 of 26 April 2001, establishing the cost allocation regime 
and the multi-annual investment plan of the French government (“Arrêté du 15. Décembre 2009, 
relative à la programmation pluriannuelle des investissement de la production d’électricité”). In 
addition, the so called POPE-law (“Loi 2005-781 de Programme fixant les Orientation de la Politique 
Énergétique) introduced the wind development zones. 

Regulatory framework for grid development   

Before 2010, there were no specific procedures to integrate renewable energy in the grids. However, 
Act No. 2005-781, the so called “POPE (Programme fixant les Orientation de la Politique 
Énergétique)”-Act, introduced the Wind Development Zone (ZDE), which was envisaged to create a 
comprehensive planning environment for the whole for France (Nordex 2011, Cassin/Drevon 2011, 
AEON 2010). The establishment of a ZDE was under the authority of the prefect and was subject to 
three conditions: wind potential, landscape and environmental protection and grid connection 
capacities (AEON 2010). Thus, connection capacities and with it the integration of renewables were 
already considered as criteria for the further development of RES in France. 
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The “Grenelle II” -Act of 12 July 2010 foresees the creation of regional schemes on climate, air and 
energy for every single French region, determining particularly the future quantitative objectives for 
renewable energies. These schemes are subject to a concertation between the prefect, the regional 
council, the municipalities and the network operators (CRE 2011 a, RTE 2011, ERDF, Fröding 2011).  
Once the regional scheme is validated by the prefect, the grid operator has to propose a connection 
scheme, within a delay of 6 months (Cassin/Drevon 2011). It is within these regional schemes for the 
grid connection of RES that the grid operator can begin with the reinforcement and the extension of 
the grid (this is mainly addressing the TSO; still, DSOs will also participate as they install the required 
installations and infrastructures between the distribution grid and the actual installation). 

It is advised to carefully monitor the implementation of the regional plans for climate, air and energy 
and to accelerate this process with all available means. The national competent ministry with the 
support of the regional prefects could potentially fulfil this task and support regional authorities, if it is 
required. 

As already indicated previously, the created capacity on the network is reserved primarily for 
renewable energy installation for a period of 10 years (CRE 2011 a, RTE 2011, ERDF, ENERPLAN 
2011, SRD 2011, SICAE-OISE 2011). 

Producers will pay a portion of these installations and the infrastructure, but the basis for calculation is 
not yet defined.  

Obligations, legal responsibilities of the grid operator in relation to 
the RES-E producer 

Generally, grid operators are obliged to ensure the proper performance of the grid (Cassin/Drevon 
2011). Yet, there is no obligation set out by law to develop the grid in case an (RES) installation 
cannot be dispatched. Consequently, there is also no legal claim for producers suffering from 
insufficient dispatching capacities. 

Stakeholders though highlighted that there would nevertheless be a contractual claim, derived from the 
grid connection offer of the grid operator and subsequently from the grid connection agreement 
between the parties (Cassin/Drevon 2011). The Technical and Financial Proposition as element of the 
agreement, outlines inter alia the grid reinforcements and grid extensions required for the connection 
of the respective installation.  

As most content of the grid connection agreement is stimulated by the law and does not depend on the 
discretion of the grid operator, the contractual claim cannot be considered a barrier to the system. Any 
breach of the original obligations of the grid operator under the grid connection agreements, will 
entitle the plant operator to even claim for compensation of the suffered damage, based on the 
contractual claim (Cassin/Drevon 2011). 
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Regulatory instruments to encourage grid development 

Generally, stakeholders indicated that the grid tariffs are set by the French regulator, in order to cover 
the costs for the planned investments, while also respecting the governmental multi-year annual 
investment plan as fixed by the decree of 15 December 2009 (RTE 2011, ERDF 2011). The latter is 
inter alia outlining on the governmental growth targets for 2020 for the respective RES technologies, 
being 25,000 MW for wind and 5,400 MW for PV. 

The French Commissions on Energy Regulation (CRE) has outlined in this context that the regulator is 
not in the position to actually facilitate the integration of RES through the setting of tariffs for the 
French grid (CRE 2011 a). The Commission further clarified that the tariffs are set to cover the actual 
costs of the grid operator regarding the grid reinforcement and the grid extension (CRE 2011 a). In this 
regard, the grid operators announce their financial demand as well as the consequent cost level to the 
Commission of Energy Regulation (CRE 2011 a). The CRE has no competence to revise the 
specifications of the grid operator and will only adapt the tariff to cover the announced financial 
demand (CRE 2011 a).  

Both, the main French DSO and the TSO are strongly opposing to this view of the Commission of 
Energy Regulation (CRE), by outlining that the regulator is indeed empowered by the law to review 
the investment decisions of the network operators (RTE 2011, ERDF 2011).The TSO and the DSO 
further highlighted that the CRE does actually control the Price Control Review process (as indicated 
in Article 4 of the Act No. 2000 -108) and is entitled to access any information necessary for the 
approval of the investment plans (RTE 2011, ERDF 2011). 

If one follows, this last perspective of the two grid operators, the regulator would have the legal power 
to review the investment decision; thus, having the ability to encourage grid development.  

In contrary, if one follows the perspective of the CRE, this would indicate a very dominating position 
of the grid operators regarding the grid development. The governmental planning elaborates in so far 
only on the capacity targets for 2020, while neglecting any indication regarding the financial 
framework of the foreseen development. As argued by the CRE, the position of the regulation 
authority would be limited to the adaptation of the tariff to the claimed demand of grid operators. 
Thus, grid operators would have full discretion to decide on the location of grid reinforcement or grid 
extension infrastructure as well as on the required financial investment for their planned infrastructure 
development. Taking into account that the incumbent generator (EDF) controls the large majority of 
grid operators, this would certainly be an issue.  

In this case, it is to advise to review the current separation of functions and to foster the role of the 
French regulator to ensure a control of market development through an independent body. This role 
would also be in line with regulations of the EU Third Energy Package, foreseeing a strong position of 
national regulators for the further liberalisation of the energy market. 
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Grid development studies and planned improvements 

In France, no comprehensive grid development study, which includes renewable energy, has been 
established until now. As outlined before, the “Grenelle II” -Act of 12 July 2010 foresees the creation 
of regional schemes on climate, air and energy for every single French region, determining particularly 
the future quantitative objectives for renewable energies. The sum of regional development schemes 
collectively will allow for the establishment of a comprehensive development map for the whole of 
France (Enertrag 2011, CER 2011, RTE 2011, ERDF 2011, SICAE-OISE 2011, SDR 2011). In 
addition, the competent ministry for energy issues is defining five off-shore zones under the before 
mentioned call for tender, which will further enrich the development planning (Enertrag 2011, WPD 
2011).  

However, the implementation of the envisaged grid reinforcement works will take substantial time 
(AEON 2010). Even with an established comprehensive grid reinforcement plan, time would be 
extremely short. Yet, as the regional development schemes for climate, air and energy are 
predominantly still at a draft stage, there is a major shortage regarding the implementation time. This 
situation has to be identified as barrier regarding the infrastructure development. Stakeholders already 
called last year for a timely development of comprehensive grid reinforcement plan and highlighted 
the urgent importance for the development of the French grids (AEON 2010).  

In 2010, RTE, as French TSO, outlined on the above mentioned circumstances that delays for grid 
development are especially caused by lengthy legally compulsory consultations for grid reinforcement 
works (AEON 2010). Furthermore, project developments, especially for wind installations, were 
realised in far shorter periods in comparison to the time needed for the reinforcement of the grid 
(AEON 2010). Under these conditions, RTE was only hardly able to cope with the large scale 
development of RES, resulting in shortages of grid infrastructure in some regions (AEON 2010). 

The barrier of lengthy compulsory consultations for the development of the grid is a common 
phenomenon in the majority of Member States. The barrier has become more obvious with the raising 
share of decentralised electricity production and the determination of the ambitious national renewable 
energy targets for 2020 and the accordant required development of the grid.  

Taken actions in other Member States to overcome the identified obstacles could be used as 
orientation to address the French barrier. In this regard, the German government has passed several 
legal reforms in July 2011 to address identifies bottlenecks for the German grid development. Central 
element of the new law is the Grid Acceleration Act, which aims at simplifying the existing 
administrative procedure; thus accelerating the entire grid development process.  

Elements of this new regulation are: The introduction of planning at central Federal level, creating a 
Federal sector plan, the boost of participation and transparency during the development process by 
introducing compensations for municipalities, by participating concerned citizens already at an very 
early stage of planning and development and by increasing campaigning to inform about the necessity 
and the benefits of the further grid development. Furthermore, the new German regulation foresees a 
reduction of the working load for public administration by outsourcing certain tasks to private experts, 
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as well as simplifying permission procedures through the harmonisation of the existing processes. 
Finally, the new regulation also calls for the improvement of the regulatory framework.   

In addition, stakeholders in 2010 also elaborated on the substantial investment required for the 
reinforcement and expressed concerns as to the fact that grid operators were reluctant to make the 
investment without reliable information regarding anticipation of future demands and location of 
installations, not at least to avoid false investments (AEON 2010) 

Here situation has fairly improved. Stakeholders in 2011 highlighted especially the above mentioned 
new offshore procedure and the engagement of RTE in this context. The reservations of connection 
capacities as well as the already initiated grid reinforcement works were qualified as a promising 
starting point. In addition, stakeholders also underlined the realised reinforcements of transmission 
lines by RTE in some regions in anticipation of the regional development schemes.  

Still, only a comprehensive overview on the whole of France, in form of the combined regional 
development schemes will allow for a clear picture on the situation and the actual demand for grid 
reinforcement and grid extension. In this context, the author would like to recall the French 
development targets for 2020, requiring a total RES growth of 78% in the period 2010-2020. Keeping 
in mind that this compares with a RES growth of 1.4% in the period 2003-2008, and a growth of 0% in 
the period 1998-2008 (Eurostat 2011), it becomes obvious that the required effort regarding RES 
development during the upcoming years is very challenging. The development of the grid 
infrastructure will be crucial factor in this regard. Stakeholders expressed their doubts as to the 
realisation of a comprehensive grid reinforcement and extension until 2020 (AEON 2010). 

Costs 

The investments in the development of the grid are financed through a grid usage fee, as set out by 
Article 2 of the decree no. 2001-365 of 26 April 2001.  As foreseen by Article 8 of the before 
mentioned decree, the Commission on Energy Regulation with the approval of the competent 
ministries has introduced a transmission fee (SICAE-OISE 2011). Yet, the Commission has set the 
tariff for producers at zero percent, if the plant is connected at a voltage level < 225 kV (Enertrag 
2011). Consequently, the costs are allocated to the final consumers via their electricity bill (ERDF 
2011, SDR 2011, SICAE-OISE 2011). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Lack of a national grid 

development plan 

 

Network development on 

a project by project basis 

with consequences for 

grid saturation 

Monitoring of the creation of regional schemes of 

climate, air and energy by the national ministry and the 

regional prefects. Evaluation of the regional schemes to 

comprehensively identify the required grid 

reinforcements and grid expansions. 
 

40, 26 

 Lengthy compulsory 

consultations for grid 

development 

 

Grid development process 

cannot cope with the 

speed of large scale RES-E 

development 

Common phenomenon in a majority of Member States. 

Taken actions from other countries could serve as an 

orientation to address the national obstacle. German 

example: introduction of an Grid Acceleration Act, 

consisting of various measures; e.g. introduction of 

planning at central Federal level, creating a Federal 

sector plan, the boost of participation and transparency 

during the development process by introducing 

compensations for municipalities, by participating 

concerned citizens already at an very early stage of 

planning and development and by increasing 

campaigning to inform about the necessity and the 

benefits of the further grid development. 

 

42, 43 

 Grid operators reluctant 

to expand grid  without 

reliable information on 

anticipation of future 

demands and location of 

Shortage of grid 

infrastructure in some 

areas 

 

Monitoring of the creation of regional schemes of 

climate, air and energy by the national ministry and the 

regional prefects. Evaluation of the regional schemes to 

comprehensively identify the required grid 

reinforcements and grid expansions. In addition, it is 

positively to highlight that RTE has proactively started to 

43, 40 
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installations identify and to overcome existing bottlenecks in the 

transmission grid, even in absence of most of the regional 

schemes. 

Limited power of the 

regulator to review 

financial investment 

decisions of grid 

operators regarding grid 

expansion 

  Foster the role of the regulator to ensure market 

surveillance by an independent body, in conformity with 

the regulations of the EU Third Energy Package. 

38 

Table 5: Development: Summary of identified barriers and proposed solutions to overcome barriers 
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Market integration 

Summary 

The French electricity market is advanced in terms of market design and the market options available, 
but is still highly concentrated especially on the generation side. With an Intraday Market in place as 
well as a short gate closure time, the market could in principle accommodate RES-E generators. 

RES-E is supported under a feed-in system and public tenders. There are no options for exposing these 
generators to market signals within this support mechanism, unless RES-E generators leave the feed-in 
scheme altogether, which is however very unattractive for virtually all generators. Under the feed-in 
scheme, there is no balancing responsibility for RES-E. 

Relevant Legal Sources 

The legal framework for the support of RES-E is mainly defined by the French Act No. 2000-108 on 
the Modernisation and Development of the Public Electricity Supply (“Loi n°2000-108 du 10 février 
2000 relative à la modernisation et au développement du service public de l'électricité”). The orders 
on the single technologies (arrêtés) each determine the feed-in tariff for a certain source of energy. The 
above mentioned Act also provides the basis for the development of a liberalised electricity market. 

Market Design 

General availability of markets 

The French electricity market provides all the main trading options, including bilateral trading and 
exchange-based trading at the power exchange run by PowerNext. The exchange provides a day-ahead 
power auction that started in 2001 with hourly prices. In 2009, the French exchange merged with the 
German EEX and the joint EPEX spot market was launched. There is a central balancing market 
(“Mécanisme d’ajustement”) that is run by the system operator RTE. 

The French Intraday Market (“Marché infrajournalier”) was launched in November 2007. It is 
operated by the French power exchange PowerNext. There are also some possibilities for cross-border 
intraday trade (Borggrefe, Neuhoff 2011). 

The gate closure of the day-ahead spot market is at 11:00 am day-ahead. As for the gate closure of the 
Intraday market and the start of the actual balancing market, this used to be two hours (CEER 2009), 
but is now set at only one hour before delivery (Weber 2010). This very short time period would be 
beneficial for fluctuating generation, if these generators were to participate in these markets. 
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While the market design has evolved to provide the necessary trading options, including those that 
would be relevant for renewables, the market is still characterised by a high concentration level, 
including in generation, where EdF that is under majority ownership of the state is by far the largest 
generator (IEA 2010). The high concentration level is illustrated by the following graph. Interestingly, 
even without including EdF, the generation market is very concentrated. Starting in 2001, EdF 
launched a number of auctions to sell off virtual power plant capacity. Such capacity is currently held 
by 36 companies (CRE 2011 b), but despite this EdF could maintain its dominant position. 

 

Chart 5: HHI concentration index – fourth quarter 2010 (CRE 2011 b) 

The high market concentration as well as the high share of bilateral trades (CRE 2011 b) has made it 
difficult to develop sufficient liquidity in the power market and can lead to high and unreasonable 
prices in the markets available, thus constituting an entrance barrier (De Vos et al 2010). 

Support Scheme Design 

General support scheme design 

The French support scheme is based on a feed-in tariff. The tariff is paid for 15 or 20 years, depending 
on the technology. For larger projects above 12 MW, there are separate tenders. In both cases, the 
tariff paid does not depend on market conditions. 

Mechanisms to promote market integration 

There are no mechanisms available yet in the French system to promote market integration within the 
feed-in scheme. The only option for RES-E generators to participate in the market is to leave the feed-
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in scheme. If the feed-in tariff has been granted, the producer has the right to cancel the feed-in-
contract, without any penalty, at three months’ notice, as laid down in Article 12 of the standard 
contract provided by EdF and approved by the Energy Department7. However, once the producer has 
quit the tariff, it is – unlike for example in Germany – not allowed to re-enter the feed-in tariff. As a 
consequence, there is no mechanism in place to balance the risk that result from market integration. 
Under these conditions, choosing the competitive market, where prices are volatile and generally 
lower, instead of the feed-in system is only a theoretical option for RES-E generators. 

Balancing responsibility for RES-E 

Under the feed-in scheme, RES-E generators only feed their electricity into the grid whenever it is 
produced and have neither a scheduling nor a balancing responsibility and there are no incentives or 
penalties in place for wind generators to meet production forecasts. Plants above 12 MW that are 
supported under the tender scheme have to submit a production schedule to the TSO for the following 
day. The resulting balancing costs are born by the system operator and spread across system users 
(CEER 2009; Hiroux, Saguan 2009). 

  

                                                      
7 http://www.edf-oasolaire.fr/docs/CG_S10_12_Aout_2010.pdf   



RES-INTEGRATION – Country Report France 
 

 

 
 

50 

Literature and sources  

Borggrefe, Neuhoff (2011): Borggrefe, Frieder, Neuhoff, Karsten,  Balancing and Intraday Market 
Design: Options for Wind Integration. Smart Power Market Project. Berlin, Cologne: Climate Policy 
Initiative 2011. 

CEER (2009): Council of European Energy Regulators, Regulatory aspects of the integration of wind 
generation in European electricity markets, Public Consultation. Brussels 2009. 

CRE (2011 b): Commission de Régulation de l’Électricité (French Energy Regulatory Commission), 
Electricity and natural gas market observatory. Paris, 2011. 

De Vos et al (2010): De Vos, Kristof., Driesen, Johan., Belmans, Ronnie, Balancing Management 
Mechanisms for Intermittent Power Sources – A Case Study for Wind Power in Belgium. Leuven: 
Katholieke Universiteit Leuven ESAT, 2010. 

Hiroux, Saguan (2009): Hiroux, Céline, Saguan, Marcelo, Large-scale wind power in European 
electricity markets: Time for revisiting support schemes and market designs? Paris: University of Paris 
XI, 2009. 

IEA (2010): International Energy Agency, Energy Policies of IEA Countries, France 2009 Review. 
Paris, 2009. 

Weber (2010): Weber, Christoph, Adequate intraday market design to enable the integration of wind 
energy into the European power systems. Essen: University Duisburg-Essen, 2009.



RES-INTEGRATION – Country Report France 
 

 

 
 
   51 

NREAP Analysis 

The table below presents an overview on the identified national barriers of the RES Integration study 
as well as on the respective NREAP content. Throughout the study, the consortium carefully analysed, 
if the identified barriers of this study are addressed in the national energy action plan and whether or 
not the NREAP does foresee a solution approach: 

- The column “Barrier identified in RES Integration Study” lists the various barriers, which the 
present study identified and addressed. The list contains barriers from the section connection, 
operation as well as development.  

- The column “Is the barrier Contested?” would indicate, whether stakeholders in the country 
under concern would oppose to the identified barrier, namely if they do not see the listed issue 
as a barrier to the system.  

- The column “Section in NREAP” identifies, if and where the respective NREAP is addressing 
the barrier under concern. The column would list the specific section of the national action 
plan.  

- The column “Summary of foreseen Measure” would contain a short description of the 
foreseen measure of the NREAP, to overcome the addressed barrier. The column would be 
empty, if the respective NREAP does not identify the barrier, respectively if the NREAP does 
not propose a solution to the issue. 

- The column “Comments & Evaluation” would contain a short analysis of the proposed 
NREAP solution and would evaluate, whether the solution is an appropriate and credible 
option to overcome the existing issue. If the NREAP does not identify the barrier, this section 
may also contain a short summary of the identified issue. 

For a detailed description of the identified barriers in the framework of the RES Integration study, we 
kindly refer to the sections above, regarding connection, operation, development and market 
integration of RES-E installations. 
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Barrier identified in RES 

Integration Study 

Is the 

barrier 

contested? 

Measures foreseen in NREAP 

Section in 

NREAP 

Summary of foreseen Measure Comments & Evaluation 

Lack of a national grid development 

plan  

4.2.6.  – 

Developme

nt and 

integration 

of 

renewable 

energies 

Development of regional plans for 

climate, air and energy (regional targets 

for 2020) as set out by the Grenelle II Act, 

from which will be developed regional 

plans for connection to the renewable 

energy network.  

Development of Wind Power 

Development Zones (ZDE) as well as of a 

plan for the development of the public 

transmission network. [The sum of these 

plans will outline on the required 

development for the whole of French 

network.] 

The process of establishing these plans is ongoing; 

yet, time is running short, especially bearing in mind 

the required time for the actual construction of the 

new grid as well as the remaining time until 2020.  

Network development on a project 

by project basis with consequences 

for grid saturation 

 
Not 

addressed 
 

In absence of a comprehensive French network 

development plan, grid development was carried 

out in a punctual way and on a project by project 

basis. Only with a comprehensive overview on the 

current condition of the grid and an identification of 

the required reinforcements and expansions will it 

be possible to sustainably develop the grid and to 

minimise current grid saturation conditions.  

Lack of transparency for 

reinforcement costs and for 

information to verify costs 

Yes 
Not 

addressed 
 

Stakeholders highlighted that due to missing access 

of information, applicants for grid connection are 

only to a very limited extend enabled to verify the 
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proposed costs for the connection of the grid 

operators. 

Transmission grid saturation 
Yes 

4.2.6.  – 

Limitations 

of the 

network 

for the 

integration 

of 

renewable 

energies 

Currently, several grid development plans 

are being drafted to ensure a 

development of the existing grid to meet 

the future generation of RES-E (see 

answer to lack of a national grid 

development plan). In addition, RTE, as 

transmission grid operator, is also 

proactively anticipating future generation 

capacities and is reinforcing or expanding 

parts of its grid, even in the absence of an 

already established regional development 

plan.  

As also highlighted in the French NREAP the 

expansion and reinforcement of the French 

transmission grid will take substantial time (up to 56 

months); time constraints may be a consequence, 

especially in meeting the ambitious French RES 

targets for 2020. It is still positively to highlight that 

RTE has proactively started to reinforce and expand 

parts of its grid, even in absence of a regional 

development plan; thus trying to minimise potential 

future constraints.  

Tendency towards a deep cost 

approach 
Yes 

4.2.6. – 

Acceptance 

and 

sharing or 

network 

adaptation 

costs 

Introduction of a pooled cost solution 

between renewable energy producers, 

which construct and connect installations 

consecutively within the same area, 

based on the new Grenelle II regulation.  

The option to mutualise the required grid 

development costs for the connection of new RES-E 

installations would already minimise this barrier 

decisively. In addition, there is still the regulation 

setting out that the installation operator has to 

cover the costs for all transformers in the voltage to 

which he connects as well as for all elements created 

in the next higher tension level; thus comprising 

costs for the grid connection as well as for the grid 

extension.  

No bonus for compliance to 

obligatory ancillary services 
 

Not 

addressed 
 

The French system provides for an obligation of RES-

E installation operators to offer ancillary services. 

Yet, the installation operator does not receive a 

general bonus for these services, but is only 

compensated in case the offered service is used by 

the grid operator. Costs for the provision of ancillary 
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services may be very high; the producer however is 

eventually only compensated to a minor decree, i.e. 

in a situation requiring for the use for the ancillary 

service.  

Accelerated obsolescence of 

equipment due to (high number of 

mini) curtailments 

 
Not 

addressed 
 

The legal framework for curtailment is agreed 

between the installation operator and the grid 

operator in the grid access agreement. In this 

contract the grid operator generally reserves a 

number of (mini) interruptions up front for 

reinforcement measures and other incidents. 

Stakeholders underlined that these interruptions 

affect the installations, by accelerating the 

obsolescence of the equipment.  

Security system of the grid (ERDF) 

has not been updated to integrate 

power reserves 

 
Not 

addressed 
 

Until recently, ERDF, as main French distribution 

operator, had failed to update its grid security 

system to integrate power reserves, allowing 

installations to make use of their own security 

means (e.g. low voltage ride through).  ERDF has 

announced that its current system is being updated 

to integrate the fault ride through curve, ensuring 

that installation protection operates before ERDF’s 

one. 

Lengthy compulsory consultations 

for grid development  

4.2.6. – 

Procedures 

for the 

authorisati

on of 

infrastruct

ure 

 

RTE, as French transmission grid operator, 

highlighted that delays of the grid development are 

especially caused by lengthy legal compulsory 

consultation regarding the grid reinforcement works. 

In addition, RES project developments are today 

realised in far shorter periods in comparison to the 

time needed for the reinforcement of the grid. 

Limited power of the regulator to Yes Not  The French Commission on Energy Regulation has 
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review financial investment 

decisions of grid operators 

addressed outlined that it is not in the position to actually 

revise the specifications of grid operators regarding 

their financial demand for the future development 

of the grid; but that it is only adapting the current 

tariffs to meet the announced financial demand of 

grid operators.  

Table 6: Summary of identified barriers and treatment of barriers in NREAP  

 

 


