
 

 

 

Integration of electricity from 
renewables to the electricity grid and to 
the electricity market 
INTEGRATION

 

National report: 

 

 

 

 

Client: DG Energy 

 

Contact author: Céline Najdawi, 

Céline Najdawi, Jan-Benjamin Spitzley, Anna Pob
Rebekka Frank, Dierk Bauknecht (Öko
 

 

Berlin, 20 December 2011 

 

    

Integration of electricity from 
renewables to the electricity grid and to 
the electricity market – RES
INTEGRATION  

National report: Luxembourg  

: Céline Najdawi, cn@eclareon.com   

Benjamin Spitzley, Anna Pobłocka (eclareon) 
Rebekka Frank, Dierk Bauknecht (Öko-Institut) 

      

Integration of electricity from 
renewables to the electricity grid and to 

RES-

   



RES-INTEGRATION – Country Report Luxembourg 

 

 
 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

eclareon GmbH 

 
Luisenstraße 41        
D-10117 Berlin 
Phone :  +49 30 246 286 90 
Fax:    +49 30 246 286 94 
www.eclareon.com  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Öko-Institut e.V. 

 
Merzhauser Straße 173  
D-79100 Freiburg 
Phone :  +49 761 452 95 0 
Fax:    +49 761 452 95 88 
www.oeko.de 



RES-INTEGRATION – Country Report Luxembourg 
 

 

 
 

3 

Interviewed Experts 

We would like to thank all interviewed experts for their very valuable input and their support for this 
study. We highly appreciate their expert knowledge and their availability in the framework of the RES 
Integration Project on behalf of the European Commission. 

For this country study, the following experts were interviewed: 

Frank Escher, Electris, Hoffmann Frères S.à r.l. et Cie s.e.c.s. (DSO) 

Claude Hornick, Institut Luxembourgeois de Régulation (Luxembourgian Regulatory Authority) 

Nico Kaufmann, Creos Luxembourg S.A. (Luxembourg’s TSO and DSO) 

Gérard Meyer, Direction de l’Energie, Ministère de l’Economie et du Commerce extérieur, 
Gouvernement du Grand-Duché de Luxembourg (Energy Department of the Ministry of Economy and 
Foreign Affairs, Grand Duchy of Luxembourg) 

Georges Michels, Administration communale de la ville de Diekirch (DSO, Administration of the city 
of Diekirch) 
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Executive summary 

Grid connection   
 Effect on integration of RES-E Neutral 
 Obligation to reinforce if necessary Yes 
 Distribution of costs Deep 
 Relevant grid level Transmission and distribution grid 
 Main barriers to integration Definition of connection costs 

 

Grid operation   
 Effect on Integration of RES-E Positive 
 Purchase obligation Yes 
 Occurrence of grid curtailment None 
 Main barriers to integration No barriers detected 

 

Grid development   
 Effect on Integration of RES-E Neutral 
 Regulatory instruments  n.a. 
 Nationwide grid development studies Existent 
 Main barriers to integration Grid development studies are generally 

not published 

 

Market design   
 Functioning markets Market depends on interconnections 

with neighbouring markets 
 Intraday market and gate closure Intraday market planned for 2012; gate 

closure of day-ahead market at noon  
 Main issue Small market size, high concentration 
 
Support scheme   
 Support scheme Feed-in-tariff and investment grants 
 Market integration and/or risk sharing 

elements No 

 Balancing responsibility for RES producers No 
Table 1: Overview on grid and market integration Luxembourg  

 
In Luxembourg there is one formal connection procedure for all grid levels. Also, Luxembourg uses a 
deep costs system for grid connection, which can be seen as a barrier, the producer having to bear the 
costs implied by grid connection and grid reinforcement. Moreover, RES-E producers cannot always 
connect their plant to the closest connection point. There is no legal regulation entitling a RES-E to 
claim for damages suffered in the context of grid connection. However the latter does not normally 
happen. Considering the fact that Luxembourg imports the majority of its electricity, an increase in 
domestic electricity production is namely rather favoured, since it decreases the need for electricity 
imports.   
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Grid access in Luxembourg is guaranteed provided that the maintenance of the reliability and safety of 
the grid is guaranteed. Electricity from renewable energy sources injected into the grid is remunerated 
by the grid operator through a mandatory take-off scheme based on a feed-in-tariff model. As far as 
dispatching priority is concerned, the system operator is bound to consider at first RES-E when 
dispatching electricity. Finally there is no existing specific regulation for RES-plants defining grid 
curtailment neither as an emergency nor as a foreseen measure. 

The only legal definition with regard to the objectives of grid operators for RES and grid development 
is the obligation to ensure the long-term capacity of the grid by undertaking the necessary grid 
developments. On the basis of its five-year investment plan, the grid operator decides its priorities in 
the development of the grid. However, the grid operator is bound to undertake grid reinforcement in 
case a producer needs one and declares himself ready to support the costs.  

As far as regulatory instruments are concerned, the regulator does not take the development of RES 
into consideration while regulating grid tariffs. Yet he determines the calculation methods of the 
network fees which are paid by the final consumers. 

Regarding planned improvements of the grid, the Government’s Commissioner of Energy publishes a 
report every two years analysing the grid situation. In this report, the Government rather puts forward 
the necessity of further interconnections with other countries in order to reinforce the security of 
electricity supply. Due to their limited potential, the effects of RES development are considered less 
important in the context of questions on security of supply.  
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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 Luxembourg in terms of electricity production, consumption, and grid operation.

Current generation mix

A graphical overview of Luxembourg’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.

 

Power generation in Luxembourg is dominated by gas and hydro
includes the electricity generation from the Vianden pump storage plant which directly feeds in the 
German Amprion grid (ILR 2011). 
integration of variable generation.

The net generating capacity is provided in Chart 2.
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This chapter aims at providing a general introduction to the context for the deployment of renewable 
Luxembourg in terms of electricity production, consumption, and grid operation. 

A graphical overview of Luxembourg’s electricity generation mix in 2010 is shown in Chart 1.  
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Chart 2: Net generating capacity - 2010 (

Capacity.  

Electricity consumption

In 2010, Luxembourg consumed 6.7 TWh (ENTSO
2011, Eurostat 2011), more than double than the EU average of 6.
Luxembourg has the third highest consumption per capita in the EU.

In terms of electricity intensity of the economy, Luxembourg in 2010 consumed 
EUR GDP. This is one of the lowest levels in the EU. 

Considering the development of electricity consumption in time (EEA 2010), with an average growth 
rate of circa 3% in the period 1990/2007, Luxembourg registered a growth rate well above the EU 
average. 

RES-E share 

Chart 3 provides an indication of Luxembourg’s total electricity consumption and RES electricity 
production up to 2020, according to the submitted action plan (NREAP)
forecast, but the plan according to the government. 

509

INTEGRATION – Country Report Luxembourg

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

Electricity consumption 

consumed 6.7 TWh (ENTSO-E 2011), i.e. 13.3 MWh per inhabitant
, more than double than the EU average of 6.2 MWh. After Finland and Sweden, 

Luxembourg has the third highest consumption per capita in the EU. 

ity intensity of the economy, Luxembourg in 2010 consumed 
EUR GDP. This is one of the lowest levels in the EU.  

Considering the development of electricity consumption in time (EEA 2010), with an average growth 
iod 1990/2007, Luxembourg registered a growth rate well above the EU 

provides an indication of Luxembourg’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.  

1128

432725

Luxembourg 

 

10 

 

online database of Net Generating 

E 2011), i.e. 13.3 MWh per inhabitant (ENTSO-E 
MWh. After Finland and Sweden, 

ity intensity of the economy, Luxembourg in 2010 consumed 174.2 MWh/ million 

Considering the development of electricity consumption in time (EEA 2010), with an average growth 
iod 1990/2007, Luxembourg registered a growth rate well above the EU 

provides an indication of Luxembourg’s total electricity consumption and RES electricity 
. In other words, this is not a 

Hydropower

Wind

Solar

Other Renewables

Fossile



RES-INTEGRATION – Country Report Luxembourg 
 

 

 
 

11 

 

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

According to the reference scenario of Luxembourg’s NREAP, gross final electricity consumption is 
forecasted to grow by 9% in a decade, from 6.4 TWh in 2010 to 7 TWh in 2020. This assumes a strong 
reduction of the high growth rates registered during the last two decades. According to the NREAP, 
RES-E production should grow in the same period from 0.26 TWh in 2010 to 0.78 TWh in 2020. 
Taking into account the growth in consumption, this would result in a stagnation of consumption from 
non-renewable generation and/or from net electricity imports. 

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  

Chart 4: RES-E generation (GWh). Source: own elaboration of Luxembourg’s NREAP 
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The largest part of the planned growth is expected from wind and biomass, with a notable contribution 
of PV, with a slight increase of hydro from 2018 onwards. Given the high level of interconnection of 
Luxembourg, balancing will be provided on a larger scale. 

Natural resources and geographical structure 

Luxembourg has good wind and biomass resources, and a good potential for PV. 
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Figure 1: Map of wind resources at 50 meters above ground level for five different 

topographic conditions: 1) Sheltered terrain, 2) Open plain, 3) At a coast, 4) Open sea and 

5) Hills and ridges (Source: European Wind Atlas Risø National Laboratory 1989) 

 

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

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



RES-INTEGRATION – Country Report Luxembourg 
 

 

 
 

14 

Grid operators & dominant generators 

Dominant generators  

The main electricity generators in Luxembourg are SEO SA, operator of a 1100MW pump storage 
power station and Twinerg SA, operator of a 350MW combined-cycle gas turbine plant. Two 
industrial cogeneration plants (CEGYCO and CEDUCO) as well as a certain number of domestic 
cogeneration plants do also play a major role.  

Transmission System Operators  

Luxembourg disposes of one Transmission System Operator (both for gas and electricity transport), 
namely Creos Luxembourg SA, which is a subsidiary company of Enovos International SA. The 
shareholders of Enovos International are the Luxembourgian State, Arcelor Mittal, RWE, Eon and 
Electrabel. Additionally, as to be seen on the map below, Luxembourg has an industrial grid operator, 
Sotel SA, which also operates with high wire voltage of 220 and 150 kV and which operates the 
interconnection with the Belgian transmission grid. 

 

 

Figure 3: Map of the transmission and distribution grid of the grid operator Creos Luxembourg SA (Source: Creos 2011 a) 
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Distribution System Operators  

According to the regulatory authority, there are five Distribution System Operators in Luxembourg: 
Creos Luxembourg SA, Electris (Hoffmann Frères S.à.r.l.), Sudstroum S.à.r.l. & Co S.e.c.s, as well as 
the local administrations of the cities of Diekirch and Ettelbruck. 

Interconnections, import/export 

Mainly due to the very small size of its power market, Luxembourg’s ratio of electricity export + 
imports compared to the power consumption is the highest in the EU. In proportion to its consumption, 
Luxembourg also has the highest rate of net electricity imports (61% of consumption). 

LU BE DE Total % of consumption 
Export 1847 1361 3208 47.95% 

Import 1123 6159 7282 108.85% 

Net 724 -4798 -4074 -60.90% 
Total flows 2970 7520 10490 156.80% 
Table 2: Physical exchanges from/to Luxembourg in interconnected operation in 2010 (Source: ENTSO-E 2011) 

 

As indicated in the table 3 below, the Luxembourgian TSO Creos reports a share of 87% concerning 
the share of imports on the injections in Luxembourg in 2010. This difference could be due to the fact 
that the figures of Creos also include the injections into its local distribution grids, whereas the figures 
of ENTSO-E only regard the transmission grid. As far as the injection of RES-E is concerned,  
hydropower is the most important, followed by wind and biogas (here cogeneration is not RES-E but 
natural gas cogeneration). Although the potential for PV is appreciable regarding Luxembourg´s 
global irradiation figures (see supra), the share of injected electricity from photovoltaic installations 
appears to be quite low. 

Transborder exchanges GWh % 

Imports (including the electricity production of Twinerg provided 
through the German grid) 

4,248.9 87.1 

Local production   

Cogeneration 346.2 7.1 

Hydropower 96.1 2.1 

Wind power 55.0 1.1 

Waste incineration 54.9 1.1 

Biogas 53.7 1.1 
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Photovoltaics 20.6 0.4 

Total injection 4,875.4  

Table 3: Statement of electric energy in the grid of Creos Luxembourg, including local grids (Source: Creos 2011 b) 
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Grid Connection 

Summary  

In Luxembourg there is one formal connection procedure for all grid levels. Also, Luxembourg uses a 
deep costs system for grid connection, which can be seen as a barrier, the producer having to bear the 
costs implied by grid connection and grid reinforcement. Moreover, RES-E producers cannot always 
connect their plants to the closest connection point. Plant operators are legally not entitled to claim for 
damages suffered in the context of grid connection. However the latter does not normally happen. 
Considering the fact that Luxembourg imports the majority of its electricity, an increase in domestic 
electricity production is namely rather favoured, since it decreases the need for electricity imports.  

Relevant legal sources 

The legal framework is primarily defined by the electricity market law (Loi du 1er août 2007), which 
regulates the grid connection and access of electricity producing installations, provides technical 
requirements, defines grid security as well as the role of grid operators and introduces a compensation 
mechanism for renewable energy costs. 

Apart from that, the Grand-Ducal regulation (RGD du 8 février 2008) regulates the promotion of 
renewable energies particularly through a feed-in tariff. 

Connection procedures, deadlines, and information management 

According to information of the transmission grid operator Creos, the applicant whose plant is to be 
connected has to undertake the following steps: 

Connection procedure: 

APPLICATION 
 The plant operator applies for connection. RES-E plant 

operators have also to send a data sheet which can be 
downloaded from the Creos’ website. 

   

CONNECTION OFFER AND PERMIT 
 The grid operator is obliged to deliver a connection offer as well 

as a connection permit within 10 days. The offer is valid for 6 
months. 

   

CONFIRMATION OF ORDER 
 In order to be connected, the plant operator has to return the 

confirmation of order to the grid operator. 
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APPROVAL OF THE CONNECTION PERMIT 
 

The connection permit has to be signed by the electrician. 

   

CONNECTION AGREEMENT 
 The network connection agreement has to be signed by the 

operator of the plant to be connected and the original version 
returned to the grid operator. 

   

CONNECTION 

 
Once the grid operator received the connection agreement, the 
energy meter can be put into service; the system can be 
connected and can start feeding in electricity. The connection is 
to be made within 30 working days after the plant operator has 
delivered all the required authorizations. 

Diagram 1: Connection procedure (Source: Creos 2011 b) 

Installations which need a connection to the medium or high voltage network have to conclude a 
different contract concerning the connection and use of the grid (RES LEGAL, 2011). 

An interviewed project developer expressed his satisfaction concerning the connection procedures of 
Creos. As a matter of fact, he mentioned that as project developer he never had to take legal actions in 
order to be able to connect renewable energy plants so far. However, he expressed the fact that the grid 
connection point proposed by the grid operator is not necessarily the nearest to the RES plant (Project 
developer 2011).  The allocation of connection points, which are located at far distance, is a 
consequence of existing grid capacity shortages. The detected barrier is even stronger limiting the 
development of RES-E if one recalls the fact that Luxembourg is also operating a deep cost system. 
Therefore, the root cause has to be addressed, namely new grid capacities have to be created by grid 
operators. 

Still, the main selection criteria of Creos for a connection point will be the possibility to offer firm 
access to the grid, i.e. ensuring that installation can feed in all produced electricity.  

Information management and cooperation 

According to article 60 of the electricity market law, the electricity companies have to communicate 
their information concerning costs, relevant documents etc. On the website of the TSO Creos, 
information is to be found about the grid use costs according to the grid level, the meter etc (Creos 
2011 b). As far as the other DSOs are concerned, a difference is to be noticed between the amount of 
information given by private DSO companies and by public administrations which play the role of 
DSO within their district. All the grid operators make their costs available on their websites. However 
as far as the cities of Diekirch and Ettelbruck are concerned, the grid costs are listed as “municipal 
taxes”. (Electris 2011 b, Sudtroum 2011, Diekirch 2011 b, Ettelbrück 2011). 

The comprehensive offer of information regarding the connection and operation of RES-E installation 
is a crucial prerequisite for a successful development of a RES-E sector. Only if a project developer is 
enabled to fully understand the defined procedures and the involved costs, he will be able to present 
credible and viable projects. In this context, the accessibility of information has the same crucial value. 
It is therefore strongly advised that grid operators are evaluating there (online) offer of information 
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and to facilitate the accessibility of information. The Luxembourg authorities, such as the energy 
agency, should follow this process and support grid operators with their expertise. 

Obligation, legal responsibilities and enforcement of legal rights 

As regulated in article 5 of the electricity market law, grid operators are obliged to connect every 
electricity producer or client who asks for a connection under the condition that he is located within its 
district. However, the Grand-Ducal regulation of the 8th February 2008 specifies that the connection is 
to be done in line with the conditions of the grid operators concerning the characteristics and the 
connection point on the grid, which means that the producer doesn´t necessarily receive a connection 
proposal to his closest connection point (see chapter connection procedures). Moreover, article 19 of 
the electricity market law stipulates that if the grid operators cannot provide the needed network 
capacity, they are entitled to refuse a connection. In such cases the refusal has to be justified within 30 
days following receiving of the connection requirement on the basis of a document also notifying of 
the necessary measures to be undertaken in order to reinforce the grid. The document shall be 
submitted to the producer as well as to the regulator. 

The connection of further RES-E installations is a logical step for the development of RES-E. 
Generally, grid operators are characterised by the traditional energy generation, namely the generation 
of electricity from conventional sources, such as coal, oil or gas. Often grid operators are only very 
slowly adapting to new emerging forms of electricity generation, especially from renewable source, 
requiring at best even for a substantial development of the grid. These circumstances do not offer 
sufficient incentives for the grid operators to connect new RES-E installations to a large extent. 
Through a legal obligation for connection is to be seen as a qualified mean to overcome the existing 
reservations. The legal obligation will force grid operator to remodel their existing generation mix and 
to adapt to new circumstances even quicker. The state may chose to introduce incentives for grid 
operators, especially for the required substantial development of the existing infrastructure; yet, this 
would be a political decision. 

In this respect, a study of 2010 which analysed the non-cost barriers to renewable energies points out 
that “different stakeholders [...] complaint about the fact that the DSOs say too easily that there are 
capacity problems and thus are not willing to connect them or at a too high cost (due to the long 
distance to the grid)” (AEON 2010). 

Beyond the connection obligation, the conclusion of a contract with the system operator as well as the 
following of instructions are pre-conditions for feeding of electricity (art. 17 (5) loi du 1.8.2007). In 
fact, the Luxembourgian Regulatory Authority underlines that the contract is the only way to set the 
responsibilities of both the grid operator and the electricity producer. As far as larger plants are 
concerned, planning studies are undertaken first. Conditions for the drafting of the study have to be 
agreed bilaterally (ILR 2011). The obligation of grid operators to reinforce the grid arises only 
implicitly from the grid connection obligation (art. 5) and from the article 19 of the electricity market 
law: In case the grid operator does not have sufficient capacity on its grid in order to connect an 
installation and refuses the connection, it is namely still bound to establish a costs description of the 
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reinforcements which should be done. If the electricity producer is ready to support these costs, the 
grid operator has to undertake the reinforcement. However, in contrast to article 5 of the electricity 
market law, one DSO stated that if its grid capacity was technically proven not sufficient to connect an 
installation, the electricity producer shall apply to the operator of the superior voltage level, that is to 
say the transmission system operator (Electris 2011 a). The same DSO didn´t actually consider the 
possibility of a reinforcement of the grid. Finally, there is no existing legal claim for damages of RES 
producers in this context (ILR 2011, Electris 2011 a, Diekirch 2011 a). 

To promote a further integration of RES-E, the Luxembourg government should consider introducing 
a legal claim for the individual installation operator against the grid operator in case of a connectional 
refusal, respectively delays of the connection. Such a right would reduce the dominant and strong 
position of grid operators in comparison to the one of grid operators.   

Generally, it is though to highlight that in the case of Luxembourg it does not usually happen that RES 
plants cannot be connected because of lacking grid capacity (Project developer 2011). As a matter of 
fact, the major part of the total Luxembourgian electricity consumption is imported (ENTSO-E 2011; 
Creos 2011 c). An increase in domestic electricity production is welcome, since it decreases the need 
for electricity imports. Moreover the electricity producer as well as the project developer bears the 
responsibility for applying early enough for a grid connection in order for the grid operator to 
undertake grid reinforcements or grid extensions if needed (Project developer 2011). 

Costs of grid connection 

The NREAP as well as most stakeholders state that the costs of connection are deep costs (Creos 2011 
a, ILR 2011, Electris 2011 a, Diekirch 2011 a). The electricity producer who filed the application shall 
bear the costs implied by grid connection and grid reinforcement. The grid connection obligations 
require the prior acceptance of the regulatory authority. A Grand Ducal regulation can fix the 
modalities concerning the financial support of the grid connection and reinforcement costs (art. 5 (4), 
(6) loi du 1.8.2007).  

In this regard the Luxembourgian Regulatory Authority stresses that the costs of grid reinforcement 
can be integrated to the grid tariffs only if all grid users will benefit from the undertaken reinforcement 
(the producer pays on a pro rata basis depending on the capacity he needs). If an extra power line has 
to be built just for one producer, he has to bear all the costs (ILR 2011). This situation however does 
not seem to happen often, at least on the Luxembourgian distribution grid, as Electris expressed that 
they were so far not confronted to the necessity of reinforcing the grid for a RES-installation (Electris 
2011 a). 

The financing of projects has to be considered as one of the most crucial factors for a successful 
development and integration of RES-E. Under s deep cost system, the financial burden for the 
individual project developer has to be qualified as substantial; not at least due to potential cost for the 
grid reinforcement or grid expansion. To amortise these costs a project either has to receive a 
substantial promotional funding or has to be operated for long period of time. It is therefore advised to 
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reconsider the existing deep costs regulation (at best in a broad forum of national market actors) and to 
compare advantages and disadvantages of the deep cost system against those of a shallow cost system. 
The Luxembourg NREAP is outlining in this regard, that the Luxembourg government will evaluate 
this issue in the framework of the implementation of Directive 2009/28/EC. A final evaluation would 
have to await a decision of the Luxembourg government. 
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Barriers identified Solution proposed Detailed 

descriptio

n (Page) Stand Alone Cause Consequence 

 Deep cost approach High costs linked to grid 

connection 

Evaluation of the current cost approach by comparing advantages 

and disadvantages of the deep costs system as well as the shallow 

costs model. It should also be borne in mind that financing the one 

of the most crucial factors for the successful development of RES-

E. The burden for projects under the current model is substantial. 

The Luxembourg government has announced in its NREAP that it 

will evaluate the existing regulation, while implementing Directive 

2009/28/EC. 

20 

 Offered grid connection 

point often far away 

High costs linked to grid 

connection 

Address the root cause for the allocation of grid connection points, 

which are often far away, namely the existing shortages of grid 

capacities. The identified barrier has an even stronger impact on 

the development of RES-E, if one recalls that the Luxembourg 

system is operating a deep cost approach; thus, raising even more 

the costs for project development.  

18,20 

 No legal claim as 

regards connection 

refusal or delay 

DSO can refuse 

connection in case of 

insufficient capacity 

Introduction of a legal claim for installation operators against grid 

operators. 

20, 19 

Different quality of 

information 

management 

depending on DSO 

  Grid operators are advised to review their information offer and to 

ensure the accessibility of information. In addition, the 

Luxembourg energy agency could follow this process and to 

support grid operators actions with its expertise in order to 

improve the situation.  

18 

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

Summary  

Grid access in Luxembourg is guaranteed provided that the maintenance of the reliability and safety of 
the grid is assured. Electricity from renewable energy sources injected into the grid is remunerated by 
the grid operator through a mandatory take-off scheme based on a feed-in-tariff model. As far as 
dispatching priority is concerned, the system operator is bound to consider at first RES-E. Yet a 
dispatching necessity is not really relevant in Luxembourg considering the country´s high share of 
electricity imports. Finally there is no existing specific regulation for RES-plants defining grid 
curtailment as an emergency or as a foreseen measure. 

Relevant legal sources 

The legal framework is defined by the electricity market law (Loi du 1er août 2007) which regulates 
the grid connection and access of electricity producing installations, provides technical requirements, 
defines grid security as well as the role of grid operators and introduces a compensation mechanism 
for renewable energy costs. Moreover, the Grand Ducal regulation (RGD du 8 février 2008) regulates 
the promotion of renewable energies particularly through a feed-in tariff. 

Obligations, legal responsibilities and enforcement of legal rights 

Article 5, paragraph (6) of the Grand Ducal regulation states that the grid operator has to purchase the 
whole electricity production of RES-E producers. The same Grand Ducal regulation regulates the rates 
of the feed-in tariffs for each RES and the electricity market law establishes a compensation fund 
which aims at fairly splitting the additional costs due to renewable energy electricity production. A 
notification of the Luxembourgian Chamber of Commerce in May 2010 uses the expression “purchase 
obligation” and notices that the compensation fund enables the main grid operator to buy the whole 
green electricity produced at a price fixed by the Government. At the end of each year, according to 
the Grand Ducal regulation (règlement grand-ducal du 31 mars 2010 relatif au mécanisme de 
compensation dans le cadre de l’organisation du marché de l’électricité), the ILR intervenes by 
compensating the distributors which purchased green electricity at a price higher than the market price 
(Chambre de Commerce 2010).   

The grid operator has to consider the available plants and the technical constrains of the grid when it 
comes to dispatching electricity. In doing so, the grid operator has to give priority to installations using 
renewable energy sources (Art. 27 (10) loi du 1.8.2007). Nevertheless, it is to be emphasised that the 
concept of priority dispatch for renewable energies, although being legally regulated, does not need to 
be applied in Luxembourg. In fact, the whole domestically produced electricity can always be injected, 
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as its main consequence is the decrease of electricity imports from Germany (Project developer 2011, 
ILR 2011). 

The grid access is guaranteed, as the TSO/DSO are obliged to connect every producer or client which 
asks for a connection under the condition that he is located within its district (Art. 5, loi du 1.8.2007).  

Grid curtailment 

According to the National Renewable Energy Action Plan there are currently no regulations 
preventing the curtailment of the feeding in of electricity from renewable energy sources (NREAP 
2010). Yet there is a general regulation about grid security which is to be found in the articles 9 to 13 
of the electricity market law. Nevertheless, as explained above in relation to dispatching priority, the 
national electricity consumption has always remained higher than the national electricity production, 
which means it has always been necessary to import electricity. Curtailment is therefore very unlikely 
to happen under these conditions also as Luxembourg privileges Luxembourgian electricity production 
over electricity imports (Project developer 2011, ILR 2011, Electris 2011). In addition, the ILR 
underlined that wind energy plants installed in Luxembourg are of very low capacity and thus the 
curtailment of their generation would not have any effect on the grid stability. In some cases the 
curtailment is regulated through bilateral agreements between the electricity producer and the grid 
operator as a foreseen measure within the context of maintenance operations (Project developer 2011). 
The Luxembourgian Regulatory Authority however mentioned the existence of a curtailment plan 
(plan de délestage), which is regulated in the articles 12 and 13 of the electricity market law (ILR 
2011). According to stakeholders, this curtailment plan is established in case of emergencies and 
determines which consumer category will be deprived of electricity at first (Creos 2011, ILR 2011). 
According to the transmission grid operator Creos, there is no compensation foreseen for RES-E 
producers in case of curtailment. 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

No barriers detected     
Table 5: Operation: Summary of identified barriers and proposed solutions to overcome barriers 
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Grid development  

Summary 

The only legal definition with regard to the grid development is the obligation of grid operators to 
ensure the long-term capacity of their grids by undertaking the necessary grid developments. On the 
basis of its five-year investment plan, the grid operator decides its priorities in the development of the 
grid. However, the grid operator is bound to undertake grid reinforcement in case a producer needs 
one and declares himself ready to support the costs.  

The regulator does not take the development of RES into consideration while regulating tariffs. Yet he 
determines the calculation methods of the network fees which are paid by the final consumers. 

Regarding planned improvements of the grid, the Government’s Commissioner of Energy publishes a 
report every two years analysing the grid situation. In this report, the Government rather puts forward 
the necessity of further interconnections with other countries in order to reinforce the security of 
electricity supply. Due to their limited potential, the effects of RES development are considered less 
important in the context of questions on security of supply.  

Relevant legal sources 

The legal framework concerning grid development is merely defined by the electricity market law (Loi 
du 1er août 2007) which regulates the grid connection and access of electricity producing installations, 
provides technical requirements, defines grid security as well as the role of grid operators and 
introduces a compensation mechanism for renewable energy costs. 

Regulatory framework for grid development   

According to the article 9 (2) of the electricity market law, each grid operator has to ensure the long-
term capacity of its grid in order to be able to bear further reasonable transmission capacities and to 
guarantee a sufficient electricity reserve. Apart from this, all stakeholders are unanimous about the fact 
that there is no legal definition identifying the objectives of the grid operators as for the development 
of the grid in connection to RES-E (Creos 2011, ILR 2011, Electris 2011, Diekirch 2011).  

The ambitious RES-E targets of Member State will require for a substantial development of the grid. 
The decentralised character of renewable technologies is a new challenging component to this 
situation. It is therefore highly recommended to introduce RES-E development as an objective for the 
development of the grid; not at least to take their special conditions into account, while planning and 
constructing new lines. 
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On the basis of five-year period investment plans, the grid operator decides on the grid development 
priorities. Although the five-year plan has to be submitted to the Commissaire du Gouvernement à 
l´Energie”, the latter has only a monitoring role (ILR 2011). As a matter of fact, article 11 (4) specifies 
that the grid operator has to give the Ministry as well as the Regulator notice of the five year plan. 
Ultimately, it is still the grid operator who takes the final decision on priorities in the development of 
the grid (Creos 2011, ILR 2011, Electris 2011).  

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

The grid operator is required to develop the grid. If the grid operator does not have the sufficient grid 
capacity to accept a producer, he has to submit to him a document indicating the costs of the necessary 
reinforcement works (Art.19, loi du 1.8.2007). Although the grid operator does not pay for the 
reinforcement costs (deep costs system), he has to undertake the necessary measures of reinforcement 
from the moment the producer accepts to bear the reinforcement costs. According to the 
Luxembourgian Regulatory Authority, there is no compensation foreseen if the produced electricity 
cannot be dispatched due to the insufficiency of the grid (ILR 2011). In addition, the report of the 
Regulatory Authority for the year 2009 states that “the electricity transmission grid as well as the 
interconnections does not suffer a lack of capacity. Therefore no management of the capacity´s 
attribution is needed.” (ILR 2010) This is underlined by the project developer interviewed who 
mentions that he never had to deal with the necessity of asking the grid operator for a grid 
development (Project developer 2011). 

Regulatory instruments to encourage grid development 

According to stakeholders, the regulator does not take the development of RES directly into 
consideration while regulating tariffs (Creos 2011, ILR 2011).  Yet the Luxembourgian Regulatory 
Authority based on article 20 (1) of the electricity market law, shall encourage investments of grid 
operators in order to develop their grids to meet the capacity demand (ILR 2011). 

Grid development studies and planned improvements 

The existing grid development studies, such as the investment plans of grid operators, are generally 
not officially published (ILR 2011). However on the basis of these investment plans, the Government 
is obliged through the Luxembourgian Government’s Commissioner of Energy (Commissaire du 
gouvernement à l´Energie) to publish a report every two years analysing the situation of the grid 
infrastructures and its development perspectives (art.11 loi du 1.8.2007). 

This situation is a limiting factor for the further development and integration of RES-E. In absence of 
published grid development studies project developers are only hardly able to plan the location of their 
projects and to estimate potential costs for the connection. The identified barrier is at least partially 
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eased due to that fact that the Luxembourg Government is obliged through the Commissioner of 
Energy (Commissaire du gouvernement à l´Energie) to publish a report every two years on the basis of 
the grid operator’s investment plans, analysing the situation of the grid infrastructures and its 
development perspectives (art.11 loi du 1.8.2007). The report is at least globally outlining on the 
development situation and may serve project developers during the planning phase. 

According to the Regulatory Authority, a study on smart meters has been issued following the third 
European Energy-package. The report of the Regulatory Authority for the year 2009 indicates the 
carrying out of tests evaluating the installation of a new smart meter generation, whose 
implementation should take place in the coming years (ILR 2010). As far as interconnections are 
concerned, the Regulatory Authority mentions that although this topic is of great importance for 
Luxembourg (the current interconnections with Germany are not sufficient on long term) it has 
remained unsolved. However, the report of the Government’s Commissioner of Energy concerning the 
security of supply considers various scenarios regarding how new interconnections with neighbouring 
countries could be developed. For example, it mentions the possibility of Creos to reinforce the 
interconnections with Belgium through a double line of 220 kV. Moreover, a new interconnection with 
the TSO RTE in France should also be put in place (Grand Duchy of Luxembourg 2010). The CEO of 
Creos Luxembourg stated that one of the first priorities of Creos in the coming years was to develop 
new interconnections with neighbouring countries in order to ensure the security of supply of the grid 
(Creos 2010). This could be interpreted as a will to import more electricity instead of developing the 
domestic production of RES-E. Regarding a further development of RES in Luxembourg, the 
Regulatory Authority outlined that the integration of renewable energies in a country with little surface 
is problematic, especially when it comes to installing wind turbines. Wind turbines have to satisfy 
numerous criteria such as being installed far enough from populated areas, which does not leave many 
operation possibilities of such plants in Luxembourg (ILR 2011). Apart from that, Minister of the 
Economy and Foreign Trade Jeannot Krecké does not consider energy independence as a viable option 
for Luxembourg. From his point of view, the objectives imposed by the European Commission until 
2020 concerning the production of RES-E will therefore rather have to be fulfilled through 
cooperation mechanisms than through domestic production (Minister of the Economy and Foreign 
Trade 2010). According to Enovos Luxembourg, the share of RES-E in the country is expected to 
increase highly in the coming years (Enovos Luxembourg 2010). 

The limiting surface of the country is limiting the range of application of RES technologies; however, 
it does not result in the inapplicability of RES as such. The installation of large ground mounted 
installation or large wind parks might be excluded; yet, there is a large range of alternative options for 
the use of RES-E. Luxembourg should be encouraged in evaluating the alternative options, such as 
building mounted installations or medium size wind installation along motorways. Once suitable 
solutions are identified, the state should strongly promote the development of these installations, in 
order to explore the existing potential to the largest extent possible; thus, also minimising the 
dependency from foreign fuel imports. 
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Costs 

Article 20 of the electricity market law stipulates that the regulator determines the calculation methods 
of the network fees for the transmission, the distribution and the industrial grid. The network fees are 
part of the grid usage rates which are paid by the final consumers (ILR 2011, Creos 2011). Moreover, 
the Regulatory Authority indicates that the rates depend on the grid capacity the consumer uses at the 
time of the grid peak load (ILR 2011). 
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Barriers identified Solution proposed Detailed 

description 

(Page) Stand Alone Cause Consequence 

RES Development no 

legally defined objective 

of operators 

  RES development should become an objective for grid 

development; not at least to accommodate the special 

conditions of the decentralized electricity generation.  

 

31 

Individual grid 

development studies of 

operators not published 

  Publication of grid development plans of the various grid 

operators. The existing barrier is eased by the fact that 

the Luxembourg Government is obliged through the 

Commissioner of Energy (Commissaire du Gouvernement 

à l´Energie) to publish a report every two years on the 

basis of the grid operator’s investment plans, analysing 

the situation of the grid infrastructures and its 

development perspectives. 

 

32 

Spatial planning problems 

given country size 

  The limited surface of the country is narrowing the range 

of RES application. Yet, it does not result in the 

inapplicability of RES as such. The Luxembourg 

government should evaluate the alternative options, such 

as building mounted installations or medium size wind 

installation along motorways. Suitable solution should 

then be promoted to explore the existing potential to the 

largest extent possible. 

33 

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

Summary 

Luxembourg is too small for a national competitive electricity market and depends on exchange with 
its neighbouring countries. 

The support system for RES-E is based on two elements: Investment subsidies as well as a feed-in 
tariff for all RES-E except geothermal energy. 

Relevant Legal Sources 

The Act of 18 February 2010 established a support system for environmental protection and efficient 
energy use.1 The basic framework for the support of RES-E is regulated in: `Grand-Ducal Regulation 
of 20 April 2009´2, `Grand Ducal regulation of 8th February 2008´3, and `Grand-ducal of 30 Mai 
1994´.4 

Market Design 

Luxembourg’s electricity market has been fully open since 1 July 2007. The market is regulated by the 
Institut Luxembourgeois de Régulation (ILR). Market concentration was always very high in 
Luxembourg. In 2009, three former suppliers of electricity and gas (Compagnie Grand-Ducale de 
l’Électricité – Cegedel, Société de Transport de l’Electricité – SOTEL and the German Saar Ferngas) 
merged to form the ENOVOS group, which belongs to Enovos International S.A (ILR 2010; IEA 
2008). 

General availability of markets 

As Luxembourg by itself does not have much installed capacity – there is just one plant connected to 
the SOTEL grid – competition is driven basically by imports and exports of foreign electricity supply. 
Thus, Luxembourg’s electricity wholesale market is highly interconnected with and dependent on its 
neighbouring countries (EEH, ETH 2008, EU 2007)  

In June 2007 a Memorandum of Understanding (MoU) between Belgium, the Netherlands, Germany, 
France and Luxembourg was signed. It states the agreement for a further integration of market 
                                                      
1 Loi du 18.02.2010: 
http://www.eco.public.lu/documentation/legislation/lois/2004/02/LEGISLATION_EN_MATIERE_DE_PROTECTION_DE_L___ENVIRO
NNEMENT.pdf. 
2 Règlement grand-ducal du 20 avril 2009 instituant un régime d'aides pour la promotion de l'utilisation rationnelle de l'énergie et la mise en 
valeur des énergies renouvelables: http://www.legilux.public.lu/leg/a/archives/2009/0083/a083.pdf#page=2. 
3 Règlement grand-ducal du 8 février 2008 relatif à la production d’électricité basée sur les sources d’énergie renouvelables: 
http://www.eco.public.lu/documentation/legislation/reglements/2008/02/energies.pdf.  
4 Règlement grand-ducal du 30 mai 1994 concernant la production d’énergie électrique : 
http://www.legilux.public.lu/leg/a/archives/1994/0062/a062.pdf#page=2.  
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coupling between the just mentioned electricity markets. The Central Western European Market 
Coupling (CWE) was launched on 9 November 2011(Borggrefe, Neuhoff 2011). It is based on a 
coordinated capacity and price calculation regulated by the TSOs and the power exchange. Since the 
beginning of 2011 the CWE is also linked to the Norwegian day-ahead market (APX ENDEX 2011a, 
APX ENDEX 2011b). 

Intraday market and gate closure 

There is currently no functioning intraday market in Luxembourg, but there are plans to set up such a 
market by the beginning of 2012 (CREOS 2011). Gate closure of the Central Western European 
Market Coupling is at 12:00 am (Elia 2011). 

Balancing 

Luxembourg does not have a balancing market. As mentioned above, Luxembourg’s netwoks are 
interconnected with the neighbouring grids and also with the balancing areas. Balancing of the 
Luxembourg grid is part of the Amprion control area in Germany (CREOS 2011). 

Support Scheme Design 

General support scheme design 

The current support scheme was introduced on 1 January 2008. It is supposed to be more transparent 
than its predecessor and has only two elements instead of previously three: investment subsidies and 
feed-in-tariffs. The third element, a premium tariff, was abolished with the amendment (IEA 2008). 

In terms of investment subsidies, Subsidy I (Regime d'aides pour la promotion de l'utilisation 
rationelle de l'énergie et la mise en valeur des énergies renouvelables) is only dedicated to 
photovoltaic installations with a maximum capacity of up to 30 kWp. The investment grant covers a 
maximum of 1.650€/kWp. All generators investing in RES-E can apply for Subsidy II (Régime d'aide 
à la protection de l'environnement et à l'utilisation rationnelle des ressources naturelles). Grants cover 
up to 45 % of the additional costs compared to non-renewables. Additionally, there is an income tax 
exemption for PV installations with a maximum capacity of 1-4 kWp (RES LEGAL 2011). 

Feed-in-tariff 

All RES-E (except for geothermal energy) is supported through a mandatory take-off scheme based on 
a feed-in-tariff model. Eligible are plants, which were connected to the grid after 1 January 2008. 
Tariffs are granted for 15 years. The tariff depends on technology and size and decreases over time by 
a certain percentage. Tariffs are much higher than in the previous support system from 2005 (IEA 
2008, RES LEGAL 2011).  

There are no specific market integration elements within this scheme. 



RES-INTEGRATION – Country Report Luxembourg 
 

 

 
 

39 

Balancing responsibility 

There is no balancing responsibility for RES-E generators (CEER 2009). 
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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. 
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Barrier identified in RES 

Integration Study 

Is the 

barrier 

contested? 

Measures foreseen in NREAP 

Section in 

NREAP 

Summary of foreseen Measure Comments & Evaluation 

Deep cost approach 
 4.2.6 (j) 

Within the implementation process of 

Directive 2009/28/EC, Luxembourg will 

revise the current connection cost model 

and will evaluate, if a reform of the 

current regulation is necessary. 

The distribution of costs in one of the key barriers 

for the deployment and for the integration of RES. 

Under the current Luxembourg cost approach, 

installation operators have to bear the costs for the 

connection of the installation as well as all necessary 

grid reinforcement and grid expansion costs, which 

can amount to a substantial financial burden, 

especially for smaller projects.  

The announcement of the Luxembourg government 

to revise the current cost approach in the framework 

of the Directive implementation process is a first 

step to minimise this barrier. However, the 

government only announced to reconsider the 

current regulation, but did not yet decide to change 

the current approach. A final evaluation of the 

barrier will have to wait until the Luxembourg 

government has taken a decision on the matter. 

Offered grid connection point often 

far away  
Not 

addressed 
 

Grid connection points offered are often far away 

from the installation location, which is substantially 

raising costs.  

No legal claim as regards 

connection refusal or delay  
Not 

addressed 
 

There is no legal claim for grid operators under the 

current Luxembourg system in case of connection 

refusal or delay of connection. 



RES-INTEGRATION – Country Report Luxembourg 
 

 

 
 

45 

DSO can refuse connection in case 

of insufficient capacity 
 

Not 

addressed 
 

Under the current regulations, DSOs are entitled to 

refuse the connection in case of insufficient 

capacities. Generally, DSOs will refer the applicant to 

the operator of the superior voltage, i.e. the 

transmission grid operator. 

Different quality of information 

management depending on DSO 
 

Not 

addressed 
 

The quality of the information management, 

especially of some DSOs, is improvable, as applicants 

are at times only hardly able to access the necessary 

information.  

RES Development no legally defined 

objective of operators  
Not 

addressed 
 

RES development is not legally defined, as an 

objective for grid operator, while reinforcing or 

expanding the grid. 

Individual grid development studies 

of operators not published  4.2.6. (b) No solution proposed  

Existing grid development studies, such as the 

investment plans of grid operators, are generally not 

officially published. The NREAP does not identify this 

barrier; yet, it outlines on the obligation of grid 

operators regarding the publication of planned grid 

developments. In this context, the NREAP states that 

in terms of monitoring of the supply available, the 

“Commissaire du Gouvernement l’Energie” thereon 

publishes a report every two years on the findings 

and any measures taken or planned with regards to 

the development of network infrastructure. This 

governmental publication does not replace the 

individual grid development plans of grid operators; 

however it might minimise the impact of this 

barriers, as it indicates how grid operators intent to 

reinforce or expand their grids. 

Spatial planning problems given  Not  The small size of Luxembourg as regards the surface 
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country size addressed of the country is a limiting factor for the 

development of (large-scale) RES, especially for wind 

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

 

 


