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Executive summary 

Grid connection   
 Effect on integration of RES-E Positive 
 Obligation to reinforce if necessary Yes 
 Distribution of costs Shallow 
 Relevant grid level Distribution grid & Transmission grid 
 Main barriers to integration Communication between stakeholders 

Lack of transparency 
Definition of technical and legal 
requirements 

 
Grid operation    
 Effect on Integration of RES-E Positive 
 Purchase obligation Yes 
 Occurrence of grid curtailment Rare but increasing 
 Main barriers to integration Grid curtailment 
 
Grid development   
 Effect on Integration of RES-E Neutral 
 Regulatory instruments  Insufficient 
 Nationwide grid development studies Not-existent 
 Main barriers to integration Public opposition 

Complicated permission procedures 
Lacking financial incentives 

 
Market design   
 Functioning markets All market options available 
 Intraday market and gate closure Intraday available 

Gate closure time: 15 min before 
delivery 

 Main issue Limited competition in the wholesale 
market 

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

elements 
Option to switch between feed-in and 
direct selling, green electricity privilege 
 

 Balancing responsibility for RES producers None under FiT, full responsibility 
under premium scheme 

Table 1: Overview on grid and market integration Germany  

Germany is the largest economy in Europe, and the largest consumer and producer of electricity. 
Despite not too favourable natural conditions, Germany is rightly considered as a frontrunner country 
in renewable electricity, thanks to the extremely rapid development during the last 15 years. Due to the 
relatively scarce large hydro resources, Germany started from a very low share of RES-E, which was 
only 3.1 % in 1990. According to the data provided by Entso-e, the RES-E share has reached 16.7% in 
2010, according to the German government, the share is even 17%. 
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The ongoing discussion has a strong focus on high voltage and transmission level. Most of the current 
problems for the integration of RES-E into the grid, however, seem to occur on medium voltage or 
low voltage and distribution grid level. This is not very surprising considering the fact that 95% of the 
German grid consists of low and medium voltage grid. Still, due to the expected growth of large 
offshore wind parks, barriers on transmission grid level will most likely become a pressing issue in the 
near future. 

The German legal framework provides favourable conditions for the connection of RES-E plants. 
Though there are practical barriers that make the grid connection process one of the most difficult 
steps when developing RES-E projects it should be considered that there have been thousands of RES-
E systems that were installed in the last years to the German grid. The vast majority of RES-E 
installations were connected to the grid without serious conflicts and in a standardized manner. 
Therefore, when comparing the situation in Germany with many other EU countries, the existing 
barriers have so far not seriously hindered the deployment of RES-E installations. It goes without 
saying that this assessment differs depending on the specific RES-E technology, the particular size of 
the RES-E installation, the involved actors and many other factors. The connection process of offshore 
wind plants, to give an example, has been quite problematic for a long time. In 2009, though, new 
procedures have been introduced that have solved many of the problems and that could be regarded as 
benchmark for other European countries. With hindsight to the extremely positive development of 
RES-E in the past 20 years and the quick reaction to identified barriers, the grid connection of RES-E 
plants is still positively evaluated.  

Because of the existing purchase obligation for electricity from renewable sources, the framework 
regulating the operation of the grid provides favourable conditions for the deployment of RES-E 
installations. The high deployment of variable RES-E installation, however, leads to an increasing 
discussion on the limits to the technical integration of RES-E. This is expressed in a broad discussion 
on grid curtailment, which occurs very rarely but with a growing tendency. As of today, the share of 
curtailed electricity amounts to ca. 0.1% of overall fed-in RES-E electricity and large project 
developers reported that they have not experienced any curtailment measures, yet.  

The development of the grid has been identified as one of the key issues for the further integration of 
RES-E into the grids. The vast majority of measures in this regard are taking place on the level of the 
distribution grid. However, transmission grid will play in the future a decisive role. The main barriers 
for the development of the grid are public opposition, complicated permission procedures and lacking 
financial incentives. In Germany, there is a great variety of grid development plans, which have been 
set up by different institutions and authors; still, their respective legal and political impact differs 
highly. Access to the official grid development plans established by grid developers is limited to a 
certain group of stakeholders. Two years ago, a German Environmental NGO has started a new 
approach to mitigate barriers for the development of the grid under the broad involvement of most of 
the relevant stakeholders. This approach could serve as benchmark in other EU member states. In July 
2011, the German government has undertaken legal reforms to improve the situation for the 
integration of RES-E. Essential parts of the legal reforms have been taken into account. The reform 
has addressed most of the above mentioned barriers at least as far as the transmission grid is 
concerned. The high amount of pressing barriers on the one hand and the quick and innovative 
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instruments to overcome them on the other, lead to a neutral assessment of grid development 
conditions in Germany.  

In Germany, a number of features have been introduced in the market design which are favourable for 
RES-E integration: there is a relatively short gate-closure time as well as an intraday market where 
traded volumes have been increasing. Accessibility of balancing markets is addressed by the regulator. 
Due to the feed-in tariff support scheme there is not much long-lasting experience with direct market 
participation of RES-E. Rather, until early 2012 most RES-E has been marketed by the TSOs. 

The main support for renewable energies in Germany is a feed-in tariff scheme, with tariffs being paid 
for a fixed amount of time and underlying a pre-defined degression for new installations. The 
Renewable Energy Sources Act (EEG) has been amended in 2011. To further promote the market 
integration of RES-E, the EEG provides a number of approaches:  

• the possibility for RES-E producers to temporarily opt-out of the feed-in tariff scheme to 
directly participate in the market, 

• RES-E producers can optionally choose to benefit from a technology specific market premium 
on top of the revenues which they gain from direct marketing.  

• electricity suppliers that provide their customers with at least 50% of renewable energies 
which would be eligible for EEG may be exempt from paying the EEG surcharge. According 
to the revised EEG the surcharge exemption will be replaced by a surcharge reduction by 
2 ct/kWh, which applies only if 20% of the sales to final consumers from RES-E is based on 
intermittent energy sources, 

• and finally the EEG gives an authorisation to the German Government for introducing 
financial incentives parallel to the feed-in tariffs and to change the preconditions for 
participation of RES-E in the balancing market.  
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Renewable electricity deployment

This chapter aims at providing a general introduction to the context for the deployment of renewable 
electricity in Germany in terms of electricity prod

Current generation mix

Germany is the largest economy in Europe, and the largest consumer and producer of electricity. 
Germany is rightly considered as a frontrunner country in renewable 
extremely rapid development during the last 15 years. A graphical overview of Germany’s electricity 
generation mix in 2010 is shown in Chart 1. 

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

Sources not explicitly mentioned are included either in other renewable or other fossil fuels.

It should be pointed out that according to sources of the German 
even 17% (BMU 2011). The German Association of Energy and Water Industries
hand argues that the share of RES
2%, and municipal waste 1%). According to BDEW the difference is mainly because the Entso
for electricity generation from hydro power includes generation from pumped
(BDEW 2011). In any case it can be stated that RES
the overall generation mix and that
(about 60%) and nuclear power (23 %). 
plants, the rest coming mainly from gas, while oil plays a very marginal role 
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Renewable electricity deployment 

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

Current generation mix and net generating capacity 

Germany is the largest economy in Europe, and the largest consumer and producer of electricity. 
Germany is rightly considered as a frontrunner country in renewable electricity, thanks to the 
extremely rapid development during the last 15 years. A graphical overview of Germany’s electricity 
generation mix in 2010 is shown in Chart 1.  

2010 (%), Source: own elaboration of Entso-e online database of Detailed Monthly Production. 

Sources not explicitly mentioned are included either in other renewable or other fossil fuels. 

It should be pointed out that according to sources of the German government the share of RES
erman Association of Energy and Water Industries

of RES-E is altogether 16% (wind 6%, biomass 5%, water 3%, photovoltaic 
. According to BDEW the difference is mainly because the Entso

for electricity generation from hydro power includes generation from pumped-storage power stations 
In any case it can be stated that RES-E is now already taking a considerable share of 

the overall generation mix and that power generation in Germany is still dominated by fossil fuels 
60%) and nuclear power (23 %). 60%-70% of the fossil fuel generation comes from coal power 

plants, the rest coming mainly from gas, while oil plays a very marginal role (BDEW 2011)

3.8%
6.4%

37.4%

23.3%
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Together, the shares of coal and nuclear energy make up nearly 70% of Germany’s electricity 
generation. Gas and hydro together reach nearly 20%. 
flexible than gas and hydro power plant
generation capacity that can help balancing 
interconnections with countries such as Switzerland, Austria and Sweden, which have large hydro 
capacities. 

The net generating capacity is provided in Chart 2.

Chart 2: Net generating capacity - 2010 (

Capacity.  

Due to the development of German Energy policy in 2011 
plant park will undergo decisive changes. The German Association of Energy and Water Industry 
predicts that the result of the nuclear phase
changes: Flexible fossil-fired conventional power stations will primarily have to ensure the balance 
between electricity supply and demand in spite of the constantly increasing share of electricity 
generation from wind and PV (BDEW 2011). 

Electricity consumption

In 2010, Germany consumed 54
slightly above the EU average of 6
intensity of the economy, in 2010
average of 257.7 (ENTSO-E 2011, Eurostat 2011
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the shares of coal and nuclear energy make up nearly 70% of Germany’s electricity 
generation. Gas and hydro together reach nearly 20%. Since coal and nuclear power plants are less 
flexible than gas and hydro power plant, there is for the moment a relatively low level of flexible 
generation capacity that can help balancing variable renewables, though Germany benefits of several 
interconnections with countries such as Switzerland, Austria and Sweden, which have large hydro 

ity is provided in Chart 2. 

2010 (MW), Source: own elaboration of Entso-e online database of Net Generating 

Due to the development of German Energy policy in 2011 it is very likely that the conventional power 
plant park will undergo decisive changes. The German Association of Energy and Water Industry 
predicts that the result of the nuclear phase-out decided by the legislator in will bring up the following 

fired conventional power stations will primarily have to ensure the balance 
between electricity supply and demand in spite of the constantly increasing share of electricity 
generation from wind and PV (BDEW 2011).  

Electricity consumption 

n 2010, Germany consumed 547,422 GWh (ENTSO-E 2011), i.e. circa 6.7 MWh per inhabitant 
slightly above the EU average of 6.2, MWh (ENTSO-E 2011, Eurostat 2011). In terms of 

10 Germany consumed 222.3 MWh / M€ GDP
E 2011, Eurostat 2011).  
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the shares of coal and nuclear energy make up nearly 70% of Germany’s electricity 
Since coal and nuclear power plants are less 

y low level of flexible 
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Considering the development of electricity consumption in time (EEA 2010) Germany’s rate lies 
exactly between the former socialist countries and the Western European economies: this is due to its 
mixed nature, as the strong growth of electricity consumption in the Western part of Germany, and 
recently also in its Eastern part, was partly compensated by the dismantling of large parts of the former 
Eastern German industry. 

RES-E share 

Chart 3 provides an indication of Germany’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 the plan according to the government.  

 

Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of Germany’s NREAP 

According to the German NREAP, overall electricity consumption should very slightly grow: from 
604,446 GWh to 612,052 GWh between 2010 and 2020 (1.26%), despite of the efforts to increase 
energy efficiency. RES-E production, in the same period, should grow from 104,972 GWh to 216,935 
GWh (107%). 

Comparing the above figures, the share of RES-E generation over gross final electricity consumption 
should grow from 17.37% in 2010 to 35.44% in 2020. This means that Germany, according to its plan, 
will be able to satisfy 17.37% and 35.44% 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 3.8% in 1990 to 4.8% in 1998, to 8.2% in 2003, to 15.4% 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 
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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, 
then, 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 the larger share of this source, the larger the extent to which fluctuations can be 
mitigated. This statement is particularly true for pumped-storage and to a lesser extent for run-of-river 
and storage water plants. Biomass and in particular biogas plants can also help balancing fluctuations 
from flexible sources. For this reason, there is a strong interest to have additional biogas capacities that 
can be used in case of need. The German government has therefore introduced an additional support 
scheme for the provision of additional biogas capacities under the EEG 2012 (so called flexibility 
premium).  

 

Chart 4: RES-E generation (GWh). Source: own elaboration of the country’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 Germany are in the Northern part of the 
country, particularly in the coastal areas. Also the relatively large off-shore potential would feed into 
the grid of the coastal areas, particularly on the North Sea side and in sparsely populated areas in the 
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Northern and Eastern part of Germany. Unfortunately, the power grid in these areas is weak for 
historical reasons, since most consumption centres are further South, 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. An alternative might be to 
install more wind power capacities in the south of Germany. The potential in South of Germany is 
better than it appears in Figure 1. The map shown in Figure 1 is based on measurements at a height of 
100m. Current wind power turbines are operating at a much greater height, enabling the development 
of wind power plants above woodland in central and southern Germany. For that reason, the South of 
Germany is becoming increasingly attractive for the use of wind power. More information in this 
regard is available for the region Baden-Württemberg in a recent publication, which differentiates 
between different heights and locations (Umweltministerium Baden-Württemberg 2011). Of course, 
the development of onshore sources would also make additional infrastructure measures necessary 
(BDEW 2011). 

Solar 

The map shown in Figure 2 represents the yearly sum of irradiation in Germany. Due to low radiation, 
CSP is not considered as a relevant technology for Germany. 

The future growth of power storage capacities can be met mainly with pumped hydro and air 
compression systems. The German Association of Energy and Water Industries indicated that the 
storage capacities were likely to be realised by the year 2020 and would primarily be based on pumped 
storage plants because they represented the only large-scale technology available for electrical energy 
storage that had proved successful over many decades. They further outlined that at present, 
approximately 3,600 MW of additional pumped storage capacity were at the stage of planning for 
2020. The realization of these projects required an improvement in the economic framework 
conditions (BDEW 2011). Concerning compressed air storage power stations it should be noted that 
these are still under development just like other storage technologies and are not yet available in the 
market at the present time (BDEW 2011). The relative sites are not as concentrated as the wind 
resources. However, also for this purpose, a substantial development of the grid will be needed. 
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Figure 1: Map of wind resources at 100 meters above ground level. (Source: anemos 2011).  

 

Figure 2: Yearly sum of global irradiation on 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 

Dominant generators 

Power generation in Germany is still dominated by four large players, which have a share of 54% in 
the installed generating capacity and of 71% in electricity generation. However, it should be pointed 
out that these numbers stem from 2010 and thus prior to the change of German energy policy that 
involved the shutdown of eight nuclear power stations in 2011 (BDEW 2011).  

Competitors, among them independent power producers with a focus on renewables, have frequently 
protested about allegedly oligopolistic behaviour of the four dominant suppliers. Also the European 
Commission exerted pressure on them to make progress on unbundling. This contributed to the 
decision of three of them to sell their TSO activities. The German Association of Energy and Water 
Industries rejects this statement. It argues that the European Commission had established in sector 
inquiries that the big German energy supply companies did not show any abusive behaviour (BDEW 
2011).  

Transmission System Operators 

For historical reasons, when the unbundling process started, Germany had four TSOs, covering 
different areas of the country: 

TenneT TSO GmbH includes the grid formerly owned by the E.ON Netz GmbH, which has now been 
purchased by the Dutch grid operator Tennet, creating one of the first transnational grid operators in 
Europe.  

50Hertz Transmission is the operator of the grid in the former Eastern Germany, in Berlin and in 
Hamburg. This grid had been originally taken over by Vattenfall Europe, which sold it in March 2010 
to a consortium with the participation of an Australian investment fond and of the Belgian TSO Elia, 
thus creating the first transnational grid operator in Europe. 

Amprion already started to implement the model of the so-called Independent Transmission System 
Operator (ITO), as laid down in the Commission’s Third Energy Package, in September 2009. In 
September 2011 the majority of the company's shares were finally sold to a consortium of financial 
investors with its former owner, the RWE AG, keeping a minority of 25.1%. 

EnBW Transportnetze AG belongs to EnBW. A control share of EnBW has been recently bought back 
from EDF by the government of the Federal State of Baden-Württemberg. 

Distribution System Operators 

In 2010 there were 866 DSOs in Germany. 790 of them have less than 100.000 customers. The 20 
largest DSOs have a market share of 55% (Bundesnetzagentur 2011). A number of municipalities are 
currently discussing or planning to buy back the DSO, following the examples of pioneers like the 
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small town of Schönau, on the Swiss border, which after a referendum in 1991 decided against the 
prolongation of the concession to a large generator and took the local grid under its direct control.  

Interconnections, import/export 

Due to the size of its power market, and to its location in the centre of Europe, Germany has many 
interconnections. As shown in the table below, Germany is a net exporter of electricity. In 2010, it has 
exported 17.7 TWh net, i.e. approx. 3.2 % of its overall consumption. 

GWh 

2010 AT CH CZ DK FR LU NL PL SE Total % of consumption 

Export 14705 14553 564 6471 795 6159 8942 5334 2355 59878 10,94% 

Import 6750 2581 9400 2707 15126 1361 3072 167 1007 42171 7,70% 

Net 7955 11972 -8836 3764 -14331 4798 5870 5167 1348 17707 3,23% 

Total flows 21455 17134 9964 9178 15921 7520 12014 5501 3362 102049 18,64% 

Table 2: Physical exchanges in German interconnected operation (Source: ENTSO-E 2011) 

The numbers quoted above as regards the physical exchange between Germany and France are 
surprising, as they contradict the statements of several contacted stakeholders. According to the 
German Association of Energy and Water Industries the figures about the physical exchanges between 
Germany and France in 2010 are correct. The disparity of these figures and the general understanding 
that Germany is exporting more electricity to France is likely to be attributable to the fact that the 
general discussion is rather related to trade volumes of financial statements which partly lead to 
different net balances of trading with other countries in terms of their amount or direction. Table 2 
shows the physical power flows at interconnectors. Trade volumes of financial statements must be 
considered separately. Due to physical conditions, electricity from a French nuclear power station 
close to the border will flow to Germany depending on the load/consumption situation, although this 
power station did not sell its generated electricity quantity to a German trader on the Energy 
Exchange. Conversely, a German power plant trader can sell its electricity to France although, in 
physical terms, this electricity does not flow from its generation location over a German-French 
interconnector to France but is consumed in physical terms in the proximity of the power station. 
Moreover, bilaterally supplied trade balance quantities do not necessarily flow across one border only, 
but spread over the European transmission system and may flow across several cross-border 
interconnectors into the respective neighbouring country (BDEW 2011).   
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Grid Connection 

Summary  

The German legal framework provides favourable conditions for the connection of systems for the 
production of electricity from renewable sources (in the following “RES-E installations” or “RES-E 
plants”). Though there are practical barriers that make the grid connection process one of the most 
difficult steps when developing RES-E projects it should be considered that there have been thousands 
of RES-E systems that were installed in the last years to the German grid. The vast majority of RES-E 
installations were connected to the grid without serious conflicts and in a standardized manner. In 
contrast to the ongoing discussion, which has a strong focus on high voltage and transmission level, 
many of the current problems seem to occur on medium voltage or low voltage and distribution grid 
level. However, due to the expected growth of large offshore wind parks, barriers on transmission grid 
level may become a pressing issue in the near future. Nevertheless, when comparing the situation in 
Germany with many other EU countries, the existing barriers have so far not seriously hindered the 
deployment of RES-E installations. The connection process of offshore wind plants has been quite 
problematic for a long time. In 2009, however, new procedures have been introduced that have solved 
many of the problems and that could be regarded as benchmark for other European countries.  

Relevant legal sources 

The legal framework is mainly defined by the Renewable Energy Act (“Erneuerbare-Energien-
Gesetz1” in the following “EEG”). Other relevant laws are the general Energy Law 
(“Energiewirtschaftsgesetz” 2 in the following “EnWG”) and decrees that are based on these two laws 
such as the Power Plant Connection Decree (“Kraftwerk-Netzanschlussverordnung”3 in the following 
“KraftNAV”). Moreover, the German grid operators on transmission and distribution grid level have 
issued grid codes that define technical requirements for generation connection in detail. 

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 the voltage level and technology.  

Small and medium plants connected to low and medium voltage level  

The EEG defines grid connection procedures, which apply to all RES-E installations except for 
offshore wind-power plants and larger RES-E plants, i.e. those with a nominal capacity of at least 100 

                                                      
1 Erneuerbare-Energien-Gesetz vom 25. Oktober 2008 (BGBl. I S. 2074), das zuletzt durch Artikel 1 des Gesetzes vom 28. Juli 2011 (BGBl. 
I S. 1634) geändert worden ist 
2 Energiewirtschaftsgesetz vom 7. Juli 2005 (BGBl. I S. 1970, 3621), das zuletzt durch Artikel 22 des Gesetzes vom 24. November 2011 
(BGBl. I S. 2302) geändert worden ist 
3 Kraftwerks-Netzanschlussverordnung vom 26. Juni 2007 (BGBl. I S. 1187) 
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MW that are connected to an electricity supply grid with a voltage of at least 110 kV. For these 
installations, procedures usually consist of the following steps (RES-LEGAL 2011): 

APPLICATION 
 The plant operator applies for connection. 

 

   

ASSIGNATION OF GRID CONNECTION POINT 
 The grid operator assigns a connection point. 

 

   

CONNECTION OFFER 
 The grid operator makes a connection offer. 

 

   

CONNECTION AGREEMENT 
 The grid operator and the RES-E plant operator conclude a 

connection agreement (optional). 

   

CONNECTION 
 

The system is connected and can start feeding in electricity. 

Diagram 1: Connection procedure of small and medium plans connected to low and medium voltage level 

In general, the EEG does not prescribe a comprehensive formal procedure in detail. As a consequence, 
technical bodies of the electricity associations have defined technical requirements and processes in 
guidelines such as the medium voltage grid guideline or in the transmission grid code (DSO 2011). 
Apart from these guidelines, DSOs define details in so-called technical condition requirements 
(“Technische Anschlussbedingungen”). According to a representative from a DSO the requirements 
are similar to the official guidelines (DSO 2011). The German Association of Energy and Water 
(BDEW) Industries confirms to this point of view and stresses that grid operators regularly take the 
uniform BDEW standard text applicable throughout Germany as a basis. Only individual items of the 
technical connection conditions are adjusted to local circumstances and, these have to be notified to 
the responsible authorities prior to entry into force (BDEW 2011). Stakeholders from RES-E industry 
reject this statement, claiming that condition requirements partly differ in great details or leave much 
room for interpretations (wpd 2011).  

Stakeholders from RES-E industry also mentioned other barriers, for example that RES-E producers 
have to deal with continuously changing requirements, making the connection process much more 
difficult and leading to additional costs (SMA 2010, wpd 2011). These conditions are additionally 
aggravated by the fact that some DSOs do not have sufficient capacities to clarify open questions. In 
case of some DSOs, it is not possible to call experts from DSOs on the phone, and they reply only to 
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official writings (wpd 2011). Due to the high number of almost 900 DSOs it is difficult to say whether 
the mentioned barriers are a systemic problem or apply merely in case of some DSOs. 

Until the beginning of 2011, the EEG has not regulated deadlines and information requirements for the 
connection of RES-E installations to low- and medium voltage grids in a very strict way. It merely 
stipulated that systems must be connected to the grid promptly, and prescribed a deadline of eight 
weeks, during which grid operator and plant operator have to exchange documentation which is 
necessary for the determination of the grid connection point (§ 5 par. 5 EEG).  

Stakeholders have reported that the lack of clearly defined timelines and required information causes 
problems for the grid connection process to the distribution grid. Project developers have pointed out 
that some DSOs react very slowly and thereby delay projects for several months (juwi 2011, PV 
LEGAL 2010, AEON 2010, Windbarriers 2010, wpd 2011). Information necessary for the calculation 
of the grid connection is either given only bit by bit or after a long waiting time (juwi 2011, wpd 
2011). This point of view is not necessarily refuted by the fact that in European comparison, the length 
of the grid connection process is still relatively short (PV LEGAL 2010, Windbarriers 2010). In 
comparison to Europe, the whole German project development process of RES-E installations is quite 
short, and the connection process takes the lion’s share of the time (PV LEGAL 2010, Windbarriers 
2010). In relation to the whole development process, connection constitutes one of the greatest 
problems. The latest reform of the EEG has introduced an 8 weeks deadline for providing plant 
operator with grid connection timeline. It remains to be seen whether the legal reform will mitigate 
existing barriers.  

The consultation of stakeholders has brought up different explanations for delays and lack of 
transparency. One project developer gave the assessment that some DSOs do not seem very eager to 
speed up procedures. The staffs of some grid operators show repeatedly the same behaviour such as 
use of inacceptable or even non-complying documents (wpd 2011). In the opinion of that interviewee, 
problems do not appear on working level but rather on management level (wpd 2011). Another 
explanation for the lack of transparency is the general lack of experienced manpower of some DSOs 
(wpd 2011). From the perspective of one of the largest DSOs, however, the communication between 
DSOs and plant operators works mostly reasonably (RWE 2011). At the beginning DSOs had to cope 
with a rapid increase of grid connection applications (e.on edis 2010, RWE 2011). By means of 
internal re-distribution of work, however, DSOs could solve this problem (RWE 2011). Another DSO 
with many years of experience with RES-E integration stressed another problem: The existing 
regulatory framework forced DSO to reduce IT expenses. At the same time, challenges for IT 
infrastructure grew leading to a lack of resources that now hamper the connection process (EWE 
2011).   

The lack of information makes it quite difficult for project developers to understand how connection 
costs have been calculated. Sometimes they face non-transparent and diverging costs. Stakeholders 
from the German RES-E industry have therefore suggested a change of the existing rules. The process 
should be defined in greater detail, actions should be subject to strict deadlines and the law should 
explicitly enlist all documents that must be submitted to the plant operator (BWE 2011, PV LEGAL 
2011). In April of 2011, the EEG was modified in order to implement EU Directive 2009/28/EC. In its 
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current version, the EEG specifies what information the grid operator has to submit to the plant 
operator and takes most demands into account. It remains to be seen if the reformulation of the 
relevant section of the EEG (§ 5 EEG) will actually mitigate these barriers. 

While it seems that most of the above mentioned barriers could be overcome through an adaptation of 
the relevant law, many representatives of the RES industry stressed the weak effect of legal reforms. 
Stakeholders have frequently pointed out that it usually makes no sense to resolve conflicts between 
RES-E plant operators and grid operators in court. The judicial procedures, in fact, may take very long 
and legal conflicts would deter the relationship between parties. This would not be in the interest of 
the project developer since they have to continue their cooperation with the grid operators for the 
following 20 years (Oppen 2011, juwi 2011, wpd 2011, AEON 2010). One way to mitigate this barrier 
would be to confer the right to file an action to an institution that is less dependent from the grid 
operator – for example a RES association. The RES association could take legal action on behalf of 
the plant developer if the questions discussed in this case were relevant for the RES-E industry in 
general. Such a solution would significantly enhance the position of the plant developer. On the other 
hand, it would entail a significant change of the existing legal system and should be therefore 
considered with great caution. Moreover, this solution would not help making judicial procedures 
quicker. The experience of the last years has shown that only a fundamental change of the procedural 
system or huge investments in human resources could make legal processes more effective. With 
hindsight to the ongoing austerity policy, this option does not seem very feasible. Another alternative 
might be to resolve the underlying conflict that finally leads to the legal conflict. If the adversaries (i.e. 
RES-E plant operators and grid operators) have no intention of actually harming their counterpart it 
may help to improve the framework of the work-relationship between the two parties. The above listed 
examples of erroneous collaboration have shown that in many cases there were communication issues 
between the two parties. Thus, priority should be given to measures which aim at improving the 
communication between grid operators and plant operators and ensuring that experience of good 
cooperation will be disseminated on both sides. As an option, plant operators and grid operators could 
establish a regular communication platform. Perhaps, such a forum could be tied up to the ongoing 
Forum Netzintegration that has already established first links between grid operators and RES-E 
industry. In addition, it could be advised to choose two representatives of each group that will 
collaborate on a continuous base and that have a direct link in order to discuss problems quickly once 
they arise. Such a close co-operation between grid operators and RES industry would mean that both 
groups have to provide additional funding for the necessary resources in terms of people and 
organisation. These investments, on the other hand, would ensure that the process would be organized 
in an effective and efficient way.  
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Power plants connected to high-voltage grids: 

Plants with a capacity of at least 100 megawatts that are connected to an electricity supply grid with a 
voltage of at least 110 kilovolts are subject to the procedures defined by the more specific KraftNAV. 
However, if there is a conflict between the regulations of KraftNAV and EEG, the latter will prevail. 
In case of offshore wind parks, the KraftNAV does not apply to wind turbines located in the exclusive 
economic zone, which is mostly the case (Prall 2011). In 2010, the KraftNAV applied to 14% of all 
installed RES-E installations (Bundesnetzagentur 2010). § 3 and § 4 KraftNAV define the following 
steps:  

APPLICATION 
 The RES-E plant operator to be connected applies for 

connection. 

   

LIST OF REQUIRED INFORMATION 
 The grid operator informs the RES-E plant operator about 

required tests and expected costs within two weeks from 
application. 

   

ADVANCE PAYMENT 
 

The operator to be connected pays 25 % of the expected costs 

   

GRANTING OF CONNECTION 
 The grid operator announces the results of the grid stability test 

and guarantees connection within three months after the 
advance payment 

   

CONNECTION AGREEMENT 
 The grid operator and the RES-E plant operator conclude a 

connection agreement (optional) 

   

IMPLEMENTATION ROADMAP 
 The grid operator and the RES-E plant operator agree on an 

implementation roadmap: 
 

   

CONNECTION 
 

The system is connected and can start feeding in electricity. 

Diagram 2: Connection procedure of large RES-E installations 

The KraftNAV requires the grid operator to provide the RES-E plant operator with detailed 
information (§ 3 KraftNAV). This should enable the RES-E plant operator to estimate the connection 
process, the legal framework the costs and the outcome of the connection process.  
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Offshore wind parks: 

The connection process for offshore wind parks was modified two years ago. All interviewed 
stakeholders are quite content with the results of the newly established procedure (Prall 2011, 
Bundesnetzagentur 2011, TSO 2011). Section 17 par. 2a EnWG specifically regulates the connection 
of offshore wind parks. The specific rule was necessary to meet the challenges of offshore grid 
connection: In this case, a cable must be laid simultaneously to the construction of the wind park in a 
very challenging environment. The construction of the grid takes about 3 years and requires large 
investments. According to § 17 par. 2 a, grid operators are obliged to develop the grid, so that it is 
possible to connect the offshore wind park as soon as the wind farm is ready to start operation. Until 
October 2009, however, the offshore wind industry did not achieve the expected results. Stakeholders 
explained the delay with the so-called “chicken-and-egg-problem”: Banks and investors were hesitant 
to promise financing for wind parks as long as the grid operator had not committed to build a grid 
connection; and the grid operators were reluctant to invest into grid connections as long as the 
financing was not guaranteed (AEON 2010).  

As a reaction to that, the Federal Network Agency (“Bundesnetzagentur”) specified in a position 
paper the connection process and the obligations of the involved parties4. The document has no legal 
effect but due to the Agency’s importance in the connection process it gives a strong guidance to RES-
E plant operators and grid operators (Prall 2011). It aims at giving project developers an unconditional 
connection confirmation that should reassure banks and investors. The position paper suggests grid 
operators to set a so called “first deadline”, on 01.03 and 01.09 of each year. On this day, grid 
operators shall examine in a “preliminary requirements check”, which of the applicants fulfil the 
following requirements:  

1. a building permission; 
2. a plausible building time schedule;  
3. an examination of the building ground; or, alternatively 
4. a purchase contract of the wind power plants; 
5. alternatively, a) a financing agreement or b) a binding agreement for the purchase of the other 

main components. 

Applicants fulfilling requirements 1 – 3 or 1, 2 and 4 receive from the grid operator within one month 
a conditional connection commitment. Moreover, the grid operator takes the project into account when 
calling for tenders for the construction of the grid connections. For those requirements not fulfilled 
(either: 4 and 5a or 5.b, or: 3. and 5.a or 5.b), the RES-E plant operator is given a timeline of another 
six months to comply. After that period, the grid operator undertakes a “final requirements check”: it 
issues a final unconditional commitment for wind parks fulfilling all requirements. Wind parks that 
have missed that date are suspended from the grid connection process for six months.  

The situation described above leads to the following process: 

                                                      
4 Positionspapier zur Netzanbindungsverpflichtung gemäß § 17 Abs. 2a EnWG (Oktober 2009) and Annex zum Positionspapier 
Netzanbindungsverpflichtung gemäß § 17 Abs. 2a EnWG (Januar 2011) 
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GRID CONNECTION INFORMATION 
 The RES-E plant operator informs grid operator about plans to 

develop a wind park. 
 
 

   

CONNECTION PLANNING 
 The grid operator starts planning the grid connection and 

applies for building permission from public authority. 
 

   

IMPLEMENTATION ROADMAP 
 Grid operator and wind park developer agree on and follow 

implementation roadmap. This process continues until the final 
realization of the project 

   

FIRST DEADLINE 
 The grid operator examines, who of the applicants fulfils the 

above described requirements. Those applicants, who fulfil the 
requirements, get a conditional connection commitment. Grid 
operator invites for tenders for construction of cable works. 

   

FULFILLMENT OF OUTSTANDING 

REQUIREMENTS 

 Applicants, who have not fulfilled all requirements yet, have six 
months for fulfilment. 
 

   

SECOND DEADLINE 
 The grid operator chooses the best proposal to the construction 

tender, and it examines, who of the wind park applicants fulfils 
all requirements. Those receive an unconditional and final 
connection commitment. 

   

CONSTRUCTION OF CONNECTION 
 The connection will be realized within 30-36 months. 

 
 

Diagram 3: Connection procedure of offshore wind parks 

During the grid connection process, the grid operator must update the applicant about the progress. 
The RES-E plant operator should provide the grid information that the grid operator needs for 
planning the connection to all applied wind power plants collectively.  

The introduction of the conditional connection commitment and, in particular, the comparatively clear 
process has significantly improved the financial security and planning security for all participants. 
Moreover, the clear structure of the process enables wind park developers and TSOs to focus on 
clearly defined tasks (Bundesnetzagentur 2011, Prall 2011, TSO 2011) and has made the 
communication between actors easier (Bundesnetzagentur 2011). For these reasons, this process will 
be further examined throughout the process of the RES Integration project, should it serve as a 
benchmark for other EU member states. However, some issues are still pending: The installation 
process and procurement of the cables takes longer than originally envisaged. Therefore, the parallel 
development of the offshore wind farm and the grid connection is potentially endangered. Also cable 
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routes have become rare (Prall 2011). For the designation of new cables routes it would be necessary 
to set up a sector plan covering the sea areas as well (Bundesnetzagentur 2011, Prall 2011, TSO 2011). 
In addition to that, the master-plan should cover adjacent onshore areas relevant for the connection to 
the main grid. Another problem derives from the wording of § 17 par. 2a EnWG. In its literal sense, it 
does not permit the connection of a group of wind parks with one connection line and this leads to 
higher overall costs and land use. These barriers have been addressed in the legal reforms that took 
place in July 2011.  

Obligation, legal responsibilities and enforcement of legal rights 

The EEG creates obligations between RES-E plant operator and grid operator. In this regard, two 
aspects are important:  

Firstly, there is a direct relationship between RES-E plant operator and grid operator. As a 
consequence, none of the parties needs to rely on governmental actions. If for example the grid 
operator fails to fulfil its obligations, the RES-E plant operator is entitled to enforce his interests in 
civil court procedures. However, as discussed above, it is not in the real interest of the involved parties 
to push conflicts into judicial procedures. Project developers have to consider the length of judicial 
procedures and their impact on the relationship to the grid operators. For these reasons, legal claims 
are often used in negotiations, but very often they are not judicially enforced (juwi 2011, AEON 
2010). As an alternative, the right to file an action could be conferred to another organisation such as a 
RES association, or the communication between the involved stakeholder groups could be improved 
by establishing a platform for continuous communication. Another step to support the communication 
between stakeholders has been already taken by establishing the EEG clearing house or EEG clearing 
office (EEG Clearing Stelle). The German Association of Energy and Water Industries (BDEW) 
praises the work of this institution and point out that it help to clarify a large number of open questions 
about the implementation of the EEG in a non-bureaucratic way and with mutual consent (BDEW 
2011). As for the length of judicial procedures, the BDEW highlights the possibilities under German 
law to enforce the plants’ connection within a short time by means of an urgent procedure, and a 
provisional arrangement for payment (BDEW 2011). 

Secondly, RES-E plant operators are statutorily entitled against the grid operator. This means that the 
RES-E plant operator derives his claim directly from the law. A connection contract is not required. 
What is more, the grid operator is not even allowed to make the conclusion of a contract a condition 
for his connection obligation (§ 4 par. 1 EEG).  

As for the duties of the grid operator, it is obliged to connect renewable energy systems to its grid (§ 5 
EEG). Lawyers specialized in RES-E have pointed out that the details of the law are not entirely clear 
regarding the choice of the right grid connection point. The choice greatly influences the costs of grid 
connection, therefore leading to conflicts between grid operators and RES-E operators (Oppen 2011, 
AEON 2010). According to the law, the connection of RES-E plants must take place prior to non-
RES-E installations. In case of necessity, the grid operator is further obliged to immediately optimise, 
boost and expand his grid in accordance with the best available technology in order to guarantee the 
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purchase, transmission and distribution of electricity from renewable sources (§ 9 par. 1 EEG). The 
RES-E plant operator may also raise an action for the expansion of the grid against the grid operator if 
the connection of a system or the dispatch of electricity would otherwise be at risk. If the grid operator 
does not fulfil this obligation, RES-E producers may demand compensation for the financial damage 
incurred, unless the grid operator can prove that the violation of his obligation was neither deliberate 
nor negligent (§ 10 par. 1 EEG). The RES-E plant operator is entitled to a grid expansion only if it is 
economically reasonable (§ 9 par. 3 EEG). The economical reasonability is often disputed among the 
involved parties. This issue will be discussed at length in the chapter on grid expansion.  

On the other hand, the RES-E plant operator is obliged to meet the general technical requirements 
which are specified by the grid operator and by technical standards issued by the Association of 
Electrical, Electronic and Information Technologies (VDE) (§ 7 par. 2 EEG). According to 
stakeholders from the RES-E industry, this obligation is causing many problems, because some 
technical requirements do not fit to RES-E installations and make the deployment of RES-E plants 
more difficult (PV LEGAL 2010, BWE 2011, juwi 2011, Windbarriers 2010). Also with regard to the 
above described discrepancies between the requirements of different DSOs, stakeholders from the 
RES-E industry suggest a stronger harmonization. This, however, seems quite difficult, because 
German RES-E stakeholders feel underrepresented in the definition process of the technical 
requirements. From their point of view, responsible bodies are dominated by grid operators (PV 
LEGAL 2011). On top of that, the interests of RES-E stakeholders may also diverge. For obvious 
reasons, project developers prefer low requirements while converter producers have an interest in the 
definition of high standards. In this regard, it seems necessary to ensure that all stakeholders are 
represented in the definition process of technical standards. It remains to be seen whether the 
development of the Pilot Grid Code at European level will help mitigating this problem. Another 
alternative would be to set up a technical clearing house that would give recommendations in case of 
conflicts (PV LEGAL 2011). The German Association of Energy and Water Industries rejects the idea 
that plant operators for not being sufficiently involved in the standardisation process (BDEW 2011). 

Costs of grid connection 

Connection charges are shallow: the RES-E plant operator bears the costs of connecting the system to 
the closest or technically and economically most suitable connection point. The RES-E plant operator 
also bears the costs of the measuring devices necessary to record the electricity transmitted and 
received (§ 13 par. 1 EEG). The grid operator bears the costs for optimizing, reinforcing and 
expanding the grid (§ 14 EEG). From the perspective of a DSO, the costs are not reflecting the overall 
connection costs or the operating expenses of the DSOs (EWE 2011).  

In case of offshore wind, the grid operator bear the full costs for the expansion of the grid, as well as 
for the connection itself (§ 17 par. 2a EnWG), starting at the offshore substation.  

The grid operator may take these costs account his costs when calculating the grid usage fees. Thus, it 
may pass on this cost to the consumer. The details are described below in the chapter about grid 
development. 



RES-INTEGRATION – Country Report Germany 

 
 
 

30 

Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Underrepresentation of 

RES-E producers in the 

definition process of 

technical requirements. 

Compliance to technical 

requirements difficult as 

they are not geared to 

RES-E installations 

Increased representation of all relevant stakeholders;  

Set-up of technical clearing house 

 

29 

 Lack of communication 

between RES industry and 

some DSOs. 

Underrepresentation of 

RES-E producers in the 

definition process of 

technical requirements. 

See above 

 

29 

 Lack of communication 

between RES industry and 

some DSOs. 

Technical condition 

requirements differ at 

DSO level. 

Establishment of regular communication platform 24 

 Lack of communication 

between RES industry and 

some DSOs. 

Unclear distribution of 

costs. 

See above 24 

 Lack of communication 

between RES industry and 

some DSOs. 

Lack of transparency in 

process 

See above 24 

 Lacking capacities at DSO 

level in terms of 

experienced man-power 

and IT. 

Delays in receiving 

feedback from the DSOs. 

Improvement of regulatory provisions to compensate 

incurred costs 

28 

 Lack of a master-plan for 

offshore grid 

development. 

Rare cable routes for 

offshore connection. 

Addressed in legal reform in July 2011 28 

 Lack of a master-plan for Adjacent onshore areas Addressed in legal reform in July 2011 28 
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offshore grid 

development. 

are not sufficiently 

covered. 

 Monopolistic power of 

grid operators. 

Legal processes 

ineffective. 

Establishment of regular communication platform  24 

 Long times taken for civil 

procedures. 

Legal processes 

ineffective. 

See above 24 

Unclear grid connection 

procedures for low and 

medium voltage grids. 

  See above 24 

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

Summary  

Because of the existing purchase obligation for electricity from renewable sources, the framework 
regulating the operation of the grid provides favourable conditions for the deployment of RES-E 
installations. The high deployment of variable RES-E installation, however, leads to an increasing 
discussion on the limits to the technical integration of RES-E. This is expressed in a broad discussion 
on grid curtailment, which occurs very rarely but with a growing tendency. 

Relevant legal sources 

The legal framework for the operation of the grid with regard to systems for the generation of 
electricity from renewable sources (in the following “RES-E installations”) to the German grid is 
mainly regulated by the Renewable Energy Act (“Erneuerbare-Energien-Gesetz5” in the following 
“EEG”). Other relevant laws are the general Energy Law (“Energiewirtschaftsgesetz”6 in the following 
“EnWG”) and decrees that are based on these two laws such as the Ordinance on System Services by 
Wind Energy Plants (“Systemdienstleistungsverordnung”7 in the following “SDLWindV”) and the 
Ordinance on the Further Development of the Nationwide Equalisation Scheme (“Verordnung zur 
Weiterentwicklung des bundesweiten Ausgleichsmechanismus”8). Moreover, the German grid 
operators on transmission and distribution grid level have issued grid codes that define technical 
details e.g. for the provision of ancillary services.  

Obligations, legal responsibilities and enforcement of legal rights 

The EEG creates obligations directly between the RES-E plant operator and the grid operator. As 
discussed above, this allows the parties to enforce their rights in civil law procedures.  

Grid operators are obliged to purchase and transmit all electricity from renewable sources offered by 
the RES-E plant operator (§ 8 par. 1 EEG). The grid operator may not make the conclusion of a 
contract a condition for fulfilling his obligations (§ 4 par. 1 EEG) and usually this does not constitute a 
problem anymore. The claim for purchase and transmission arises as soon as the system is connected 
to the grid. Grid operators must give electricity generated by RES-E installation priority over 
electricity from energy sources other than renewable when purchasing, transmitting, distributing and 
paying for it. An agent of Germany’s largest DSO alluded to technical and economical problems 

                                                      
5 Erneuerbare-Energien-Gesetz vom 25. Oktober 2008 (BGBl. I S. 2074), das zuletzt durch Artikel 1 des Gesetzes vom 28. Juli 2011 (BGBl. 
I S. 1634) geändert worden ist 
6 Energiewirtschaftsgesetz vom 7. Juli 2005 (BGBl. I S. 1970, 3621), das zuletzt durch Artikel 22 des Gesetzes vom 24. November 2011 
(BGBl. I S. 2302) geändert worden ist 
7 Systemdienstleistungsverordnung vom 3. Juli 2009 (BGBl. I S. 1734), die zuletzt durch Artikel 4 des Gesetzes vom 28. Juli 2011 (BGBl. I 
S. 1634) geändert worden ist 
8 Verordnung zur Weiterentwicklung des bundesweiten Ausgleichsmechanismus vom 17. Juli 2009 (BGBl. I S. 2101) die durch Artikel 2 des 
Gesetzes vom 28. Juli 2011 (BGBl. I S. 1634) geändert worden ist 
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which occur because of this obligation. He pointed out that the deployment of variable energies in 
rural areas puts network security at risk and makes expensive investments in grid capacities necessary. 
A disproportionately high share of costs is caused by production peaks that occur rarely. From his 
point of view, priority purchase and transmission obligation of RES-E should be reduced to a certain 
share. This limitation could avoid costs for the expansion of the grid, which are economically useless 
(RWE 2011). This reasoning sounds logic as far as the obligation would require developing the grids 
to the full extend, even though the last remaining percentages might be useless. Nevertheless, it has to 
be ensured that such a reform will not be abused. Stakeholders from grid operators and RES-Industry 
should be involved to decide whether a modification of the existing rules is useful. 

RES-E plant operators must fulfil certain requirements to operate in line with network requirements:  

1. Systems with a capacity of over 100 kW are eligible for tariffs only if they are equipped with a 
facility to reduce output by remote means in the event of grid overload and to monitor their 
electricity output (§§ 16 par. 6; 6 EEG). There is a current discussion going on, whether or not 
this obligation also applies to PV systems. According to DSOs, the strong growth especially of 
PV systems is increasingly overstraining low voltage grids in rural areas (REW 2011). 
However, due to a decision of the EEG clearing house, even large PV plants with a capacity of 
many MW do not fall in the scope of this obligation (Clearingstelle 2010). This reasoning is 
quite formalistic and does not help to mitigate the existing problem. In the latest reform of the 
EEG that will come into force as of the beginning of 2012 Section 6 EEG has been therefore 
modified and takes now also PV systems with a capacity less than 30 kW into account.  
 
Project developers reported that they were put into an awkward situation by the obligation to 
equip their wind power system with a facility to reduce output by remote means (i.e. to enable 
the system to be curtailed). They had to follow a legal obligation while grid operators were not 
able to tell them how to technically fulfil the obligations. By and then it also appeared that 
some DSOs were not interested in finding a solution (juwi 2011). However, it was not 
possible to examine whether this was a systemic problem. When the DSO came up with 
instructions, they demanded different solutions for the technical implementation. This can lead 
to increased costs and project delay for the RES-E producers (wpd 2011). In the future it 
might help to coordinate the definition process for technical solutions among DSOs as well as 
among DSOs and RES-E industry. A first step has been taken by the legislator which 
authorises in EEG 2012 the Federal Network Agency to define the technical requirements for 
such equipments.   

2. New wind power systems have to provide specific ancillary services (such as voltage stability 
and frequency stability) to get connected to the grid. This applies to all wind power systems 
connected to the grid after 31st of March 2011 (§§ 2, 3 SDLWindV). Moreover, the 
SDLWindV has also given an incentive for the retrofit of existing wind power systems. 
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Grid curtailment 

The EEG foresees curtailment measures (so called "Feed-In management") to ensure grid stability. 
These curtailment measures are necessary if the distribution and transmission grids cannot transport 
the RES-E anymore. Their extent and impact is not entirely clear. According to the Federal Network 
Agency, feed-in curtailment occurs very rarely: The share of curtailed electricity amounted to ca. 0.1% 
of overall fed-in RES-E electricity (Bundesnetzagentur 2010) and large project developers reported 
that they have not experienced any curtailment measures, yet. According to the German wind energy 
association, however, there are significant regional differences (BWE 2011). It is expected that this 
issue will become more pressing with the growing numbers of installed variable RES-E installations 
(e.on edis 2010, BWE 2011). According to a study conducted by Ecofys on curtailment in 2009, at 
least 1.6 GW of installed wind capacity was affected by feed-in management in 2009. Depending on 
the region of the network operator, this implies that between three and 42 per cent of the regionally 
installed capacity was subject to curtailment (Ecofys 2011). 

Curtailment measures are regulated in great details. Their requirements are laid down in § 11 EEG in a 
strict way. Grid operators are entitled to take curtailment measures only if the following requirements 
are met:  

1. The grid in the respective grid area would otherwise be overloaded;  
2. The grid operator has to ensure that the largest possible quantity of electricity from renewable 

sources and CHP is being purchased. The grid operator is free to choose a methodology how 
to fulfil this requirement. However, perhaps also due to the low number of measures, no 
problems were reported in this context; 

3. The grid operator must have monitored the data on the current feed-in situation in the relevant 
region of the grid. 

4. The EEG further stresses that curtailment measures are reserved for cases of urgency; they 
should not be applied as a rule (Reshöft 2009).  

For the protection of the investment security of RES-E producers, the EEG also foresees a 
compensation mechanism. RES-E plant operators that were not able to feed in electricity to the extent 
agreed upon are entitled to compensation from the grid operator (§ 12 par. 1 EEG). RES-E plant 
operator shall receive from the grid operator the lost tariffs and revenues less the expenses saved (e.g. 
fuel costs) (§ 12 par. 1 sentence 2 EEG). The grid operator may pass this cost on to the final consumer 
via its grid usage fee if the feed-in management was necessary and not his fault (§ 12 par. 2 EEG). If 
the grid operator violates his obligations regarding feed-in management, the RES-E plant operator may 
demand compensation for the damage incurred (§ 12 par. 3 EEG). The EEG does not specify how grid 
operators shall calculate lost tariffs and revenues. The Federal Network Agency has therefore defined 
in a guideline the basic requirements for an efficient and adequate implementation of §§ 11, 12 EEG 
on wind power installations (Bundesnetzagentur 2011 a). This should enable the grid operator to 
reduce his administrative efforts when determining the reimbursement to be paid to the RES-E plant 
operator.  
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To ensure grid stability the grid operator may also refer to other rules:  

1. The grid operator may ignore the right of the RES-E plant operator for guaranteed access, if 
the plant operator has agreed in advance (§ 8 par. 3 EEG).  

2. The grid operator may apply grid related and market related measures if the safety and 
functionality of the grid can no longer be guaranteed (§ 11 par. 2 EEG in connection with § 13 
par. 1, 14 par. 1 EnWG). In this context, grid related measures are measures, which do not 
affect the feed-in capacity of the RES-E plant operator (Britz, G., Hellermann, J., Hermes, G. 
2010) 

3. If there is no time for the above mentioned measures, i.e. the grid is on the brink of collapse, 
the grid operator may curtail RES-E plants (§§ 13 par. 2 EnWG, 14 EnWG). It is important to 
note that RES-E plant operator have no right to get a compensation for the lost revenues if grid 
operators invoke this rule.  

The correlation between § 11 EEG and § 13 EnWG is not completely clear (Schumacher 2009, 
Bundesnetzagentur 2011 a). Both can be invoked to justify the curtailment of RES-E installations. For 
the time being, grid operators are applying both regulations when curtailing RES-E installations 
(AEON 2010; e.on edis 2010). According to the Federal Network Agency, grid operators prefer to 
apply the grid curtailment measures of the EEG because the foreseen compensation measures for the 
plant operators reduce the danger of conflicts (Bundesnetzagentur 2011 b). Obviously, this is very 
positive for the deployment of RES-E because it significantly improves the investment security of 
RES-E producers. From the perspective of the integration of electricity from RES, however, the 
generous compensation for RES-E producers has a downside effect because the costs for the public are 
rising. Moreover, plant operators have a reduced incentive to sue grid operators in order to enforce 
necessary grid developing measures. From the perspective of the Federal Network Agency, this 
problem could be mitigated by a common action from the German ministries of Environment and 
Economy. In the reform of the EnWG in July of 2011 and the EEG 2012, this barrier has been tackled. 
According to § 12 par. 1 of the EEG 2012 there will be always an obligation for compensation in 
future to the amount of 95 % of the lost payment minus the costs saved. Should the energy 
management measures affect more than 1 % of the revenues, the compensation can even total 100 %. 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

High costs for the DSOs to 

upgrade the grid to allow 

integration. 

  Discussion among stakeholders whether general 

obligation to purchase all RES-E has to be modified 

37-38 

Lack of guidance from 

some DSOs for technical 

requirements to allow 

remote control for 

curtailment. 

  Better coordination of definition process for technical 

solutions and guidance 

37-38 

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 one of the key issues for the further integration of 
RES-E into the grids. The vast majority of measures in this regard are taking place on the level of the 
distribution grid. However, the transmission grid will play a decisive role in the future and will require 
large and swift development. The main barriers for the development of the grid were public 
opposition, complicated permission procedures and lacking financial incentives. In Germany, there is 
a great variety of grid development plans, which have been set up by different institutions and authors; 
their respective legal and political impact differs. Access to the official grid development plans 
established by grid developers is limited to a certain group of stakeholders. In the summer of 2011, 
extensive legal reforms were enacted in order to mitigate these barriers. Two years ago, a German 
Environmental NGO has started a new approach to mitigate barriers for the development of the grid 
under the broad involvement of most of the relevant stakeholders. This approach could serve as 
benchmark in other EU member states.  

Relevant legal sources 

The central law for the development of the German electricity grid is the general Energy Law 
(“Energiewirtschaftsgesetz” 9 in the following “EnWG”). It defines the procedures and the 
responsibilities of the different parties. The EnWG is the legal basis for relevant implementation 
decrees. With regard to grid development measures for the purpose of integrating RES-E, there are 
two other important legal sources. First, the Renewable Energy Act (“Erneuerbare-Energien-
Gesetz10” in the following “EEG”) explains the legal rights and duties with regard to the operators of 
RES-E plants. Second, the Act for the development of Energy Grids (“Energieleitungsausbaugesetz11” 
in the following EnLAG) aims at simplifying the development of the grid. For this purpose, the 
EnLAG modifies some central rules of the EnWG and eases the development process of certain 
specific grid measures. The EnLAG law, however, applies only to the transmission grid, and not to the 
distribution grid (PV LEGAL 2011). As discussed above, most of the current barriers for the RES-E 
integration in Germany are related to the distribution grid. Another, more recent piece of legislation 
with a similar goal is the Law on the acceleration of grid development 
(“Netzausbaubeschleunigungsgesetz12”) which however, also concerns only high-voltage levels. A 
further important decree is the Ordinance on Incentive Regulation (“Anreizregulierungsverordnung13 

                                                      
9 Energiewirtschaftsgesetz vom 7. Juli 2005 (BGBl. I S. 1970, 3621), das zuletzt durch Artikel 22 des Gesetzes vom 24. November 2011 
(BGBl. I S. 2302) geändert worden ist 
10 Erneuerbare-Energien-Gesetz vom 25. Oktober 2008 (BGBl. I S. 2074), das zuletzt durch Artikel 1 des Gesetzes vom 28. Juli 2011 (BGBl. 
I S. 1634) geändert worden ist 
11  Energieleitungsausbaugesetz vom 21. August 2009 (BGBl. I S. 2870), das durch Artikel 5 des Gesetzes vom 7. März 2011 (BGBl. I S. 
338) geändert worden ist 
12 Netzausbaubeschleunigungsgesetz Übertragungsnetz vom 28. Juli 2011 (BGBl. I S. 1690) 
13 Anreizregulierungsverordnung vom 29. Oktober 2007 (BGBl. I S. 2529), die zuletzt durch Artikel 5 des Gesetzes vom 28. Juli 2011 
(BGBl. I S. 1690) geändert worden ist 
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in the following “ARegV”), based on the EnWG. It has two functions, which both are essential for 
coming grid developments: The ARegV shall stabilize the grid costs as well as set incentives for grid 
development.  

Regulatory framework for grid development   

The regulatory framework for the development of both distribution and transmission grid is set in § 11 
EnWG. Specific regulations for the TSOs are defined in § 12 EnWG, and for the DSOs in § 14 EnWG. 

According to § 11 par 1 EnWG, grid operators are obliged to operate, maintain, optimise and develop 
the grid according to the existing needs if the measures are economically reasonable. In the past, the 
responsibility for development of transmission and distribution grid lay entirely with the grid operator. 
Therefore, it was also in their responsibility to decide to plan the development and to set priorities 
(Britz, G., Hellermann, J., Hermes, G. 2010). In July 2011, these rules have been changed as far as the 
transmission grid is concerned because the EnWG was completely reformed in this regard. It is still 
the grid operator that has to prepare the grid development plans (§ 12b EnWG). However, during the 
preparation, the drafting and the finalisation the public has to be involved as grid operators are 
required to publish scenarios as well different drafts of the grid development plans (§§ 12a, 12b, 12d 
EnWG). The regulator, the Federal Network Agency, has a particular strong role because it has to be 
involved in all steps, may examine whether the grid development plan fulfils all legal requirements, 
may demand changes of the plan and has to approve the grid development plan (§ 12c EnWG). The 
regulator also collaborates with all responsible authorities (§ 12c EnWG) and is also involved in the 
development of a federal grid plan (§ 12e EnWG). In this sense it acts as a “one-stop-shop”. These 
changes address most of the barriers that were discussed in the past. It remains to be seen how they 
will affect future grid development but it should be considered to regard them as a benchmark for 
other Member States.  

These rules do not apply to distributions grid levels below 110 kV (§ 14 EnWG). The grid operators of 
these grids are merely obliged to determine the existing needs for the development. Every two years, 
the grid operator has to prepare a study about the status of the grid and has to draft a plan for the 
development of the grid. DSOs that have less than 10,000 customers (§§ 12, 14 EnWG) are exempted 
from this obligation. The Federal Network Agency may take decisions on methods and conditions (§§ 
14, 29 EnWG). However, its power is in this case more limited. The Federal Network Agency is 
involved also for another reason: It has to decide whether or not grid operators can allocate 
investments into the grid later on. It is therefore in the very interest of the grid operators, to liaise with 
the regulators quite at the beginning of the process (Bundesnetzagentur 2011 a). 

The German government is involved in the process by determining the political and legal framework 
of grid development according to its political agenda. The agenda is defined in the energy concept of 
the government in which it sets political goals and announces measures to enhance grid development 
(BMWi BMU 2010). Moreover, the government is also involved in the development of an overall 
Federal grid master-plan (§ 12e EnWG).  
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At the time of writing, the vast majority of development measures are taking place on distribution 
level. In case of a large distribution grid operator in the North of Germany, for example, 98% of all 
development measures account for the distribution grid level. On the other hand, the expected growth 
of offshore wind energy and the allocation of onshore wind energy in scarcely populated regions, 
which overstrains the capacity the local distribution grids, will increase the importance of the 
transmission grid in the future. 

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

According to § 9 par 1 EEG, the grid operator has to immediately optimise, boost and expand his grid 
in accordance with the best available technology in order to guarantee the purchase, transmission and 
distribution of RES-E if the plant operators request so (RES LEGAL 2011). The grid operator may not 
make the conclusion of a contract a condition for fulfilling his obligation to expand the grid (§ 4 par. 1 
EEG). If the grid operator does not meet these obligations, the plant operator can enforce his interests 
in a civil law proceeding. However, the RES-E producer is entitled to a grid expansion only if it is 
economically reasonable (§ 9 par. 3 EEG).  

The EEG does not define the term “economically reasonable”. As a consequence, there are a lot of 
discussions on whether a particular grid expansion measure is “economically reasonable” or not. In 
general, it should be determined by weighing the system operator’s interests against the grid operator’s 
interests (RES LEGAL 2011). The Federal Court of Justice has found that a measure is economically 
reasonable if the costs for the development of the grid amount to less than 25% of the construction 
costs of the RES-E installation14. This criteria, however, is considered by the RES-E industry and RES 
lawyers as being too schematic. Moreover, this definition does not take the benefits of the integration 
of RES-E for the society sufficiently into account (Reshöft 2009). The RES-E industry proposes to 
amend the EEG. The lawmaker should add a list containing clear parameters, which help to determine 
whether or not a measure is economically reasonable (PV LEGAL 2011). 

The obligation for development is very relevant for RES-E plant operators because usually grid 
operators attend to their obligation. The protest by the population is not too severe, as long as the 
enforcement of the grid does not exceed into the construction of new power grid infrastructures 
(Oppen 2011). In case of development of new grid infrastructures, however, it occurs that some grid 
operators resist conducting these measures (BWE 2011). As a solution, the German wind power 
association proposes the additional option of so-called “feed-in grids”. RES-E developers should be 
enabled to build their own infrastructure, which is exclusively meant for the connection of the RES-E 
installation and for feeding of RES-E at the next connection point into the public grid. The feed-in grid 
would not become part of the public distribution grid. Due to less stringent technical requirements, this 
would reduce costs significantly. For these investments, RES-E operators should be reimbursed by 
socializing costs among consumers (however, the regulatory framework to govern feed-in grids should 
be established separately from the EEG). Feed-in grids may become an additional option and would 

                                                      
14 BGH Urt. V. 18.7.2007, Az: VIII ZR 288/05. 
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set a good example. Importantly, they are not meant to shift the responsibility for grid development 
from the grid operators to the RES-E plant operators (BWE 2011). The major responsibility of 
network expansion and reinforcement continues to lie with the respective grid operator. The feed-in 
grid approach seems interesting in the long run, though it is not possible at the time of writing to 
estimate the real effect of such measures.  

Regulatory instruments to encourage grid development 

The Federal Network Agency has regulatory instruments at its disposal for encouraging the 
development of the grid. In general, the ARegV defines a formula that sets the maximum limit of 
revenues which grid operators can earn through grid usage fees. If the grid operator undertakes special 
investments, for example to develop the grid for improving the integration of RES-E, the regulator can 
give permission to increase these limits. For historical reasons, different rules apply to investments in 
transmission grid and distribution grid (Bundesnetzagentur 2011 a). For the former, special investment 
budgets are foreseen (§ 23 ARegV), while for the latter the maximum limit is increased by an 
additional factor (§ 10 ARegV).  

Different stakeholders have declared that these incentives are not sufficient. According to the Plan N, a 
document by the “Forum Netzintegration”, both the above-mentioned special investment budget and 
the additional factor should be improved in details (DUH 2010). From the perspective of the Federal 
Network Agency, such improvements are not necessary because the law is already sufficiently clear 
about that (Bundesnetzagentur 2011 a, Bundesnetzagentur 2011 b). From the point of view of the 
German Solar Industry Association BSW, anticipatory investments are not sufficiently encouraged 
(PV LEGAL 2011). An agent from Germany largest DSO shares this point of view. He criticises that 
investments in distribution grids are only reimbursed by means of an additional factor if the 
investments are reaching a certain threshold. As a solution, DSO should be enabled to use the above 
mentioned special investment funds alternatively for investments in the distribution grid (RWE 2011). 
The above mentioned legal reforms that have been enacted in summer of 2011 will also improve the 
regulatory framework in this regards. Depending on the outcome of the reform it should be considered 
to establish a dialogue between the Federal Network Agency and RES stakeholders to discuss if and 
how rules should further be amended.  

Grid development studies and planned improvements 

In Germany, the discussion about grid development needs is taking place with a remarkable intensity 
and with a higher involvement of stakeholders than in most, if not all other Member States. The needs 
arising from RES-E integration are at the centre of the debate. 

For this purpose, a large extent of grid development studies has been produced. The content of these 
studies differ depending on their function, their scope and their authors. In a simplified classification 
they could be categorised as follows:  



RES-INTEGRATION – Country Report Germany 

 

 
 

47 

First of all, there are studies calculating the need for additional grid capacity. The most prominent ones 
are the two grid studies published by the German Energy Agency dena, respectively in 2005 and 2010, 
The first study envisaged an overall RES-E share of 20 % in the year of 2020. In scenarios for the 
years 2007, 2010, 2015 and 2020, the study calculated to which extent the transmission grid had to be 
developed (dena 2005). The second study aimed at providing a strategic concept for the development 
of the transmission grid (dena 2010). It took also into account storage capacities and, on a more 
general level, interconnectors towards Denmark and Scandinavia. Especially the first study had a 
strong impact on the discussion on the development of the German power grid infrastructure and was 
used for the preparation of the grid development studies from the grid operators (Bundesnetzagentur 
2011 b). From the perspective of the RES industry, however, the study has the following 
shortcomings:  

1. The results of the study were based on unpublished data of the grid operators and thus could 
not be comprehended;  

2. The focus of the study was limited to the needs of the transmission grid. The distribution grid 
was not taken into account (AEE 2011).  

The needed investments in distribution grids have been recently addressed. The German associations 
for energy industry published a study that attracted a lot of attention. Based on two different scenarios 
for the development of RES-E until 2020 the study’s authors calculated the need for grid construction 
because of RES development in the next years. The results indicate that there is a huge need for 
investments at distribution grid level, in particular at low voltage level. 

Network level Energiekonzept 2020 “Light” 2020 scenario of the German Ministry 

of Environment (BMU) 

HV 350 km 650 km 

HV/MV 7.000 MVA 30.000 MVA 

MV 55.000 km 140.000 km 

MV/LV 19.000 MVA 33.000 MVA 

LV 140.000 km 240.000 km 

Table 5: Assessment of development needs in the German distribution networks due to solar and wind power supplies 

up to 2020 (BDEW 2011a) 

Second, there are studies published by the grid operators. From 2006 until 2010, TSO and DSO were 
obliged to draft the studies every two years. In the future, these studies will be replaced by the ten-year 
network development plan that shall be submitted to the regulator every year, in accordance with 
Article 22 Directive 2009/72/EC. The existing studies had the purpose to inform about the status of the 
grid and contain specific descriptions of planned development measures (§§ 12, 14 EnWG). The 
process for the preparation of the studies was not very transparent because it was not defined in the 
law. The plans are not publically available. The access to the original studies from the grid operators is 
restricted to parties having a justified interest (§§ 12, 14 EnWG). The reasoning for the limited access 
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seems to be industrial and company secrets (Britz, G., Hellermann, J., Hermes, G. 2010). eclareon has 
applied at the Federal Network Agency for access to these plans, which was refused.  

Third, the Federal Network Agency publishes evaluations on the studies of the grid operators every 
two years. The latest evaluation was published on 14.03.2011. It contains an extensive description of 
the existing legal framework, a summary of the non-public studies of the grid developers, a report on 
the actual progress of the development of the grid and an assessment of the reason for the delay 
(Bundesnetzagentur 2011 b).  

In addition, regional studies have been produced by universities and grid operators on behalf of the 
regional governments. These studies focus on the situation in certain German regions (Grid Study 
Mecklenburg-Vorpommern 2009, University of Technology Cottbus 2008). Both studies envisage a 
strong growth of RES-E generation in their respective territory and model grid development 
accordingly. However, none of them covers storage capacities or smart grids. Moreover, none of them 
discusses the impact on the low voltage grid and only the study on Brandenburg also deals with the 
impact on medium voltage grid. On the other hand, the Brandenburg study examines the 
interconnectors between Germany and the neighbouring country of Poland.  

Another important document is the Plan N by the “Forum Netzintegration”. The association “Deutsche 
Umwelthilfe” has set up the so-called “Forum Netzintegration”, which aims at bringing together all 
stakeholders from politics, science, environmental groups, civil groups and grid operators. Such a 
process can be regarded as a benchmark. It should be considered to initialise similar approaches in 
other European countries as well. After almost two years of discussion, the forum published a paper, 
the so-called Plan N. This document suggests concrete measures and proposals for a quicker and 
easier grid development (DUH 2010). The strength of this document is that it is backed by many 
relevant stakeholders: during the drafting process, significant consensus was created. One crucial 
shortcoming of this document is that its final version was not signed by the transmission system 
operator. Three of them, however, signed a separate declaration that expressed the support for the 
initiative in general (EWE 2011). Moreover, the document mainly deals with the transmission grid and 
not with the distribution grid, though the same forum might work on distribution grid issues in the 
future.  

With regard to the current problems, this perspective is not sufficient. Stakeholders from the PV 
industry therefore suggest putting a stronger focus on the distribution grid level (PV LEGAL 2011).  

As a consequence of the reform of the EnWG described above, a system for grid planning has been 
introduced at distribution level, transmission level, and Federal level (for details see above). The grid 
operators also have to into account the development at European level when drafting energy scenarios 
that will be used for the development of grid plans (§ 12a EnWG). It remains to be seen whether the 
new planning system will encompass all necessary details of the existing plans and thereby create a 
sufficient planning system.  
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Costs 

The investments in the development of the grid are financed through grid usage fees. The grid usage 
fees are borne by the final consumers. RES-E plant operator are not obliged to pay, because in 
Germany, grid usage fees must be paid only by those who take the electricity from the grid, not by 
those who feed it into the grid (RWE 2011).  

Other existing barriers 

The development of the electricity grid is under contentious discussion because it takes much longer 
than expected. As discussed in detail in various studies, the main barriers to the development are as 
follows:  

1. Long procedures because of complex permission process and lack of a federal master-plan 
(SRU 2011).  

2. Civil protests against infrastructure development cause long lead time and uncertainty during 
the authorisation procedure: Protest groups or interest groups from the civil society are 
described as the main problem for the expansion of the grid infrastructure, i.e. the installation 
of overhead lines (AEON 2010). In urban areas and in case of small measures, these problems 
are of lower significance (RWE 2011).  

3. For some grid operators, financing the necessary investments is a challenge. Grid operators are 
supposed to invest amounts of billions of Euros in the next years. As a consequence of the 
ongoing unbundling process however, two of the four TSO belong now to smaller 
corporations, which need to rely more on internal and external investors (TSO 2011) 

4. According to the Federal Network Agency, grid developers have identified as further reasons 
for delay the 

o change of the legal framework to adapt the administrative procedures 
o supply bottlenecks of equipment manufacturers  
o existing uncertainties for offshore projects (Bundesnetzagentur 2011 b).  

5. From the perspective of the Federal Network Agency, the following barriers should also be 
addressed :  

o The existing regulations of the EnLAG are not sufficient to guarantee an appropriate 
development of the grid because the law itself lacks rules to provide for the space that 
is needed to undertake the grid reinforcement.  

o As regards civil protests, the Federal Grid Agency suggests that transparency of public 
projects should be improved (Bundesnetzagentur 2011 b).  

As described above, in July 2011, the German Government undertook several legal reforms to 
overcome the above mentioned barriers. The EnWG has been modified and a new law, the Grid 
Acceleration Act, has been introduced. The most essential reforms are:  

- Introduction of planning at central federal level resulting in a federal sector plan;  
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- Boost of participation and transparency during the grid development process by introducing 
compensations for municipalities, more participations for citizens and increasing 
campaigning;  

- Draft of an offshore master-plan for improving co-ordination of offshore-development;  
- Support of cross boarder connections;  
- Reduction of load for public administration by outsourcing particular tasks to private experts;  
- Simplification of permission procedures through harmonisation of processes;  
- Improvement of regulatory framework.  

The German Association of Energy and Water Industries, however, stresses that these improvements 
only concern high-voltage lines of 110 kV and above. As far as framework conditions for grid 
extension at the medium and low-voltage levels are concerned, the reforms in summer 2011 did not 
entail essential improvements (BDEW 2011b).  
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

 Change of the legal 

framework to adapt 

administrative 

procedures. 

Delays of infrastructure 

projects. 

Patience to wait for effects after framework has been 

changed 

49 

 Supply bottlenecks of 

equipment 

manufacturers. 

Delays of infrastructure 

projects. 

Barrier will be mitigated through market development 49 

 Existing uncertainties for 

offshore projects. 

Delays of infrastructure 

projects. 

Addressed in legal reform in July 2011: Draft of an 

offshore master-plan for improving co-ordination of 

offshore-development 

49 

 Insufficient transparency 

of public projects. 

Public opposition to 

infrastructure 

development. 

Addressed in legal reform in July 2011: Boost of 

participation and transparency during the grid 

development process by introducing compensations for 

municipalities, more participations for citizens and 

increasing campaigning 

49 

 Complex permission 

process 

Long procedures Addressed in legal reform in July 2011: Simplification of 

permission procedures through harmonisation of 

processes 

49 

 Lack of a federal master 

plan 

Long procedures Addressed in legal reform in July 2011 introduction of 

process leading to federal sector plan 

49 

Lack of clarity in the law 

to allow or refuse grid 

development 

("economically 

reasonable"). 

  More details to determine whether or not a measure is 

economically reasonable 

45 
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Insufficient rules for 

incentives in investments 

for transmission and 

distribution grid 

development. 

  Addressed in legal reform in July 2011: Modification of 

regulators framework 

49 

Development plans 

focused on transmission 

and not on distribution 

grid. 

  Stronger focus at distribution grid level 48 

Development plans non 

transparent. 

  Addressed in legal reform in July 2011: Set-up of federal 

sector plan 

47, 49 

Difficult financing of 

necessary investments. 

  Support by public funds  48-49 

Relevant laws do not rule 

allocation of space 

required for grid 

development. 

  Addressed in legal reform in July 2011: Set-up of federal 

sector plan  

49 

Table 6: Development: Summary of identified barriers and proposed solutions to overcome barriers 
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Market integration 

Summary 

In Germany, a number of features have been introduced in the market design which are favourable for 
RES-E integration: there is a relatively short gate-closure time as well as an intraday market where 
traded volumes have been increasing. Accessibility of balancing markets is addressed by the regulator. 
Due to the feed-in tariff support scheme there is not much long-lasting experience with direct market 
participation of RES-E. Rather, until early 2012 most RES-E has been marketed by the TSOs. 

The main support for renewable energies in Germany is a feed-in tariff scheme, with tariffs being 
fixed for a fixed amount of time and underlying a pre-defined degression for new installations. To 
further promote the market integration of RES-E, the EEG provides a number of approaches:  

• the possibility for RES-E producers to temporarily opt-out of the feed-in tariff scheme to 
directly participate in the market, 

• RES-E producers can optionally choose to benefit from a technology specific market premium 
on top of the revenues which they gain from direct marketing.  

• electricity suppliers that provide their customers with at least 50% of renewable energies 
which would be eligible for EEG are exempt from paying the EEG surcharge. According to 
the revised EEG the surcharge exemption has been replaced by a surcharge reduction to 
2°ct/kWh, which will only be granted if 20% of its sales to final consumers from RES-E based 
on intermittent energy sources 

• and finally the EEG gives an authorisation to the German Government for introducing 
financial incentives parallel to the feed-in tariffs and to change the preconditions for 
participation of RES-E in the balancing market.  

The market premium option was only introduced with the recent amendment of the “Renewable 
Energy Sources Act”, which came into force in January 2012. It is expected that the premium scheme 
will stimulate direct marketing of RES-E by plant operators, in particular in the case of wind power.  
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Relevant Legal Sources 

The legal framework for the market design is mainly defined by the general Energy Law (“Gesetz über 
die Elektrizitäts- und Gasversorgung – Energiewirtschaftsgesetz” in the following “EnWG”15) and 
decrees that are based on this law such as the Stromnetzzugangsverordnung (StromNZV).  

Support for renewable energies in Germany is regulated by the “Renewable Energy Sources Act” 
(EEG 2008) 16, of which a revised version has been decided and will come into force 01 January 2012 
(EEG 2012). The Equalisation Scheme Ordinance (AusglMechV 2009) 17 regulates the equalisation of 
costs for renewable energies between the TSOs and electricity suppliers. 

Market Design 

General availability of markets 

The short-term power markets in Germany encompass the day-ahead-market (functioning up to 24 
hours before delivery) and the following intra-day-market (functioning within the day, see below). The 
standardised products of the spot market can be traded over the power exchange (EPEX) or bilaterally 
over the counter. The power exchange EEX also offers a derivative market for futures and options. 
The share of electricity traded on the spot market has steadily increased over the last years. It rose 
from 22% in 2007 (Weber, 2010) to 24 % in 200918. Due to a readjustment of the EEG redistribution 
mechanism (BDEW, 2010) the absolute trading volumes increased further from 203 TWh in 2009 to 
279 TWh, marking a 37 % increase within a year. 

In principle the power market has been open to all providers since the beginning of liberalisation in 
1998. Many new suppliers tried to enter the market, but the number has declined again significantly 
over the past years. Despite numerous market players in the electricity market, the four largest 
electricity companies still hold a significant market share of about 80 % of the total generation 
capacity (BKartA, 2011). The extent of vertical integration is decreasing as the ownership structure of 
three large electricity companies has recently changed by selling shares to third parties and the fourth 
TSO is undergoing a restructuring process into an independent transmission operator. However, full 
competitiveness in the wholesale market is still questionable.  

On the balancing market the four TSOs contract positive and negative balancing capacity for 
imbalances through a tendering procedure. They are responsible for the provision of balancing 

                                                      
15 "Energiewirtschaftsgesetz vom 7. Juli 2005 (BGBl. I S. 1970, 3621), das zuletzt durch Artikel 2 des Gesetzes vom 4. November 2010 
(BGBl. I S. 1483) geändert worden ist";  
Please note that this law has been changed by the “Gesetz zur Neuregelung energiewirtschaftsrechtlicher Vorschriften vom 26. Juli 2011 
(BGBl I S. 1554);    
analysis provided in this report however is based on the 2005 version 
16

 "Erneuerbare-Energien-Gesetz vom 25. Oktober 2008 (BGBl. I S. 2074), das zuletzt durch Artikel 1 des Gesetzes vom 11. August 2010 
(BGBl. I S. 1170) geändert worden ist" 
17

 "Verordnung zur Weiterentwicklung des bundesweiten Ausgleichsmechanismus vom 17. Juli 2009 (BGBl. I S. 2101)" 
18 Approximation on the basis of the market data published on the EPEX website: http://www.epexspot.com/en/market-data (10.03.2011). 
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services in their respective control area. The reserve power consists of primary, secondary and tertiary 
reserve in the order of the time delay before the reserve capacity is available.  

The TSOs had to establish a common internet-based platform (www.regelleistung.net) for tendering 
all types of balancing capacity (§22 par. 2 EnWG 2005). Moreover, in 2010 the German federal 
network regulator (Bundesnetzagentur) stipulated that the four TSOs are required to create a common 
secondary reserve market for all four control areas with a standardised tender. The aim was to avoid 
simultaneous use of balancing energy in contrary ways (positive and negative balancing). Thus, the 
amount of required balancing capacity should be reduced and the number of suppliers and the 
competition should be increased (Bundesnetzagentur 2010, SIJ et al. 2010). 

Gate closure 

Upon completion of the day-ahead-market at 12pm, the intra-day-market runs until the gate closure 
time which is since December 2011 set at 15 minutes before the physical delivery (Bundesnetzagentur 
2011d). After the gate closure, the four TSOs are responsible for the stability of the power system 
using the balancing capacity which they have acquired on the balancing market before. 

Intraday-market 

The potential of intraday trading volume in Germany is approx. 17 TWh per year (Weber 2010). The 
actual trade is significantly below that volume, despite a recent steep increase, when the EPEX trades 
on the intraday market increased from 1.6 TWh in 2007 to approx. 10 TWh in 2010. The reasons for 
the discrepancy between potential and actual trade in the last years were the transaction costs, potential 
trade-offs with the balancing markets and in particular the market concentration in the power market 
(Weber 2010). 

The situation started to change with the Equalisation Scheme Ordinance (AusglMechV 2009) that 
came into force at the beginning of 2010 (see below). § 2 AusglMechV stipulates that all TSOs should 
sell all quantities of EEG electricity on the day-ahead and intraday markets. In a specification of the 
ordinance (AusglMechAV 2010) the German Federal Network Agency has made it a requirement that 
the uncertainties of wind forecasts are traded on the intraday market starting in 2011 at the latest (SIJ 
2010). As a result of these developments, the volume of the required balancing capacity decreases and 
the liquidity in the intraday market increases (Borggrefe et. al. 2011). Nevertheless, there is still a 
discrepancy between the potential and the actual figures that appear on the intraday-market. 

Accessibility of balancing markets for RES-E  

In order to assess balancing markets, generators need to prequalify according to certain criteria. The 
balancing markets have been dominated by a few large bidders due to relatively high minimum bid 
sizes that applied until recently and limited possibilities for small producers to pool installations. This 
regulation hindered the entry of new market participants. However, the Federal Network Agency 
(Bundesnetzagentur) has reviewed and recently altered the tender conditions for balancing services.  
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According to the decision of the regulator (Bundesnetzagentur 2011a) from April 2011 the minimum 
bid size for primary reserves was reduced from 5 MW to 1 MW, the tendering period was reduced 
from one month to one week and bidders are now allowed to pool installations within the balancing 
area in order to reach the minimum bid size. For the secondary reserve the minimum bid size has been 
reduced from 10 MW to 5 MW for positive as well as for negative secondary control power, with the 
possibility to pool installation within a control area and also across borders of control areas in order to 
reach the minimum bid size (Bundesnetzagentur 2011b). Additionally, the tendering period for the 
secondary reserve was also reduced to one week. Finally, there will be an automatic activation of the 
minute reserve via an electronic interface from July 2012 onwards. In order to enable small bidders to 
participate in the market for tertiary control, the minimum bid size in the auction for the minute 
reserve was also reduced from 15 MW to 5 MW, with the possibility to pool installations within one 
control area as well as across borders of control areas (Bundesnetzagentur 2011c).  

With the recent changes in regulation, in particular the shorter tendering periods, the participation of 
RES-E generators is now more realistic. However, a further reduction of tendering periods to daily 
tenders would further incentivize intermittent RES-E technologies to participate in this market 
segment. It has to be noted that RES-E generators under the FiT are not allowed to participate in 
balancing markets.   

Support Scheme Design 

General support scheme design 

The support scheme for RES-E in Germany has been based by now on a feed-in tariff and is regulated 
by the “Renewable Energy Sources Act” (EEG) from 2000, last revised in July 2011. A major change 
by this revision coming into force 2012 will be the introduction of an optional market premium as 
alternative support besides the feed-in tariff. The feed-in scheme grants fixed tariffs for a period of 20 
years, with the exception of hydro power plants with a capacity of more than 5 MW, where tariffs are 
paid for a period of 15 years. The tariffs vary according to energy source, technology and capacity of 
the installations and underlay fixed annual degression rates. Additional to the fixed tariffs, several 
bonuses may be paid for certain attributes of the technology used, the fulfilment of sustainability 
criteria for biomass or for certain energy produced in co-generation. However, within these parameters 
the tariffs are pre-defined and do not vary depending on short-term electricity market conditions. The 
market premium is defined as the difference between the technology specific feed-in tariff and a 
benchmark market value plus an additional management bonus for direct marketing.  

The costs of the support scheme (both feed-in tariff and optional market premium) in Germany are 
allocated to the end-consumers via the electricity suppliers. The grid operator (DSO) takes off the 
produced renewable energy which is in the standard feed-in system, pays the fixed feed-in tariffs to the 
RES-E plant operators and transfers the energy to the TSO. Since 1st January 2010 the transmission 
grid operators (TSOs) in Germany are obliged to sell the energy on the spot market of a power 
exchange (AusglMechV, see above). Thereby the physical transfer of the energy from the TSO to the 
electricity suppliers is abolished, while the costs of the EEG tariff are still distributed among all 
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customers via their electricity suppliers and per kWh EEG surcharge. As a result, RES-E under the 
feed-in system appears directly on the market, yet RES-E producers under the FiT scheme do not 
receive any market signals. RES-E producers receiving the fixed tariffs do not have any balancing 
responsibility in Germany; instead TSOs is responsible for balancing their output.  

For RES-E production under the market premium, RES-E producers themselves market their RES-E 
production with all obligations that apply to standard market participants (including balancing 
responsibility). The market premium is paid by the DSO and the costs are allocated to end-consumers 
together with the cost of the feed-in scheme under the same mechanism. 

Mechanisms to promote market integration 

On the top of the general regime of fixed tariffs, there are several provisions in the EEG that allow for 
improved market integration of RES-E.  

Firstly, to increase market integration of renewable energies the EEG provides an option for RES-E 
producers to temporarily opt out of the feed-in scheme. Producers can opt-out of the feed-in tariff 
scheme for at least one calendar month and directly participate in the market (direct selling, § 17 EEG 
2009, § 33a EEG 2012). They have to announce this at the beginning of the preceding calendar month 
at the latest. Producers can return to the feed-in scheme on a monthly basis, again by indicating this at 
the beginning of the preceding calendar month. The opt-out rule can be applied both to the total 
production of a RES-E plant and to a certain percentage of the production.  

Secondly, the new introduced optional market premium allows RES producers to benefit from the 
market premium on top of their revenues on markets (§33 EEG 2012). The market premium is 
basically defined as the difference between the technology specific feed-in tariff which would 
alternatively apply to this RES production and a reference market price. On top, the market premium 
includes a management premium. This management premium consists of a “profile service” 
component which is different for intermittent and non-intermittent RES-E and an additional trading 
bonus. By the reference to the technology-specific feed-in tariff, the market premium generally allows 
for direct marketing of different RES technologies. Producers have an incentive to optimise operation 
of their plants and marketing strategies in order to increase market revenues compared to the reference 
market price. Furthermore, the differentiated management premium should cover the pioneering effort 
of administration, improved production forecast and marketing. 

Thirdly, electricity suppliers which supply their customers with at least 50 % electricity from 
renewable energy sources that is eligible under the EEG, but that is marketed directly rather than 
receiving the EEG tariff do not have to pay the EEG surcharge as mentioned above (§37 EEG 2009, 
§39 EEG 2012). In this case, the total amount of electricity supplied is exempt from the surcharge. 
This so-called green electricity privilege can also be seen as an approach to increase market integration 
of RES-E by promoting direct marketing of electricity from renewable sources. The mechanism 
essentially has the same effect as a fixed bonus payment on top of market prices. However, due to a 
considerable increase in the EEG surcharge especially in 2010 and 2011, it has become increasingly 
attractive for suppliers to make use of the green power privilege, which can lead to windfall profits 
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and further increases the EEG surcharge for the remaining suppliers and their customers. This has 
triggered a political discussion in Germany about whether the green electricity privilege should be 
abolished or limited. The EEG 2012 now limits the exemption from the surcharge for utilities using 
the green electricity privilege to the level of the 2010 surcharge (2 ct/KWh) and introduced further 
regulatory conditions for granting this exemption. Article 39 of the revised EEG requires that 20 % of 
the portfolio of an electricity supply company benefiting from the green electricity privilege needs 
come from fluctuating RES-E technologies (within the annual average and also on average in 8 of 12 
months). Furthermore, power that exceeds the generators load of every 15-minute interval will not be 
taken into account for the fulfilment of these conditions. Thereby the regulation links the power under 
the green electricity privilege the consumption profile. It is expected that the described new conditions 
will lead to significant decrease in the use the EEG charge exemption.  

Fourthly, the EEG provides an authorisation to the German Government to issue ordinances without 
the consent of the Bundesrat (second parliamentary chamber) in order to promote a better market 
integration of electricity from renewable energy sources within the EEG framework (§64 EEG 2009, 
§64f (6) EEG 2012). The Government is thereby authorised to introduce financial incentives parallel 
to the feed-in tariffs and to change the preconditions for participation of RES-E in the balancing 
market (see above). Although there are currently a number of mechanisms to promote market 
integration under discussion (among others a market premium model), no decision has been taken so 
far. 
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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. 

 



RES-INTEGRATION – Country Report Germany 

 
 
 

66 

Barrier identified in RES 

Integration Study 

Is the 

barrier 

contested? 

Measures foreseen in NREAP 

Section 

in 

NREAP 

Summary of foreseen Measure Comments & Evaluation 

Underrepresentation of RES-E 

producers in the definition process 

of technical requirements for grid 

connection. 

   Not addressed in NREAP 

Lack of communication between 

RES industry and some DSOs during 

connection process. 

Yes 
4.2.6. 

m) 

Reference to existing legal sources defined in 

KraftNAV and EEG. 

Because of the narrow scope of the KraftNAV and 

the scarce information in the EEG, it seemed that 

legal framework was not sufficient in the past. It 

remains to be seen, however, whether the latest 

reforms of the EEG will mitigate this barrier.  

Technical condition requirements 

for grid connection differ at DSO 

level. 

Yes   Not addressed in NREAP 

Unclear distribution of costs for 

connection. 
Yes 

4.2.6. k) 

l) 
Reference to existing regulations in EEG 

The existing regulations set a clear broad framework 

for the distribution of the costs. They do not clarify 

the above discussed questions relating the details of 

the distribution of the costs. It remains to be seen 

whether these questions can be clarified by the EEG 

Clearing House or by national courts. Otherwise it 

may be considered to formulate existing laws more 

precisely.  

Lack of transparency in connection 

process. 
Yes   Not addressed in NREAP 
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Lacking capacities at DSO level in 

terms of experienced man-power 

and IT leading to delayed feedback 

from DSOs. 

   Not addressed in NREAP 

Lack of a master-plan for offshore 

grid development leading to 

shortage of cable routes for 

offshore connection and insufficient 

coverage of adjacent onshore areas. 

   

Not addressed in NREAP but the German 

government has recently decided to introduce a 

national master-plan.  

Legal processes ineffective because 

of monopolistic power of grid 

operators and long times taken for 

civil procedures. 

   Not addressed in NREAP 

Unclear grid connection procedures 

for low and medium voltage grids. 
Yes 

4.2.6. 

m) 

Reference to existing legal sources defined in 

KraftNAV and EEG. 

Because of the narrow scope of the KraftNAV and 

the scarce information in the EEG, it seemed that 

legal framework was not sufficient in the past. It 

remains to be seen, however, whether the latest 

reforms of the EEG will mitigate this barrier.  

High costs for the DSOs to upgrade 

the grid to allow integration. 
Yes 4.2.6. k) 

Reference to existing legal framework 

(EnWG & ARegV) which in principle allows 

grid operators to recover their costs because 

of their responsibilities under the EEG.  

According to national DSOs, the existing framework 

does not suffice for overcoming the described 

barriers. .  

Lack of guidance from some DSOs 

for technical requirements to allow 

remote control for curtailment. 

Yes   Not addressed in NREAP 

Compensation for curtailment 

makes investment security higher 

and does not push producers to 

undertake legal actions to enforce 

Yes   Not addressed in NREAP 
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grid development. 

Delays of infrastructure projects 

due to existing uncertainties for 

offshore projects. 

   

Not addressed in NREAP but the German 

government has recently introduced steps to 

improve planning security for offshore projects.  

Insufficient transparency of public 

projects leading to Public 

opposition to infrastructure 

development. 

   

Not addressed in NREAP but the German 

government has recently introduced steps to reduce 

public opposition, such as compensation for 

municipalities, more participation for citizens and 

increasing campaigning. . 

Lack of clarity in the law to allow or 

refuse grid development 

("economically reasonable"). 

 4.2.6. b) 

Reference to existing legal framework (EEG 

& EnWG) that provides an individually 

enforceable right of the plant operator as 

well as a general obligation of the grid 

operator to adequately develop the grid.  

The EEG defines the obligations of the grid operator 

when it comes to the development of the grid. The 

act, however, does not clarify the term 

“economically reasonable”, which lead to 

discussions in the past. It remains to be seen 

whether these questions can be clarified by the EEG 

Clearing House or by national courts. Otherwise it 

may be considered to reformulate the EEG 

accordingly. 

Insufficient rules for incentives in 

investments for transmission and 

distribution grid development. 

Yes 4.2.6. k) 

Reference to existing legal framework 

(EnWG & ARegV) which in principle allows 

grid operators to recover their costs because 

of their responsibilities under the EEG.  

According to national DSOs, the existing framework 

does not suffice for overcoming the described 

barriers. .  

Development plans focused on 

transmission and not on 

distribution grid level. 

 4.2.6. b) 
Description of measures that pertain only to 

transmission grid.  
Not addressed in NREAP 

Development plans not publically 

available 
   Not addressed in NREAP 

Difficult financing of necessary 

investments. 
   Not addressed in NREAP 
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Relevant laws do not rule allocation 

of space required for grid 

development. 

   

Not addressed in NREAP but the German 

government has recently introduced steps to rule 

allocation of space through the planned introduction 

of a national master-plan and compensation for 

municipalities. 

Long procedures because of 

complex permission process and 

lack of a federal master-plan 

 4.2.6. e) 

List of legal and procedural steps that were 

introduced in the past in order to speed up 

processes.  

Apart from the measures described in the NREAP, 

the German government has recently introduced 

additional steps to simplify permission procedures. It 

remains to be seen whether these procedures will 

suffice. 

Table 7: Summary of identified barriers and treatment of barriers in NREAP  

 


