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Introduction 
 
 

The status. According to task 2.4. of INTERREG IIIa project POWER (Perspectives of 

Offshore Wind Energy development in marine areas of Lithuania, Poland and Russia) 

perspectives of main grid network interconnection between countries and with potential wind 

parks have been investigated and its results presented in this study.  

The problem. Lack of reliable knowledge concerning perspectives of offshore wind 

power parks interconnection between countries and with potential wind parks are limiting 

forecasting and planning of investments into this kind of perspective renewable energy. 

The main aim – reviewing development problems and provided decisions of Poland, 

Lithuania and Kaliningrad district (Russia) electricity system, also in connection to 

construction of wind power parks in Baltic See, to define legislative, economical and 

environment aspects of main grid network interconnection between countries and with 

potential wind power parks. 

Main tasks are: 

1. To overview the state and problems of interconnection of Polish, Lithuanian and 

Kaliningrad district (Russia) electricity power grids. 

2. To analyse EU and national institutional frame work of power grids development. 

3. To define and analyse different scenarios of interconnection of potential offshore wind 

parks. 

Main scientific subject of the studio is technical, economical, environmental, 

legislative and other perspectives for main power grid interconnection between countries and 

potential wind parks in 2008 – 2020 years.  

Main methods of the research are economical analysis, extrapolation, strategic 

scenarios and comparative analysis. 

The studio was prepared by Innovations Company “Eksponente” according to the 

Service Contract No. 07/04-2.4-P, April 16, 2007, with Maritime Institute in Gdansk; and 

according to the Service Contract No. 07/04-2.4, April 6, 2007, with Coastal Research and 

Planning Institute as project POWER partners with financial contribution. 
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1. The state and projects of grid network development in new East 
European member states of European Union 

 
 

In May 2004 the EU integrated eight countries from Central and Eastern Europe, as well 

as Malta and Cyprus, into what is about to become a truly pan-European Union. But whereas 

the political EU enlargement is proceeding smoothly, electricity enlargement turns out to be a 

more complex undertaking, which is far from being achieved at present. Since the mid-

1990’s, the accession countries had worked hard to bring their energy sectors in conformity 

with the EU acquis communautaire.  

1.1. Overview 
 

The objective of EU electricity enlargement is to move towards a single, sustainable 

European electricity market. A single market refers to the expectation of a competitive market 

and the efficient allocation of generation and transmission resources, at least at a regional 

level, if not at the level of the new EU 25 at large. Sustainable refers to the ability of the 

electricity system to meet the environmental objectives of the EU, in particular with regard to 

the share of renewable in electricity production and the greenhouse gas targets, while assuring 

reliable electricity supply at reasonable costs. Establishing open competitive markets while at 

the same time pursuing environmental objectives is not necessarily a contradiction. A 

benchmarking approach of comparing different reform objectives can make cross-country 

comparisons possible. 

The new East European EU member countries Poland, Czech Republic, Slovakia, 

Hungary, Lithuania, Latvia, Estonia, Slovenia, Romania, Bulgaria, Croatia share a common 

point of inception: until the late 1980s they were part of the socialist block, in political and 

economic, but also in technical terms. Except Croatia and Slovenia (as part of former 

Yugoslavia), the East European countries were part of the COMECON (Council for Mutual 

Economic Assistance), which organized the socialist division of labour, leading to highly 

concentrated, ineffective electricity industries. Thus, in the early 1990s, these countries were 

faced with outdated and polluting power plants, one-sided network integration towards the 

East, a distorted price structure, and inefficient management structures. 
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Subsequently, the last 16 years were characterized by a very tough transformation 

process from socialist structures towards market economies. The price system had to be 

changed from “social tariffs” to cost-covering, and yet efficient prices. The vertically 

integrated monopolies had to be unbundled. Even regional units had to be disintegrated due to 

new political borders (Czechoslovakia, Yugoslavia, and Soviet Union). Parts of the unbundled 

monopolists were privatized. Regulation authorities were established and environmental 

standards as well as renewable-promotion schemes were implemented. In brief, the CEECs 

experienced 50 years of gradual reforms of the West European power sector in only 16 years. 

In economic terms, the region features the lowest per capita incomes in the entire 

European Union (between 1500 € per capita in Romania and 10,700 € per capita in Slovenia). 

The total GDP of the new East European EU member countries plus Bulgaria and Romania is 

at 360 Bill. € (in prices of 1995); thus, it is lower than the GDP of the Netherlands (390 Bill. 

€). In terms of electricity generation capacity and production, too, the new member countries 

are small or very small: only Poland (31 GW installed capacity, 133 TWh generated in 2002) 

is comparable in size with the larger EU-15 countries, followed by the Czech Republic (15 

GW, 70 TWh) and Romania (17 GW installed, 50 TWh generated). On the other hand, 

countries like Latvia (2.2 GW, 3.7 TWh), or Estonia (2.4 GW, 12.5 TWh) are almost 

negligible at the European level. The capacity of the entire region (89 GW, 401 TWh) 

corresponds to not more than the size of the French or the German electricity sector alone. 

With accession to the European Union, the new member states have committed to 

certain policies with regard to their electricity sector. The most important one is the electricity 

directive 2003/54/EC (“Acceleration Directive“) as the key European legislation establishing 

the internal market of electricity. It requires unbundling of transmission and distribution, non-

discriminatory access to the transmission and the distribution networks, and a low market 

concentration. The regulation 1228/2003/EEC on cross-border trade in electricity sets rules 

for transmission of electricity between Member States. This regulation that lays down basic 

principles of tariffication and capacity allocation entered into force 1 July 2004; it is directly 

applicable Community law. In addition, decision 1229/2003/EC establishes a set of guidelines 

relating to trans-European energy sector networks. The directive 2001/77/EC stipulates that 

electricity generated from renewable sources shall amount to 22% of total electricity 

production. However the targets for the new member states are in general significantly lower. 

The reduction of greenhouse gases via an emission allowance trading scheme is implemented 

in directive 2003/87/EC. Finally, directive 2001/80/EC limits the emissions of certain 

pollutants into the air. 
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Figure 1. European Power grid network.  

Source: AB “Lietuvos energija”. 
 

When considering the electricity map of the region, one clearly distinguishes three 

sub-regions: 

§ The Central European Countries (CEC) are the former CENTREL-countries 

(Poland, Czech and Slovak Republics, Hungary) which are emerging as the core-

zone in Eastern Europe; we consider Slovenia and Croatia also as being part of this 

region. These countries present by far the biggest market and assemble the 

strongest players of the region; 

§ South Eastern Europe (SEE) consists of the EU candidates Romania and Bulgaria 

as well as the other Balkan states (except Albania); 
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§ The Baltic countries (Lithuania, Latvia, and Estonia) are still part of the North-

West Russian electricity system. The electricity sector in the Baltic countries is 

infinitesimally small, but it is politically highly sensitive (nuclear power in 

Ignalina/Lithuania, geopolitical issues with Russia, Kaliningrad, etc.). 

In the following, we will briefly outline the main tendencies in the countries of each of 

the regions. We focus on regulatory issues, but we also comment on market structure and fuel 

mix. 

Table 1: Overview of the East European economies and electricity sectors in 2002 
Source: Eurelectric (2004), Eurostat. 

 
 

1.2. Central European States 

The Central European Countries (Poland, Czech Republic, Slovakia, Hungary, 

Slovenia, and Croatia) dominate the electricity enlargement process. They have been central 

in recent UCTE-extensions, and also attract most foreign direct investment. Most of the CECs 

are characterized by a partially privatized generation sector, partly privatized distribution 

utilities, and state owned transmission companies. 

In Poland the generation sector is divided in three major groups: Południowy Koncern 

Energetyczny (PKE), which is partially privatized and has a market share of around 20%, 

Bełchatów Opole Turów Group (BOT), which is in state ownership and also has 20% market 

share, and Polskie Sieci Elektroenergetyczne SA (PSE), the state owned transmission system 

operator, which also owns some generation capacities. The majority (70%) of electricity 

distribution is still state owned. With the amendment to the Energy Law Act in July 2002, the 

Polish law was harmonized with the European regulations. Since January 2004 Polish 

customers consuming more than 1 GWh per year (53% of the market) have been eligible; as 
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from January 2006 all consumers are eligible. Apart of final unbundling of the activities of 

PSE (TSO, generation and electricity trade) generation, transmission and distribution 

activities are carried out by different companies. Though Poland has the largest power 

exchange in the CECs, liquidity is still insufficient (1.9 TWh traded in the spot market of the 

PolPX in 2004, representing 1.5% of total Polish electricity consumption) to generate 

competitive wholesale prices. 

Generation in the Czech Republic is dominated by CEZ (60 % market share), a joint 

stock company of which 68% is state-owned. The transmission system operator CEPS was 

recently unbundled from CEZ and is now in separate state ownership. The ownership 

structure of the 8 distribution utilities was recently restructured. CEZ controls 5 regional 

distribution companies; the other 3 utilities are majority owned by E.on and RWE/EnBW. 

The state owned market operator OTE organizes a day-ahead and a balancing market. 

Regulated third party access to the transmission grid should be assured by the Energy 

Regulation Office (ERU), which is financed from the state budget. ERU is also responsible 

for granting licenses, regulating prices for non-eligible customers and charges for network and 

ancillary services. An amendment of the Energy Act adopted in 2003 accelerated electricity 

market opening: from 2005 all final customers excluding households are eligible, and from 

2006 the electricity market will be fully open. 

Hungary, sometimes considered to be the most reform-oriented Central-East-

European-country, is characterized by mainly privatized generation utilities, a virtually fully 

privatized distribution sector, and an independent system operator. However some features of 

the market structure are still hindering efficient competition: the generation market share of 

40% underestimates the central position of Magyar Villamos Művek Rt. (MVM), the state 

owned conglomerate. MVM still dominates the Hungarian market, mainly through its 

monopoly for sales to captive consumers, its vertical integration with the transmission grid 

owner OVIT, its portfolio of long term contracts and its possession of the cheapest generation 

capacity (Paks nuclear power plant). The Hungarian Energy Office (HEO) is responsible for 

the regulation of electricity, gas and district heating markets. With its income from a tax on 

the previous years net earnings of all licensed energy utilities (0.05%) the office is 

independent from the state. Since July 2004 all non-household consumers are free to choose 

their supplier. This high degree of market opening however does not translate into a 

competitive market because most of the power producers are fixed to MVM through long 

term power purchase agreements. Import capacities are insufficient to generate competition 

from outside. 
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In Slovakia the generation sector is dominated by Slovenské Elektrárne, a.s. (SE, 

about 85 % of total generation). ENEL recently bought a 66% share of the former state owned 

monopolist for 840 mln. €. Distribution, transmission and generation are fully unbundled. The 

Slovak transmission system operator SEPS is still in 100% state ownership and has to provide 

regulated third party access. There are 3 regional distribution companies, which are partly 

owned by EdF, Eon and RWE, while the majority of stakes (51% each) are state owned. 

RONI (Regulatory Office for Network Industries) is responsible for regulating prices, tariffs 

and tariff conditions of energy supply. 

Slovenia is characterized by an unbundled but completely state controlled electricity 

sector. Generation is dominated by Holding Slovenske Elektrarne (HSE) and Nuklearna 

Elektrarna Krsko (NEK) which controls the Krsko nuclear power plant (its output is shared 

equally between Croatia and Slovenia). Together these two state owned utilities have a market 

share of more than 80%. The transmission system operator ELES is also in 100% state 

ownership. The distribution sector is organized in five regional monopolies where the state 

holds majority assets of 79.5% in each. The changes of the Electricity Act, following 

Directive 2003/54/EC, were adopted in Parliament in May 2004. The market will be opened 

to households in July 2007. The Agency for Energy issues licenses, regulates network prices, 

resolves disputes on TPA and ensures transparent and non-discriminatory operations of the 

market. However the decision on prices for non-eligible consumers still lies within the 

government. A day-ahead market for standardized products is organized by the market 

operator “BORZEN”. 

Croatia is still dominated by a vertically integrated, state-owned monopoly (HEP). In 

July 2002, formal unbundling took place, but all entities (generation, transmission, and 

distribution) still belong 100% to the Republic of Croatia. According to the HEP Privatization 

Act, at least 51 % of HEP shares will remain state-owned until Croatia’s accession to the 

European Union. In July 2001 the Energy Law was adopted along with the Law on the 

Regulation of Energy Activities and a number of specific laws governing individual energy 

activities. The prices of electricity for tariff customers are set by the Government and the 

Energy Regulatory Council. The Electricity Market Law regulates that all electricity 

customers with an annual electricity consumption exceeding 40 GWh can become eligible 

customers. Prices in Croatia are still below costs. 
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1.3. The Baltic countries 
 

The three Baltic countries (Lithuania, Latvia, Estonia) have joined the EU politically; 

yet electricity wise they are still part of the North-West Russian electricity system.  

The Lithuanian generation sector is dominated by the state owned Lietuvos Elektrine 

which operates the Ignalina nuclear power station (share of 77% of domestic generation). 

Although it has to be decommissioned by 2009 entirely according to commitments to the EU 

(the 1st block was shut down in 2004), it is unclear if this will materialize. Lietuvos Energija, 

the Lithuanian TSO is 96% state owned. Apart from the grid it also owns two hydro plants 

and is active as market operator. Distribution is provided by two partly privatized regional 

distribution companies. Thus, unbundling is achieved, albeit by state-owned companies. 

Prices for non-eligible consumers as well as tariffs for natural monopolist’s services are 

regulated by the National Control Commission for Prices and Energy. For transmission and 

distribution services TPA is applied. 

In Latvia the energy sector remains dominated by the vertically integrated, 100% state 

owned Latvenergo, which still controls generation, transmission (HVEN), most of 

distribution, district heating and sales. The unbundling of accounting within Latvenergo has 

been achieved in 1998. From June 2004, the market has been opened for all non-household 

customers. Regulated Third Party Access (rTPA) is applied. The Public Utilities Commission 

is responsible for the electricity sector and it sets tariffs for all parts of Latvenergo. 

Generation, transmission, distribution and sale of electricity in Estonia are dominated 

by Eesti Energia AS the vertically integrated infrastructure company. Estonia remains the 

largest producer of oil-shale in the world even today (70% of world market share). Its two oil-

shelf fired Narva Power Plants account for more than 90% of Estonia’s installed capacities. 

There are only two foreign-owned distribution companies. Since April 1999, Eesti Energia 

has started to unbundled accounts and management of different business units. The basis for 

regulation of the electricity sector in Estonia is the Electricity Market Act which came into 

force in July 2003. The law grants a market share of 90% to Eesti Energia. According to the 

Accession Treaty with the European Union, Estonia will open 35 % of its electricity market 

until end of 2008. Thereafter, the market will be gradually opened for all customers by the 

end 2012. These measures were taken to protect the local oil shale industry (mining, power 

plants) from outside competition for a transition period. The Energy Market Inspectorate 

(EMI) is responsible for issuing market licenses for import, export, and sales of electricity. It 

also approves electricity prices of different participants in the market. 
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1.4. Character of progress 
 

The former section indicates that although some progress has been achieved, in 

commercial and regulatory terms the adaptation process leaves many reform steps to be 

desired. Most new member countries have only achieved “semi-commercialization” (Stern, 

2004). Price adaptation towards full cost-recovery and an adequate relation between industry 

and household prices has not been achieved in many countries yet. Effective regulation is 

lacking in several countries where regulators have only a limited degree of independence and 

capacity. This hampers the emergence of a stable energy policy environment. Privatization of 

generation and distribution companies, pushed strongly in the early reform phase, has 

decelerated recently. Customer switching is gaining importance for industrial customers in 

some countries, but domestic retail competition, an objective of the EU Directive, is still 

underdeveloped (and generally not even allowed). 

The question whether the glass is “half-empty” or “half-full” is open to debate. This 

section should clarify some issues by providing a comparative quantitative analysis of the 

reform process in the East European countries. In particular, we compare different 

benchmarking approaches that have been developed to quantify the reform efforts in the 

region, and we make them comparable between the different countries. We also provide our 

own assessment of reform efforts in the new EU member countries. 

Since the 2002 Barcelona Summit, the European Commission established annual 

reports on the implementation of the gas and electricity internal marked. The fourth 

Benchmarking Report (European Commission, 2005) is the first that provides a full 

assessment of the new member states. The main issues discussed in the report are unbundling 

and regulation, market structure and the degree of vertical integration, and price formation, 

including the role of long-term power purchase agreements (PPA). 

Overall, the new member states receive a rather critical assessment: most new member 

states range in the lower half of the EU-countries. Unfavourable assessments are given for the 

unbundling of distribution system operators, consumer switching, market concentration (for 

some of the countries), the insufficient role of wholesale markets, the little progress in 

creating balancing markets, and the persistence of non-market based long-term power 

purchase agreements (PPA). Almost all new member states are classified as having major 

obstacles to competition. Concretely, the lack of a diversified market structure is seen as a 

main obstacle to competition in Latvia, Slovenia, the Czech Republic, the Slovak Republic, 

and Lithuania. 
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Regulated end-user prices and/or the continued use of non-market based long-term 

power purchase agreements are rated negatively in Estonia, Poland and Hungary. (European 

Commission, 2005). The Benchmarking Report also criticizes the lack of integration of many 

East European countries with the rest of the European energy market. 

1.5. Lithuanian and Polish main grid network interconnection projects  
 

Lithuanian, Latvian and Estonian power networks still as part of integrated electricity 

system of CIS with all conditionality and dependency from Russian economical and political 

specialties (Figure 2). 

 
 

Figure 2. Integrity of power grids of Baltic States. Source: AB “Lietuvos energija”. 

Seeking to integrate in to EU electricity system Baltic States develops three main new 

interconnections with European countries: 

§ Estonia – Finland (Estlink, 350MW) (realised in end of 2006). 

§ Lithuania – Poland (1000 MW, HVDC, in 2012-2015 years); 

§ Lithuania – Sweden, (700-1000 MW, HVDC, in 2012-2015 years); 
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1.5.1. Estlink  
 

In July 2004, the three Baltic power companies Eesti Energia, Latvenergo, Lietuvos 

Energija, as well as Pohjolan Voima and Helsingin Energia of Finland signed the 

Shareholders’ Agreement of a joint undertaking for the construction and operation of 

submarine cable Estlink between the Baltic States and Finland. 

The inauguration ceremony of the first power link between the Baltic States and the 

Nordic countries took place simultaneously in Estonia and Finland December 4, 2006. The 

event was attended by executives from utilities that own the link - Eesti Energia, Latvenergo, 

Lietuvos Energija — as well as Pohjolan Voima and Helsingin Energia of Finland; EU 

Energy Commissioner Andries Piebalgs; President  and CEO of ABB Fred Kindle and 

representatives of the Estonian, Finnish, Latvian and Lithuanian governments. 

The Estlink submarine cable connects the Harku 330 kV converter station outside 

Tallinn and the Espoo 440 kV converter station near Helsinki, linking, for the first time in 

history, the electricity markets of the Baltic States and the Nordic countries (Figure 3).  

 
Figure 3. Interconnection of Estonian and Finish power grids Estlink. Source:  AS Eesti 

Energia 

This interconnection between the Baltic and Finnish power grids is special because it is 

the first energy link opening a passage for Baltic power to Scandinavian electricity market 

and creating conditions for power exchange. Most importantly, this cable increases the 

security and reliability of the power system throughout the entire region.  

The Estlink submarine cable is one of the priority projects in the European Union’s plan 

to ensure a continuity of supply in the power system, improve cross-border power 

infrastructure and help create more efficient power markets in Europe. It is the first common 

project between Baltic and Finish energy companies and cost a total of 110 million euros. The 
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cable was built mainly to provide the Nordic countries with electricity produced in the Baltic 

States. 

The importance of the project lies, primarily, in the improved security of electricity 

supply in the Baltic States. Estlink allows for electricity trade and provides an alternative 

electricity purchase channel to cover potential deficits in generating capacity. 

ABB designed, built and installed in two parallels the 105-kilimeter (65-mile) 

underground and submarine link using its HVDC (High Voltage Direct Current) Light 

technology. HVDC Light is an advance technology, offering secure power control and quick 

power restoration in the event of a blackout. Similarly, the technology is environmentally 

friendly, featuring oil-free cables, no electromagnetic fields, compact converter stations and 

underground or submarine power lines.  The submarine cable is 350 MW and +/- 150 kV DC 

and will be run from control centers in Harku and Espoo.  

1.5.2. Project of Lithuanian – Polish power networks interconnection 
 

CEOs of electricity transmission system operators Lietuvos Energija and PSE 

Operator (Poland) signed a shareholders agreement on joint venture, which will implement 

the interconnection project of Lithuanian and Polish power systems in Warsaw, February 12, 

2008. Lietuvos Energija and PSE Operator will each own 50 per cent of the joint venture 

shares. Within one month, after the shareholders agreement comes into effect, articles of 

association of the joint venture will be signed. It is projected that the joint venture will first 

prepare a technical project, revise and approve routes of the new power lines, conduct an 

environmental impact assessment, other preparatory works. 

The newly established joint venture will be managed by a Lithuanian representative. 

The company will be registered in Poland, Warsaw. It will start its operations in April, this 

year.   

The interconnection project of Lithuanian and Polish power systems should make it 

possible to complete the Baltic Energy Ring, interconnecting Lithuanian, Latvian, Estonian, 

Finnish, Swedish and Polish power systems, which will help ensure the operation security and 

reliability of Baltic power grids, their integration into common European power market and 

connection to UCTE system, while for Poland it will help secure power supply for the 

country’s north-eastern region.  

The interconnection of the power grids involves a construction of 154 km high-voltage 

(400kV) double-circuit power transmission line from Alytus to Elk (Poland) (Figure 4). 
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According to preliminary evaluation, the project can be finished by 2012-2015.  The project 

implementation is estimated at EUR 237 million of investments: EUR 71 million in – Polish 

territory and EUR 166 million – in Lithuanian territory.  

 
Figure 4. Map of interconnections between Lithuanian and Polish power grids. Source: AB 

“Lietuvos energija” 

In order to ensure transmission capacity and cross-border flows, it is necessary to 

reinforce not only Lithuanian, but also Polish domestic power grids. This will require 

additional investments: EUR 371 million – in Poland and EUR 95 million – in Lithuania.  The 

reinforcement of domestic grids must be self-financed by the project parties. The 

reinforcement of domestic power grids in Poland and Lithuania will be done in stages.  

The project has been included into a priority list of European Union projects. The 

European Commission has designated a coordinator, responsible for the project’s 

implementation – professor Wladyslaw Mielczarski.  

1.5.3. Lithuanian – Sweden power grid interconnection study 
 

AB „Lietuvos Energija“ and Swedish power transmission system operator Svenska 

Kraftnat have completed a feasibility study for construction of a power interconnection 

between Lithuanian and Swedish power grids in February, 2008.  The study was conducted in 
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2 stages: first – an initial evaluation of feasibilities was performed – market analysis, analysis 

of project’s economical conditions, primary evaluation of investment needs for upgrade and 

reinforcement of existing power grids, second – a more comprehensive technical evaluation - 

deeper analysis of technical and environmental issues, additional evaluation of connection of 

wind parks to Lithuanian – Swedish power cable, financing possibilities of the project.   

Its results were confirmed by CEOs of both companies, who signed a memorandum 

and expressed a wish for further cooperation in Stockholm.  The results of the study show that 

the interconnection between systems is feasible and would be economically reasonable in 

terms of technical, economical and legal aspects.  According to preliminary evaluation, the 

investments into the project would approximately total EUR 516 million, if a 700 MW cable 

was to be constructed or EUR 637 million if a 1000 MW cable was to be constructed. The 

project could be implemented until 2015. 

 
Figure 18. Draft interconnection between Lithuania and Sweden. Source: AB “Lietuvos 

energija”. 

The feasibility study for interconnection of Lithuanian and Swedish power systems 

has evaluated a possibility to interconnect transmission grids of both countries by the 

construction of a 350 km submarine cable across the Baltic Sea bed.  The study results note 

that if a wind park was to be constructed in the Baltic Sea, there would be a possibility to 

connect it to the cable, but in such case the cable capacity should reach 1000 MW. Otherwise, 

the cable capacity could be 700 MW.  The 1000 MW power bridge Lithuania – Sweden 

would create possibilities not only for interconnection of power systems, but also for 

development of renewable power sources in both countries.   
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2. Institutional frame work for offshore wind power infrastructure 
development 

 
Enlargement of European Union is arranged on the ground of well modelled, forecasted 

and holistic model of sustainable development of Europe. There are preparing strategic 

regulations connected to creation possibilities for new kinds of energy, incl. offshore wind 

power. 

2.1. TEN-E Guidelines specify a European-wide energy transmission network 
 

The European Council adopted the Commission proposal for a revision of the Trans-

European Energy (TEN-E) Guidelines on 24 July 2006, confirming the favourable vote of the 

European Parliament in second reading in Plenary on 4 April. 

The TEN-E guidelines are an important policy instrument for establishing the effective 

operation of the internal energy market and reinforcing the security of energy supply by better 

linking the national markets and by strengthening relations with third countries in the energy 

sector. Increasingly interlinked regional and national markets give customers the benefit of 

better service quality, a wider choice of energy mix and competitive prices. The 2006 

guidelines clearly reflect the three main objectives of Europe’s energy policy, namely 

sustainability, competitiveness and security of supply. 

Concerning renewable energy, the integration of wind generated electricity – in the 

future increasingly from offshore wind parks - into the high-voltage grid and subsequent 

transport to the distant load centres constitutes a Europe-wide challenge, exceeding already 

today the national dimension. 

The objective is to boost and to accelerate the implementation and construction of 

connections and to increase the incentives for private investors. 

For this purpose, the missing links in the transmission infrastructure have been 

identified and ranked according their impact for cross-border trade and associated inter-

regional exchanges and, further, according to their maturity. In particular, the guidelines 

integrate fully the ten new Member States in the network. 

The projects of highest priority, the Projects of European Interest support the rapid 

implementation of the most important cross-border interconnection capacity. These projects 

are of cross-border nature and the maturity of the projects is shown by a firm commitment to 

start before end of 2006 and the normal completion date is 2010 at the latest. 
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The guidelines present 42 projects of European interest, which are of utmost importance 

to achieve the abovementioned objectives. The diagram for the projects of European interest 

for electricity shows that electricity is generated and distributed mainly inside the EU and, 

furthermore, that these links are rather short with the exception of sea-bed cables (Figure 4).  

 

Figure 4. Trans-European networks priority projects for electricity. Source: Trans-European 
Energy (TEN-E) Guidelines on 24 July 2006 

 

The list detailing the projects of European interest including the Member States 

involved is presented (Table 1). 

In addition, the guidelines provide the frame for increased coordination, exchange of 

information and the possibility of appointment of a European Coordinator. 

Concerning the implementation of the ‘Projects of Euro pean Interest’ they foresee 

coordination meetings for cross-border sections, monitoring of progress in implementation 

carried out by Commission and Member States (jointly with companies) and, when 

appropriate, Community support, including incentives by the European Investment Bank. 
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Table 1. Projects of European interest on electricity. 

 
 

Concerning electricity networks, its main function is to create and foster a real European 

electricity market. The existing capacities of the electrical interconnections are largely 

insufficient for the further increase of exchange and trade. Consequently, in March 2002 at 

the Barcelona European Council, the Heads of State and government agreed to set a target for 

Member States, according to which the level of electricity interconnections should be 

equivalent to at least 10% of their installed production capacity by 2005. For this objective 

additional interconnection capacity between the Member States is essential. 

The enlarged European Union will become increasingly dependent on energy imports. If 

no measures are taken in the next 20 to 30 years, 70% of the Union’s energy requirements, as 

opposed to the current 50%, will be covered by imported products (Green Paper ‘A European 

Strategy for Sustainable, Competitive and Secure Energy' 8 March 2006).  

The electricity demand in the enlarged EU25 will rise continuously. Under baseline 

assumptions the electricity demand is projected to expand by 1.5% per year in the period 
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2000-2030. Repeated electricity black-outs have been the experienced in several countries in 

the recent years. These black-outs are caused by weak links in Europe’s electricity 

transmission networks, insufficient coordination between national or regional electricity 

markets and insufficient power production capacity. 

The creation and completion of the truly European internal market requires sufficient 

electricity cross-border transmission capacity. Linking national networks and constructing 

additional interconnections between Member States is an element of integration, introducing a 

European energy transmission network. This Europe-wide reference network for energy 

interconnections needs to overcome the limitations of the still fragmented national networks.  

The need for a common European energy policy, in particular the need to establish a 

common European grid have been stated explicitly in the conclusions of the Informal Meeting 

of EU Heads of State or Government held at Hampton Court on 25 October 2005. This need 

was strongly emphasized again in the Spring European Council. In the Presidency 

Conclusions of 24 March the European Council requested that “Given the urgency of the 

challenges to be faced, the European Council invites the Commission to start with developing 

a Priority Interconnection Plan and facilitating the realization of priority infrastructure 

projects contributing to diversification of supply and integration of regional markets into the 

EU internal market, while noting the primary role of the enterprises involved.” 

The Commission will base the Priority Implementation Plan for electricity networks on 

the TEN-E guidelines, which specify 42 projects of European interest.  

 

2.2. Priorities of Power Links  
 

Communication from the Commission to the European Council and the European 

Parliament an energy policy for Europe1 set new strategic objectives and approved action 

plans. 

Concerning Infrastructure the Priority Interconnection Plan sets out five priorities: 

§ Identifying the most significant missing infrastructure up to 2013 and ensuring an-

European political support to fill the gaps. 

§ Appointing four European co-coordinators to pursue the four of the most 

important priority projects: the Power-Link between Germany, Poland and 

Lithuania; connections to offshore wind power in Northern Europe; electricity 
                                                
1 Communication from the Commission to the European Council and the European Parliament an energy policy 
for Europe Brussels, 10.1.2007 COM(2007) 1 final, {SEC(2007) 12}. 
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interconnections between France and Spain; and the Nabucco pipeline, bringing gas 

from the Caspian to central Europe. 

§ Agreeing a maximum of 5 years within which planning and approval procedures 

must be completed for projects that are defined as being "of European interest" 

under Trans-European Energy Guidelines. 

§ Examining the need to increase funding for the Energy Trans-European networks, 

particularly to facilitate the integration of renewable electricity into the grid. 

§ Establishing a new Community mechanism and structure for Transmission System 

Operators (TSOs), responsible for co-coordinated network planning. 

A European Strategic Energy Technology Plan has two key objectives for energy 

technology: to lower the cost of clean energy and to put EU industry at the forefront of the 

rapidly growing low carbon technology sector. To meet these objectives, the Commission will 

present a European Strategic Energy Technology Plan in 2007.  

This Plan will need a long term vision to match the long term challenge of moving 

towards a low carbon energy system in a competitive manner: 

§ By 2020, technologies will have to make the 20% renewable target a reality by 

permitting a sharp increase in the share of lower cost renewables (including the 

roll-out of offshore wind and 2nd generation biofuels); 

§ By 2030, electricity and heat will increasingly need to be produced from low carbon 

sources and extensive near-zero emission fossil fuel power plants with CO2 capture 

and storage. Transport will need to increasingly adapt to using 2nd generation 

biofuels and hydrogen fuel cells; 

§ For 2050 and beyond, the switch to low carbon in the European energy system 

should be completed, with an overall European energy mix that could include large 

shares for renewable, sustainable coal and gas, sustainable hydrogen, and, for those 

member states that want, Generation IV fission power and fusion energy. 

This is a vision of Europe with a thriving and sustainable energy economy that has 

grasped the opportunities behind the threats of climate change and globalization, gained world 

leadership in a diverse portfolio of clean, efficient and low-emission energy technologies and 

become a motor for prosperity and a key contributor to growth and jobs. To achieve this 

vision the European Union must act jointly and urgently, agreeing and implementing a 

European Strategic Energy Technology Plan accompanied with realistic resources. Under the 
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7th Framework Research Program, annual spending on energy research over the next 7 years 

at EU level will increase by 50%, but even this will not provide the progress needed. 

The Technology Plan must be ambitious; it needs to better coordinate spending at 

Community and national level, and set clear targets with precise roadmaps and milestones. It 

should use all available EU tools, including Joint Technology Initiatives and the European 

Institute for Technology. 

Priorities of such a targeted initiative could include: 

§ More energy efficient buildings, appliances, equipment, industrial processes and 

transport systems; 

§ Developing biofuels, in particular second generation biofuels, to become fully 

competitive alternatives to hydrocarbons; 

§ Getting large scale offshore wind competitive within the short term and paving the 

way towards a competitive European offshore supergrid; 

§ Getting photovoltaic electricity competitive to harness solar energy;  

§ Using fuel cell and hydrogen technologies to exploit their benefits in decentralized 

generation and transport; 

§ Sustainable coal and gas technologies, particularly carbon capture and storage (see 

below); 

§ The EU should maintain its technological lead in fourth generation fission nuclear 

reactors and future fusion technology to boost the competitiveness, safety and 

security of nuclear electricity, as well as reduce the level of waste. 

These sector objectives should be underpinned by specific milestones and an increase in 

energy research spending. The Commission will propose a European Strategic Energy 

Technology Plan for the 2008 Spring European Council. 
 

2.3. Project of European supergrid2 
 
Europe faces the prospect of being caught in an ‘energy crunch’ within the next 20 

years. The depletion of finite indigenous resources, political risk and increased global 

competition, in particular amongst the US, India and China, are factors which threaten 

Europe’s security of energy supply. 

                                                
2 This paragraph outlines a proposal from Airtricity for the development of a European Offshore Supergrid®, bringing 
together the latest technology in wind generation and electricity transmission to provide a secure, sustainable and 
uninterrupted supply of electricity to EU member states. Airtricity is a leading international renewable energy company 
specialising in the development, construction and long-term ownership of onshore and offshore wind farms. 
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Europe has the world’s richest wind resources and advances in technology have made 

the process of converting wind to electricity more effective and commercially competitive. 

Airtricity’s vision is to harness this natural energy resource by creating a European Offshore 

Supergrid located in the seas of Northern, Western and Southern Europe (Figure 5). 

 
Figure 5. Supergrid location prospect. Source: Airtricity. 

By connecting and integrating geographically disperse wind farms across Europe, each 

experiencing a different phase of the region’s weather system, electricity is produced 

wherever the wind is blowing and transported to regions of demand, ensuring a reliable and 

predictable source of energy. 

By providing interconnection between electricity systems, the Supergrid will 

automatically overcome the most significant barrier to establishing a single internal market 

for electricity, and thereby will create a more competitive electricity supply for Europe. The 

establishment of a functioning internal market in electricity is a necessary complement to the 

need for a single external energy policy for Europe, if it is to retain competitive energy 

supplies into the future and to avoid sliding into irreversible economic decline. 

The first step in the Supergrid programme is the development of a 10GW3 Foundation 

Project to prove both the concept of the Supergrid and the technologies to be employed. 

Located between the UK, Germany and the Netherlands, the 10GW Foundation Project will 

consist of around 2,000 wind turbines covering 3,000 km² with a capacity of 5MW each, 

delivering output to all three countries. 

                                                
3 10GW is enough capacity to power over 8 million homes 
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The 10GW Foundation Project will have a capital cost of #2m/MW, with a grid cost of 

#2bn. The cost of power is estimated to be #77/MWhr in the first 25 years, and #48/MWhr for 

years 26 to 50.  

In order to establish the Supergrid, the 10GW Foundation Project must be successfully 

delivered. It is necessary to gain support for the 10GW Foundation Project Delivery at both 

European and national levels. 

The national governments of the UK, Germany and the Netherlands should adopt the 

10GW Foundation Project as a preferred mechanism to provide a significant contribution to 

environmental targets and security of energy supply, at an economic cost. An undertaking 

from the European Investment Bank to underwrite the debt is required to finance the project. 

The 10GW Foundation Project is a very large project by any measure and it is not one 

that Airtricity seeks to accomplish alone. Given the political support described above, 

Airtricity proposes to establish a consortium of progressive companies in order to develop, 

finance and build the project. Airtricity proposes to lead this consortium. 

Airtricity believes that the European Offshore Supergrid is a project that offers 

significant benefits to EU member states: 

§ A secure, sustainable and reliable supply of electricity from an environmentally sound, 

renewable source; 

§ Support towards the EU’s targets for the reduction of greenhouse gases and its own 

stated objectives of limiting global warming to a maximum 2°C average temperature 

increase above pre-industrial levels;  

§ The establishment of an internal electricity network that will enable all forms of 

electricity to be traded freely amongst member states. 

§ Second, the future vision must be based on primary energy sources that are 

indigenous, secure, sustainable, clean and competitive, while simultaneously 

conferring a competitive advantage on the European economy. 

§ Finally, the vision must be consistent with the founding principles of the European 

Union – solidarity among the Member States and common action in the external arena 

of the global economy. Additionally, it should conform to the requirements of a 

functioning internal market as dictated by the Treaties. 

This submission is concerned with two of these three fundamental elements – a primary 

energy source that meets a diverse and existing range of requirements and the need for 

common external and internal action within the framework of the Treaties. 
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With these requirements in mind, this submission offers a vision based on the common 

exploitation of a primary energy source that is European, secure, clean and cost-free. 

2.3.1. Vision 
This submission sets out a new vision for Europe’s energy policy. That a new vision is 

urgently needed can hardly be disputed. Europe is facing threats to its energy security, 

ranging from political instability in the regions supplying oil and gas to exponential growth in 

the global competition for finite resources that are being rapidly depleted. At the same time, 

Europe has accepted onerous environmental responsibilities for reducing greenhouse gas 

emissions and for developing green energy that will be difficult to fulfil. All these challenges 

raise a single question: how is Europe to survive the energy, environmental and economic 

crisis that is already upon us? 

In all truth there is probably no single answer. But three things are clear. First, any 

future energy policy must begin with the imperative for greater energy efficiency and 

conservation. That is inescapable. Europe is endowed with the world’s richest wind resources, 

mainly in the seas around its northern and western coasts. The volumes of wind flowing 

across the seas and landmass of Europe are vast and are sufficient in them selves to supply all 

the power demands of the European Union. The issue, as with any natural resource, is the 

availability of technology to access and exploit the resource at an economic cost and with 

acceptable environmental impact. 

The technology for converting offshore wind to electricity has advanced to the point 

where it is not only technically efficient but fast becoming commercially competitive. 

Wind power can help make Europe independent of external fuel sources and can help to 

protect the European economy from the inevitable continual escalation in the price of 

hydrocarbons. It will enable Europe to meet, and exceed, its obligations to reduce greenhouse 

gas emissions without inflicting irreparable damage on the economy. The exploitation of this 

resource will be the means for keeping energy costs under control while at the same time 

creating a vibrant industrial sector based on Europe’s traditional strengths in engineering, 

technological innovation and infrastructure development. Airtricity’s proposal, the European 

Offshore Supergrid®, marries the technology of offshore wind with the latest transmission 

technology, to provide the EU with a clean, sustainable and secure supply of power 

indefinitely. In common with other natural resources, wind has its own particular 

characteristics in terms of physics and energy conversion. The most notable features are its 
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limitless supply and fluctuating availability. The challenge in harnessing this energy supply is 

to overcome the problem of variability by ensuring a reliable source of power from wind. 

In the vision offered here, the problem of variability is solved by exploiting the 

meteorological characteristics of the European weather system. At any given time, areas of 

high pressure are matched by areas of low pressure some hundreds of kilometres apart. In this 

way it can be said that regions negatively correlate with each other in terms of wind 

availability. In short, the wind is always blowing somewhere. By building wind farms in the 

seas around Northern and Western Europe, as well as areas of the Mediterranean, it would 

become possible to harness the wind whenever it is blowing and transform it into a stable 

source of power. This exploitation of the negative correlation between regional weather 

systems turns a perceived disadvantage of wind into strength. 

From a European Union perspective, the Supergrid offers a truly unique opportunity for 

joint action by the Member States in pursuit of a common good. The Supergrid will best 

function if it stretches geographically from the Baltic Sea via the North Sea and the Atlantic 

Ocean to the Mediterranean. At any given point along this superhighway, the power generated 

is a common European asset. 

The immediate consequence of this proposal, and potentially one of its strongest selling 

points for European decision-takers, is that the Supergrid facilitates the creation of a 

functioning internal market for electricity. Indeed, success is arguably dependent on an 

internal market which, in itself, would be a boon for the European economy. Currently, less 

than 10% of Europe’s electricity is being traded across borders. Despite the demonstrable 

advantages of a functioning internal market for electricity, it remains a fact that the Member 

States have been unable to agree on the necessary steps needed to remove obstacles to trade. 

One such obstacle is, of course, the lack of interconnection between national markets, which 

results in less than 10% of Europe’s electricity being traded across borders.  

A feature of the Supergrid is that it would automatically provide inter-connection 

between all the national markets involved. This inter-connectivity could be used for trading 

all sources of electricity, thereby enhancing the economics and facilitating the integration of 

electricity markets. 

By creating interconnection in green electricity and multiplying interconnection in all 

sources of electricity, the Supergrid would overcome one of the biggest defects of the Internal 

Market – the lack of Europe needs an energy policy that enables it to meet the environmental 

objectives agreed internationally by the Union in an economic manner. Alternatively 
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expressed, the task is to agree on economic policy, which turns environmental objectives into 

a realizable energy policy. 

Added to this is the necessity of devising an energy policy which limits, and preferably 

eliminates, the risks to the security of supply. It is salutary to recall that two of the three 

founding Treaties of the EU – the Coal and Steel Community and Euratom – dealt with 

energy. Jean Monnet, one of the founding fathers of the European Union, was himself 

preoccupied with the unacceptable geopolitical consequences of Europe’s dependence on 

imported energy. It is even more salutary to note that Europe’s dependence on imported 

energy has risen from 20% in Monnet’s time to its present level of 50% and is forecast to 

reach 70% by 2025. 

At that point, Europe will be caught in an ‘energy crunch’. On the one hand, oil 

production will have peaked, or will certainly be on the verge of peaking. Even the most 

optimistic forecasts of the International Energy Agency agree on this point. On the other 

hand, both Chinese and Indian demand for oil and gas will have increased by a factor of six to 

eight times their present levels. 

At that point it is inevitable that with dwindling supplies and ferocious global 

competition for resources between the US, China and India, the European Union will be 

marginalized unless the Member States start to act in concert in the world energy market. The 

costs of an uncoordinated approach amongst European States would, in these circumstances, 

be truly damaging in both economic and societal terms. 

There is reason to believe that the Member States will take the step of creating a 

common policy in primary energy sources. The scale of ambition would be no greater than 

that of creating a common currency with a common monetary policy and a supranational 

central bank. Steps in this direction will probably be accelerated by the recognition that the 

alternative to pooling sovereignty and resources is collective economic decline. It is inevitable 

that a common external energy policy should be complemented by an internal market in 

electricity and by common standards in energy efficiency, as well as common measures to 

develop bio-fuels so as to bring transport into unison with power generation and building 

standards. 

The European Union will either have a holistic energy policy a quarter of a century 

from now or it will have slid into inevitable and irreversible decline. The history of the Union 

gives hope that the path chosen will be that of common action based on the pooling of 

sovereignty in accordance with the Treaties. It is with that expectation that the concept of a 
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European Offshore Supergrid is offered for consideration by policy-makers throughout the 

Union. 

2.3.2. Strategy 
Airtricity is an international renewable energy company specializes in the development, 

construction, operation and long-term ownership of onshore and offshore wind farms and the 

generation/supply of green electricity. The company currently supplies renewable electricity 

to over 50,000 commercial customers in both the Republic of Ireland and Northern Ireland. 

The company operates in Ireland, Scotland, England and the US and is exploring business 

possibilities in China. Its wind farm development pipeline worldwide exceeds 5000MW. 

 On the basis of a co-development agreement with GE Wind, Airtricity is developing 

the 520MW Arklow Bank wind farm off the east coast of Ireland, the world’s second largest 

consented offshore wind project. Phase 1 of the project (25MW) is now in operation. 

Together with its joint venture partner, Fluor, Airtricity is developing the 500MW wind farm 

in the Thames Estuary, which is planned to be operational in 2009. Conventional primary 

energies, such as coal, oil, gas and nuclear, have finite life expectancies. Without access to 

alternative sources of power, Europe faces a bleak energy future. 

Europe is ill-equipped to compete globally against the US, China and India for scarce 

resources. Those countries have the advantage over Europe of a single energy policy, 

concentrated purchasing power, especially in the case of China, and a developed strategy for 

the future. By contrast, Europe has denied itself these competitive advantages by opting for 25 

national policies. EU Member States actively compete against each other externally for 

energy sources and refuse to cooperate internally in the creation of a functioning single 

market for electricity. 

The key energy requirement is security of supply. This cannot be achieved by reliance 

on hydrocarbons for either power or transport. Oil production will peak, gas supplies will 

become more precarious and the price of both will escalate. Europe needs its own indigenous 

sources of energy to meet the demands of its economy either from primary natural resources 

or fuels produced by new technological processes. Climate change is the greatest challenge 

Europe and the World will face this century. Global warming is no longer a contested 

phenomenon and has been described by UK Prime Minister Blair as alarming and 

unsustainable. The 2005 report by the European Environment Agency urged policy makers to 

act with urgency in cutting CO2 emissions. The electricity generation industry is the biggest 

single source emitter of CO2 worldwide due to a reliance on fossil fuels for energy. The 
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effects of climate change will be irreversible if action is not taken now. ‘Europe needs an 

energy policy based on its own comparative advantages.’ 

A radical change is required in the way energy is produced and consumed. In common 

with the rest of the world, Europe needs clean, sustainable energy so as to protect the 

environment and at least stall, if not reverse, the phenomenon of global warming. The 

European Union has committed itself to limiting global warming to a maximum 2°C average 

temperature increase above pre-industrial levels. This requires global greenhouse gas (GHG) 

emissions to be cut by approximately half by the middle of the century. Global emissions will 

have to peak and decline in the next one to two decades for temperatures to stay below the 

2°C threshold. 

In order to overcome its competitive weakness in the market for global energy 

resources, to tackle the serious problem of climate change and to secure its energy supply 

indefinitely, Europe needs an energy policy based on its own comparative advantages. 

This policy should, in short, lay down criteria for the replacement of hydrocarbons by 

energy sources which ensure that Europe’s future supply will be environmentally sustainable, 

immune from global competition and economically competitive. Conscious of the energy 

challenge facing Europe, Airtricity first advanced the concept of a European Offshore 

Supergrid in 2001 to supply a large tranche of EU electricity demand. Since then the 

technology for converting offshore wind to electricity has advanced to the point where it is 

both technically efficient and fast becoming commercially competitive. 

Airtricity’s proposal, the European Offshore Supergrid Project, marries the technology 

of offshore wind with the latest transmission technology, to provide the EU with clean, 

sustainable, secure and economic power indefinitely. Acting as the lead developer, Airtricity 

is proposing a first step in the form of a 10GW Foundation Project to act as a proving ground 

for the concept of a Supergrid, of the technologies to be employed and of the market 

structures to be developed for a truly trans-national source of power.  

Following necessary approval the 10GW Foundation Project will take about five years 

to complete at a cost of €20bn and will provide green energy indefinitely for Europe. The 

Supergrid is a high voltage sub sea transmission network. It could ultimately cover the Baltic 

Sea, North Sea, Irish Sea, English Channel, the Bay of Biscay and the Mediterranean. The 

Supergrid treats wind as a continental resource and enables EU member states to share in this 

enormous energy source, to their mutual advantage. This will be achieved by the member 

states cooperating in the capture of their common wind resources and the conversion of this 

free energy into a reliable and predictable supply of electricity. As power is always being 
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generated on the Supergrid it can be fed into the national grids to meet electricity demand. 

The Supergrid also acts as an interconnector between national markets and thereby helps to 

create a properly functioning internal market in electricity. This will bring additional benefits 

for European consumers in terms of greater competition, lower prices and increased security 

of supply. 

2.3.3. Implementation 
The Supergrid concept is based on the inherent nature of wind. Wind is a major 

European energy resource, which can be exploited in common by EU Member States. Wind is 

clean – the conversion of wind into electricity emits no CO2 or other greenhouse gases. It is 

infinitely sustainable - once constructed, wind farms can go on producing electricity 

indefinitely. It is a secure source of energy - wind belongs to the countries over which it 

blows. The more it is used, the more it reduces dependence on imported fuels. It is a free 

source of energy - wind is a free fuel. While the generating plant has a high initial capital cost, 

the operating costs for converting wind into electricity are minimal, and fuel costs are zero. 

These unique features make wind competitive with hydrocarbons, an advantage that can only 

increase with time, as oil and gas prices continue to escalate. 

The Supergrid is based on the combination of two recent but proven technologies – 

large offshore wind turbines and voltage source converter HVDC transmission. Wind turbines 

have increased their capacity by a factor of ten over the past two decades. The offshore 

turbines operated by Airtricity in the Irish Sea have a capacity of 3.6MW. With advances in 

technology the individual turbines to be used in the 10GW Foundation Project will have a 

capacity of 5MW each. 

The Supergrid is intended to take advantage of the limitless energy supply from wind 

and to mitigate the problem of variability. It achieves those complementary objectives by 

spreading wind generators over long distances thereby intersecting Europe’s offshore weather 

systems. This smoothes the level of the electricity output and thereby delivers reliable power 

continuously into the grid and on to the final customer. The use of voltage source converter 

HVDC technology to transport energy from large new wind banks offshore creates the 

backbone of a new Supergrid located in the seas and oceans around the EU that is used to 

transform offshore wind energy into electricity. The Supergrid, stretching across a maritime 

electricity highway from the Baltic Sea to the Bay of Biscay and on to the Mediterranean, will 

be made up of high voltage AC and DC Sub Sea and land cables, onshore and offshore 
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voltage source HVDC technology converter stations and other essential transmission 

equipment. 

A meshed system will be necessary to allow trading between national markets. Older 

generation DC cannot operate in a meshed configuration but newer voltage source converter 

HVDC has overcome this limitation and will be used in the Supergrid. The HVDC is scalable 

from 500MW to 1,000MW offering 100% more capacity at 25-33% more cost. The 10GW 

Foundation Project will be the first element of the Supergrid. It will consist of a 10GW wind 

farm located in the North Sea between the UK, Germany and the Netherlands. The area 

chosen is particularly suitable in terms of wind resources and characteristics. The total area 

covered by the project will be in the region of 3000 km². It will consist of about 2000 offshore 

wind turbines located on the seabed in water depths up to 50m. A thorough Environmental 

Impact Assessment will be conducted during the project planning phase. The assessment will 

seek to identify any impacts associated with the development through all phases of its 

evolution. Potential impacts can be mitigated through careful strategic planning including 

diligent site selection, responsible project design and wide consultation with interested 

stakeholders. 

The 10GW Foundation Project will enable the output of the wind farm to be transmitted 

to the electricity markets of the UK, Germany and the Netherlands. At the same time it will 

interconnect the electricity systems of the three countries enabling greater trade of electricity 

between them. 

The principle financial assumptions underlying the project are: 

§ Wind Farm Capital Cost: e2m/MW 

§ Wind Farm Capacity Factor: 40% 

§ Grid Cost: e2bn 

§ 90% Debt: @ 5.5% 

§ 10% Equity: Rate of return 20% 

The design lifetime of wind turbines is 25 years. Refurbishment after 25 years will be at 

50% of original cost i.e. e1m/MW. 

The cost of power is estimated as follows: 

§ Years 1 – 25 (Phase One): e77/MWhr 

§ Years 26 – 50 (Phase Two): e48/MWhr 

The prices will be constant over each 25-year period because the fuel is free. For the 

first period, the price of e77/MWhr is lower than that projected by ILEX for the UK out to 

2025. It also fits within the current fixed feed-in tariffs in Germany and the Netherlands. The 
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decrease in price of approximately one third in the second phase is due to the lower capital 

cost of refurbishment. Although technologically, there is nothing particularly groundbreaking 

in the project, its scale, market diversity, capital employed and regulatory complexity put the 

project in the high-risk category. For these reasons, it can be expected that commercial banks 

will not lend 90% debt risk at 5.5% to the project. But it is obvious that any dilution of the 

debt level / or increase in the interest rate would affect the economics and increase the price of 

electricity. These considerations underline the argument that EU institutions can play a vital 

role in delivering the project. They can do this by reducing the level of risk, especially 

regulatory risk. 

The 10GW Foundation Project is the first ever project intended to supply power 

simultaneously to three different national electricity systems. This poses the problem of 

operating in three different regulatory environments and raises the prospect of either 

harmonising the existing regulatory regimes or devising a common regime to manage the 

10GW Foundation Project. The harmonised or common regime would deal with capacity 

allocation, user charges, publication of tariffs, non-discrimination between different forms of 

electricity and the separation of the transmission networks and generating entities. The 10GW 

Foundation Project will deliver electricity that is clean, sustainable, secure, and reliable and 

cost competitive. It will make a significant contribution towards the reduction of harmful 

greenhouse gas emissions that will otherwise likely be generated from fossil fuel electricity 

generation. The Project will not only contribute to the global environment through reduction 

of carbon emissions but will also benefit local marine habitat. Positive impacts of offshore 

wind farms include the contribution to an increase in local diversity of benthic invertebrates 

and fish biomass. It will add significantly to Europe’s ability to meet its Kyoto targets. The 

output can be sold directly to a number of national markets. The Supergrid as a whole has the 

advantage of connecting geographically dispersed regions and so smoothing out variations in 

output as weather patterns move across the seas and oceans around Europe. The 10GW 

Foundation Project will demonstrate this potential for aggregation, as the region it connects 

are sufficiently far apart to benefit from the smoothing effect. 

Peak demand varies across the regions covered by the 10GW Foundation Project due to 

differences in sunrise and sunset times, lifestyles, uses of electricity and time zones. The 

10GW Foundation Project can help meet this elongated peak demand and thus confer a 

capacity credit far greater than if the offshore wind farm was connected to a single national 

system. The Supergrid can be used to increase trading in all forms of power between the 

connected countries. The Supergrid will have a capacity utilization rate in excess of 70% 
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compared to about 40% for dedicated offshore wind farm connections. Finally, the Supergrid 

will go a long way towards realizing the objective of a single electricity market for the EU. 

For the 10GW Foundation Project to proceed, it is necessary that it is supported at both 

European and national levels. The European Union should support the project as one of 

strategic importance, meeting its environmental, energy and economic needs. The national 

governments of the UK, Germany and the Netherlands should support the project as a 

preferred mechanism to provide a significant contribution to environmental targets and 

security of supply, at an economic cost. An undertaking from the European Investment Bank 

is necessary to underwrite the debt required to finance the project; Political risk must be 

removed from long-term off-take agreements for the project (i.e. through EU or state 

guarantees). 

The European Union may also consider adopting the transmission element of the 10GW 

Foundation Project as a priority project under the Trans-European Energy Networks initiative 

in order to facilitate funding of the early feasibility/development costs. In addition, agreement 

will be required between the governments of the UK, Germany and the Netherlands as to how 

renewable energy generated from offshore wind farms in the North Sea will be treated when 

exporting directly to a second country (e.g. a wind farm in UK waters exporting to Germany). 
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3. Perspectives of provided offshore wind parks interconnection 
 
 

After avoidance of conflicted and restricted marine areas were defined preliminary 11 

marine plots for potential offshore wind power parks in Poland, Russian (Kaliningrad district) 

and Lithuanian marine territories (Figure 6, Table 3).  

 
Figure 6. Map with location and interconnection of wind power parks.  

 

The shortest distance 21 km is between Lithuanian plot L1 and Russian plot R2. The 

share of interconnection cable costs consist 1,3 – 1,6% of capital costs of both national 

offshore wind power parks (Table 3). Connection of nearest Polish and Russian wind parks 

requires no less 144 km of submarine electricity cable. The share of interconnection cable 

costs between Poland and Russia consist 4 – 5% of capital costs of both national offshore 

wind power parks. HVDC converters equipment cost 10 M€ in each end of cable can’t 
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significant increase interconnection cost share in total capital costs. So, interconnection costs 

aren’t the most important trouble for interconnections between national power parks.  
 

Table 3. Economical evaluation of interconnections 
 

Interconnection Mark Distance, km 
Cable costs, M€ 
(1,57 M€/km) 

Share of interconnection  
cable costs in common capital costs, %* 

    Nordex, 2.5 MW RePower, 5 MW 
P1, P2 - P3, P4 I1 82 129   

P3, P4 - R1 I2 144 226 3,18 3,94 
R1-R2 I3 29 46   
R2-L1 I4 21 33 1,03 1,28 
L1-L2 I5 29 46   

L2-L3 I6 16 25   

L3-L4 I7 15 24   

L5-L5 I8 13 20   

Total   350 550   

*-see table 4. 

For definition share of cable interconnection between national wind parks cost 

calculations model for different type of wind power stations presented below (table 4). There 

were accepted distances between turbines in main wind direction – 10 rotor diameters, and in 

side wind direction – 7 rotor diameters. Installations costs accepted -~ 2 M€/ MW.  

 
Table 4. Preliminary technical and economical parameters of defined wind power parks 

 
Country/   Nordex, 2.5 MW Vestas, 3 MW GE, 3.6 MW RePower, 5 MW 

WP name FID 
Area,  
km2 turbines MW M€ turbines MW M€ turbines MW M€ turbines MW M€ 

Poland   585 1306 3265 6530 1031 3093 6186 772 2779 5558 527 2635 5270 
P1 3 163 364 910 1820 287 861 1722 215 774 1548 147 735 1470 
P2 2 151 337 843 1685 266 798 1596 199 716 1433 136 680 1360 
P3 1 164 366 915 1830 289 867 1734 217 781 1562 148 740 1480 
P4 0 107 239 598 1195 189 567 1134 141 508 1015 96 480 960 
Russia   52 117 293 585 91 273 546 69 248 497 47 235 470 
R1 0 28 63 158 315 49 147 294 37 133 266 25 125 250 
R2 1 24 54 135 270 42 126 252 32 115 230 22 110 220 
Lithuania 237 529 1323 2645 418 1254 2508 313 1127 2254 213 1065 2130 
L1 2 18 40 100 200 32 96 192 24 86 173 16 80 160 
L2 4 33 74 185 370 58 174 348 44 158 317 30 150 300 
L3 3 17 38 95 190 30 90 180 22 79 158 15 75 150 
L4 1 48 107 268 535 85 255 510 63 227 454 43 215 430 
L5 0 121 270 675 1350 213 639 1278 160 576 1152 109 545 1090 
Total   874 1952 4880 9760 1540 4620 9240 1154 4154 8309 787 3935 7870 
     5,58     5,29     4,75     4,5   
Manufacturer   Nordex     Vestas     GE     Repower   
Turbine Model  Nordex N80   Vestas V90   GE 3.6 sl   Repower M5   
Rated Power kW 2500     3000     3600     5000     
Rotor Diameter m 80     90     104     126     
Hub Height m 100     105     100     100     
Swept Area m2 5026     6362     8495     12469     
Turbine Area km2 0,45     0,57     0,76     1,11     
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Defined wind power parks could be interconnected in different ways (Table 5): 

0. Not interconnection. 

1. Line connection. 

2. Combined connection. 

A not interconnection scenario means that national wind power parks should be 

connected to national power grids. But there still no possibilities for that. The common 

troubles connected to lack of legislation for connection of new kind of energy units to inland 

power grids. Technically existing power grids requires enforcement and reservation 

capacities. The most optimistic technical conditions are in Lithuania, where provided 

possibilities to connect offshore wind parks to Klaipeda 330kV substation. Kruonio HPS 

could be partially used for capacity reservation. There are good possibilities for construction 

and maintenance wind power parks from Klaipeda harbour. But limited area of dept until 50 

m and low capacity factor – till 40% - are significant troubles for separate connection offshore 

wind power parks to national grids. 

The most acceptable for all partners of the project scenario is related to Line connection 

way, which provides to form Eastern Baltic arm of trans European Supergrid. This arm could 

connect offshore wind parks starting from Finland trough Estonia, Latvia, Lithuania, Russia 

and Poland. This scenario is technical implemental and legislative provided according to EU 

Energy Technological plan. The advantages of Trans European Supergrid were detail 

discovered in earliest paragraphs of the studio. The most important is possibilities to reach 

capacity factor till 70% and significant reduce demand of capacity reservation, open and 

interconnection electricity markets of Member States of EU.  

Taking into account long term of implementation of provided interconnections between 

Lithuania and Poland, same as between Lithuania and Sweden, which has been planed only 

for 2015 year, also significant difficulties related to environmental requirement when 

electricity lines will be constructed on shore, the offshore Supergrid could be reviewed as 

alternative decision for Baltic Electricity Ring.  

Inclearness concerning permission of not Member State Russian authority to cross its 

marine territory with HVDC cable is significant limitation factor. It should be decided during 

project POWER implementation. 

Talking about combined scenarios only Russian and Lithuanian two side connections of 

wind parks seems optimistic. Only 21 km cable connection between nearest parks and 

possibilities to connect to 330 kV inland substations in Klaipeda, possibilities to use Kruonio 
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HPS for reservation of capacities creates many positive factors. There are good possibilities 

for construction and maintenance of wind power parks from Klaipeda harbour especially for 

Lithuanian side. But there still low capacity factor – till 40% and necessity for reservation 

capacities same as legislation initiatives in both countries. 

 

Table 5. Comparison of possible scenarios of national wind power parks interconnection 
 

Scenario Definition Possibilities Advantages Limitations 
0. Not 

interconnecti
on. 

Wind power 
parks 
connected to 
national power 
grids 

   

0.1. Poland Wind power 
parks 
connected to 
national power 
grids 

No technical and 
legislative possibilities 
to cross water area 
with cable  to coast 

Short distance (11 and 
18km) to coast. Good 
economics of wind parks. 

Require 
enforcement of 
inland power grids 
and significant 
investments. 
Low capacity factor 
– till 40% 

0.2. Russia* 
(Kaliningrad) 

Wind power 
parks 
connected to 
national power 
grids 

No technical and 
legislative possibilities 
to connect to national 
power grids 

Both plots located in 
areas with good 
economical conditions 
Capacity factor – till 
40%. 

Require 
enforcement of 
inland power grids 
and significant 
investments.  

0.3. Lithuania Wind power 
parks 
connected to 
national power 
grids 

Technical possibilities 
to connect to 300kV 
inland substation. But 
isn’t legislation 
related to connection 
to transferring grids 
jet 

Possibilities to use 
Kruonio HPS for 
reservation of capacities. 
Good possibilities for 
construction and 
maintenance wind power 
parks from Klaipeda 
harbour. 

Limited area of dept 
until 50 m. 
Low capacity factor 
– till 40%. 
 

1. Line 
connection. 

Connection of 
wind parks 
with HVDC 
cable 

Technical 
implemental and 
legislative provided 
according to EU 
Energy Technological 
plan 

Eastern Baltic arm of 
trans European 
Supergrid; 
Maritime interconnection 
of power grids of 
member States, 
Capacity factor till 70 

No clearness 
according to 
permission of no 
Member State 
Russian authority to 
cross its marine 
territory with HVDC 
cable 

2. Combined 
connections: 

Two side 
connections of 
wind parks 
between 
countries 

   

2.1. Only 
Russian and 
Lithuanian  

Two side 
connections of 
wind parks 
between 
countries 

Only 21 km cable 
connection between 
nearest parks and 
possibilities to 
connect to 330kV 
inland substation in 
Klaipeda 

Possibilities to use 
Kruonio HPS for 
reservation of capacities. 
Good possibilities for 
construction and 
maintenance wind power 
parks from Klaipeda 
harbour especially for 
Lithuanian side 

Low capacity factor 
– till 40% and 
necessity for 
reservation 
capacities.  
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2.2. Only 
Lithuanian 
and Polish 

Two side 
connections of 
wind parks 
between 
countries 

160 km direct cable 
connection between 
nearest Lithuanian and 
Polish wind parks and 
~300 km, if around 
Russian marine area 

Formation of arm of trans 
European Supergrid 
around Russian marine 
area. 
Possibility to avoid of 
expensive and 
environmental 
problematically 
construction of inland 
interconnection between 
Polish and Lithuanian 
power grids 

No clearness 
according to 
permission of no 
Member State 
Russian authority to 
cross its marine 
territory with HVDC 
cable. 
Require 
enforcement of 
inland power grids 
and significant 
investments. 

2.3. Only Polish 
and Russian 

Two side 
connections of 
wind parks 
between 
countries 

144 km cable 
connection between 
nearest Polish and 
Russian wind parks 

Possibility for Russian 
wind parks connection to 
Polish inland grids 

No technical and 
legislative 
possibilities to cross 
water area with 
cable  to coast. 
Require 
enforcement of 
Polish inland power 
grids and significant 
investments. 

*optional. 
 

Technical is possible interconnect Lithuanian and Polish wind parks in distance 160 km 

direct cable through Russian marine area, and ~300 km - if go around Russian marine area. 

Formation of arm of trans European Supergrid around Russian marine area could be 

necessary hawing no permission of no Member State Russian authority to cross its marine 

territory with HVDC cable.  

After strong legislative support of Polish authorities’ construction of marine 

interconnection of wind power parks could enable avoid expensive and environmental 

problematical construction of inland interconnection between Polish and Lithuanian power 

grids. This scenario also requires enforcement of inland power grids and significant additional 

investments. 

Polish and Russian two side cable connections of wind parks in distance 144 km 

between nearest Polish and Russian wind parks could open possibility for Russian wind parks 

to connect to Polish inland grids. But there still no technical and legislative possibilities to 

cross water area with cable to coast. This could ask grate requirement to enforce Polish inland 

power grids and significant investments. 
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Conclusions 
 

After reviewing development problems and provided decisions of Poland, Lithuania and 

Kaliningrad district (Russia) electricity system, also in connection to construction wind power 

parks in Baltic See, and defined legislative and other perspectives of main grid network 

interconnection between countries and with potential wind power parks, were made next 

conclusions: 

1. After accession of East European countries in EU still not formed efficient 

interconnection of power grids and electricity trade market. Only at end of 2006 

construction of Estlink enabled to connect Baltic power grids to Scandinavian power 

market. Lithuanian and Polish inland interconnection of power grids provided to 

implement till 2015 year. Lithuanian and Swedish submarine interconnection 

possibilities are under investigation now and could be realised till 2015 year. 

2. European Energy technological plan the first from four of the most important priority 

projects named the Power-Link between Germany, Poland and Lithuania. By 2020, 

technologies will have to make the 20% renewable target a reality by permitting a sharp 

increase in the share of lower cost renewables, including the roll-out of offshore wind. 

Priorities of such a targeted initiative could include getting large scale offshore wind 

competitive within the short term and paving the way towards a competitive European 

offshore Supergrid.  

3. Trans European Supergrid discovers abilities to become as revolutionary efficient 

looking from point of stability of power supply as able to reach capacity factor till 70% 

and significant reduce power reservation needs. This technical decision could open and 

connect energy markets of member States.  

4. Comparing different scenarios of wind power parks interconnection, the most 

acceptable for Poland, Russia (Kaliningrad)  and Lithuania is Line connection variant as 

Eastern Baltic arm of trans European Supergid. No interconnection and combined 

interconnection scenarios require too much legislative changes and indirect investments 

related to enforcement inland grids and capacity reservation. It’s also important that 

construction of Supergrid could avoid construction of inland connection between 

Lithuania and Poland, same as submarine interconnection Lithuania – Sweden. 
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