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 EXECUTIVE SUMMARY 

1.1 Regional Investment Plans as foundation for the TYNDP 2016 

The TYNDP for Electricity is the most comprehensive and up-to-date planning reference for the pan-

European transmission electricity network. It presents and assesses all relevant pan-European projects at a 

specific time horizon as defined by a set of scenarios. The TYNDP is a biennial report published every even 

year by ENTSO-E and acts as an essential basis to derive the next Projects of Common Interest (PCI) list, 

in line with the Regulation (EU) No. 347/2013 ("the Energy Infrastructure Regulation"). 

 

ENTSO-E is structured into six regional groups for grid planning and other system development tasks. The 

countries belonging to each regional group are shown in Figure 1-1.  

 

Figure 1-1 ENTSO-E System Development Regions 
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The TYNDP 2016 and the six Regional Investment Plans associated are supported by regional and pan-

European analyses and take into account feedback received from institutions and stakeholder associations. 

The work of TYNDP 2016 has been split in two key phases: 

¶ The first phase (summer 2014 to summer 2015) is devoted to common planning studies and results 

in the six Regional Investment Plans and the identification of a list of TYNDP2016 project 

candidates. During this phase also a set of TYNDP scenarios are developed. 

¶ The second phase (summer 2015 to end 2016) will be dedicated to coordinated project assessments 

using the Cost Benefit Analysis Methodology (CBA) and based on common 2020/2030 scenarios. 

The results will be published in the TYNDP2016 report.  

The common planning studies as basis of the Regional Investment Plans report are built on past TYNDP, 

on recent national plans, and follow a consolidated European network planning approach. It is worth noting 

that this is an intense and continuous work, where during the finalization of one TYNDP, the development 

of the next is already being initiated. 

These common planning studies aim to identify the grid bottlenecks and potential investment solutions of 

pan-European significance for a 2030 time-horizon, in a robust, unified and consistent manner based on 

best available joint TSO expertise. Specifically, this report identifies cross-border and internal projects of 

regional and/or European significance, which allow the main European energy targets to be met with 

particular regard to the strengthening of the Internal Energy Market (IEM), the integration of Renewable 

Energy Sources (RES) and addressing security of supply (SoS) issues.  

Proposed cross-border interconnections will also build on the reasonable needs of different system users, 

integrate long-term commitments from investors, and identify investment gaps. 

The European Council has recently (October 2014 and March 2015) sent a strong signal that grid 

infrastructure development is an essential component of Europeôs Energy Union goals, by confirming the 

need of an interconnection ratio of at least 10% of the installed generation capacity in every Member State 

by 2020. In addition, the Council also endorsed the objective of reaching a 15% level by 2030 "while taking 

into account the costs aspects and the potential of commercial exchanges", aiming at strengthening security 

of supply and facilitating cross-border trade and mandated the EC to report on their implementation. 

According to the Council, this is one of the pre-requisites to accomplish an effective internal market for 

electricity. 

This panorama is one of the challenges for ENTSOE in order to establish the most efficient and 

collaborative way to reach all defined targets of a working Internal Energy Market and a sustainable and 

secure electricity system for all European consumers.  
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1.2 Key messages of the region 

There are several drivers for grid development within the Baltic Sea region. Some relate to the current 

trends in the European energy markets and some are due to specific characteristics of the region.  

 

Figure 1-2 Focus areas for grid development in the Baltic Sea Region. 

1. New interconnectors 

The Nordic part of the Baltic Sea region is likely to still have an annual energy surplus by 2030, 

even if some nuclear is decommissioned, which would make it beneficial to strengthen the capacity 

between the Nordics, Baltics and continental Europe. Additionally, for daily regulation purposes it 

is beneficial to connect the Nordic hydro based system to the thermally based continental and wind 

based Danish system, especially when large amounts of renewables are connected to the continental 

system.   

2. North-South flows 

Depending on the location of new renewable energy and new interconnectors from the Nordics to 

the continent, there may be a need to increase the interconnection capacities in Sweden, Norway 
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and Finland in the north-south direction. Additional interconnectors between the Nordics and the 

continent also trigger higher internal north-south flows in the Nordics.  

3. Arctic consumptions 

Energy consumption in the arctic part of the region may increase, leading to a need for grid 

reinforcements to ensure security of supply in the area.  

4. Baltic integration 

To further integrate the Baltic States into the European market, enhance energy security, and 

decrease dependency on non ENTSO-E countries, the Baltic needs to be further interconnected to 

the Nordic and continental systems.  

5. Nuclear and thermal decommissioning 

A substantial proportion of Swedish and Finnish nuclear plants are expected to be decommissioned 

in the 2030 horizon. This would lead to an increased risk surrounding system adequacy. 

 

1.3 New project candidates and main findings 

The project candidates presented in TYNDP 2014 is the backbone of the cross border grid 

development1 in the region until 2030. On top of this, the common planning studies were conducted 

to identify additional potential investment needs. These were carried out in a pan-European 

coordinated manner to ascertain the additional investments that seem beneficial in a scenario with a 

large amount of renewables. For this, Vision 4 from TYNPD 2014 was used. In addition, regional 

groups analysed scenarios relevant to the respective region. In the Baltic Sea region, analyses were 

performed using the regional bottom up scenario named Baltic Sea Green Vision. The main 

findings from these studies were the following: 

 

¶ The RegIP2015 confirms previous plan. When the Baltic Sea green vision was analysed, 

no additional project candidates compared to RegIP2014 were identified when only the 

socio-economic welfare is considered. These results show that the project candidates from 

TYNDP 2014 are sufficient in a scenario with a Nordic surplus that is in line with the 

expectations of the regional TSOs 

¶ High RES trigger additional investments. In the scenario Vision 4 from TYNDP 2014, 

with very high production from renewable energy sources (RES) located in the Nordics, the 

project candidates are not sufficient if only social economic welfare is considered. In 

TYNDP 2014 Vision 4 the Nordics would have a very large surplus, which would trigger a 

large price difference on the boundary between the Nordics and the continent. Market 

studies showed several potential borders at this boundary. The new project candidates, 

presented at the end of the common planning studies, are shown in the table below.  

 

                                                      
1 There is also a large a mount of national projects in the region with various drivers such as removing internal bottlenecks, enhancing 

security of supply, RES integration etc. These are found in the respective national grid development plan of each TSO  
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Table 1-1. Additional projects candidates identified in the common planning studies 

Border Current 

capacity 

[MW]  

Additional in 

TYNDP 2014  

[MW]  

Additional in 

RegIP2015  

[MW]  

Total evaluated 

capacity2030  

[MW]  

SE-DE 600  

(today) 

700 

changed from 600 

700  2000  

DKe-PL 0 600 

(in RegIP2014 only) 

600 600  

DKe-DE 600  1000  600 2200   

 

The common planning studies also found that projects from Norway to Denmark2 and from Sweden to 

Poland showed potential from a socio-economic welfare point of view. These projects were however not 

nominated to TYNDP 2016. The reason why these projects were not nominated is that there are already 

several interconnectors between southern Norway and Southern Sweden to the continent and further studies 

are needed to verify the feasibility of additional interconnections. In the map below all re-nominated project 

candidates from TYNDP 2014 and new project candidates from the common planning studies from the 

Baltic Sea region are displayed. All of these projects will be assessed in TYNDP 2016. Please note that the 

project candidates SE3-FI and SE3-DKw on the map are nominated to TYNPD 2016 as reinvestments 

aiming to maintain or only slightly increase the current capacity. 

 

                                                      
2 The Danish TSO Energinet.dk has voluntarily  assessed this potential project by grid stu dies  though no nomination for TYNDP -2016  
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Figure 1-3 - This map shows all cross-border projects to be analysed during TYNDP 2016. The map displays the projects of 

pan-European significance 

 

In addition to Vision 4 from TYNPD 2014 and Baltic Sea green vision, two sensitivity analyses based on 

the Baltic Sea green vision were performed. A scenario with very rapid nuclear decommissioning was 

studied, which resulted in high prices, especially in Finland. Some additional projects could be beneficial in 

such a scenario; however, no new project candidates are presented for CBA assessment in TYNDP 2016 

based on this sensitivity. Also a scenario with a shortage of natural gas deliveries was analysed. This 

resulted in higher overall price level in the region, especially in Lithuania and Latvia; however, no new 

project candidate showed significant socio-economic benefits in this sensitivity.  
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 INTRODUCTION 

2.1 General and legal requirements 

The TYNDP 2016 package, developed over the course of two years, will be composed of the following 

documents: 

¶ The TYNDP report  provides a helicopter view on the grid development in Europe, it shows where 

progress is made and where support is still needed, and it provides a standardized assessment of all 

projects of pan-European significance. 

¶ The six Regional Investment Plans analyse the power system development from a regional 

perspective, based on common guidelines, and identify investment needs linked with a set of 

proposed projects. 

¶ The Scenario Development Report sketches a set of possible futures, each with their own 

particular challenges, which the proposed TYNDP projects must address. All TYNDP projects are 

assessed in perspective of these scenarios. 

¶ The Scenario Outlook & Adequacy Forecast (SO&AF) is delivered every year and assesses the 

adequacy of generation and demand in the ENTSOE interconnected power system on mid- and 

long-term time horizons. 

¶ The Cost Benefit Analysis Methodology (CBA) as developed by ENTSO-E and adopted by the 

EC, allows the assessment of infrastructure projects in an objective, transparent and economically 

sound manner against a series of indicators which range from market integration, security of 

supply, integration of renewable energy sources (RES-E) to environmental impact. 

The Regional Investment Plans are published in summer 2015 and focus on regional planning studies and 

the identification of the pan-European project candidates. It provides key information to understand the 

need for new projects, which are listed and published for public consultation until mid-September. 

The Regional Investment Plans are complemented by a monitoring update of the TYNDP 2014 

investments, providing insight in the changed status of these items and possible reasons. 

The TYNDP report will be delivered by end of 2016 and will concentrate on individual project assessments 

based on common scenarios, data and CBA methodology.  
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Figure 2-1 Overview of a two-year TYNDP process 

 

The present publication complies with Regulation (EC) 714/2009 Article 12, where it is requested that 

TSOs shall establish regional cooperations within ENTSO-E and shall publish a regional investment plan 

every two years. TSOs may take investment decisions based on that regional investment plan. ENTSO-E 

shall provide a Community-wide ten-year network development plan which is built on national plans and 

reasonable needs of all system users, and identifies investment gaps. 

As of 2016, the TYNDP package must also comply with Regulation (EU) 347/2013 (ñthe Energy 

Infrastructure Regulationò). This regulation organises a new European governance to foster transmission 

grid development. It establishes Projects of Common Interest (PCIs), foresees various tools (financial, 

permitting) to support the realisation of these PCIs, and makes the TYNDP the sole basis for identifying 

and assessing the PCIs according to a Cost-Benefit-Analysis (CBA) methodology. The ENTSO-E CBA 

methodology has been developed since 2012, based on stakeholder consultation, and the opinions of 

ACER, Member States and EC; it has been adopted by the EC in February 2015. Work continues to further 

improve the methodology 

 

This Regional Investment Plan as such is to provide information on future European transmission needs and 

projects to a wide range of audiences:  

¶ Agency for the Cooperation of Energy Regulators (ACER) who has a crucial role in coordinating 

regulatory views on national plans, providing an opinion on the TYNDP itself and its coherence 

with national plans, and giving an opinion on the ECôs draft list of PCI projects; 

¶ European institutions (EC, Parliament, Council) who have acknowledged infrastructure targets as a 

crucial part of pan-European energy goals, to give insight in how various targets influence and 

complement each other;  

¶ Energy industry, covering network asset owners (within ENTSO-E perimeter and the periphery) 

and system users (generators, demand facilities, and energy service companies); 
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¶ National regulatory authorities and ministries, to place national energy matters in an overall 

European common context; 

¶ Organizations having a key function to disseminate energy related information (sector 

organizations, NGOs, press) for who this plan serves as a ñcommunication tool-kitò; 

¶ The general public, to understand what drives infrastructure investments in the context of new 

energy goals (RES, market integration). 

 

 

2.2 The scope of the report

The scope and focus of the present Regional Investment Plans has evolved as compared to the past editions 

of 2014. This Regional Investment Plan focuses on a set of common planning studies performed across 

ENTSO-Eôs regions with particular attention for the context of each individual region. 

The Regional Investment Plan presents the methodologies used for these studies, relevant results and 

assumptions, and the resulting list of the project candidates as nominated by project promoters.  

At present no detailed CBA analysis is provided in the Regional Investment Plan. This will be a key 

element of further studies leading to the final TYNDP2016 report to be released next year. This regional 

report takes the opportunity also to inform readers on regional context, studies and projects. 

These studies re-confirm the main findings past TYNDP studies as well as others in terms of main 

corridors, general scenarios, and the key conclusion that an energy shift requires targeted future-proof 

infrastructure. 

2.3 General methodology 

This Regional Investment Plan 2015 builds on the conclusions of a Common Planning Study carried out 

jointly across the six regions of ENTSO-Eôs System Development Committee. The aim of this joint study is 

to identify investment needs triggered by market integration, security of supply, RES integration and 

interconnection targets, in a coordinated pan-European manner building on the expertise of all TSOs. These 

investment needs are translated to new project candidates where possible, and give in most cases a re-

confirmation of past TYNDP2014 projects. This chapter explains the overall planning process of how 

project candidates have been identified by market studies, network studies and regional knowledge. More 

details about this process as well as regional intermediate steps can be found in Appendix 7.1 and 7.2. 
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Figure 2-2 Common Planning Study workflow 

Market Studies 

All regions have jointly investigated all borders in order to identify the most beneficial ones based on a 

criteria of SEW/cost-ratio. The SEW indicator represents the socioeconomic welfare of a full-year market 

simulation. The cost indicator is an estimation of the capex of a potential cross-border capacity increase, 

including necessary internal reinforcements. Note that both indicators for a given capacity do not represent 

the same level of detail as the cost and SEW indicator retrieved in a CBA assessment for a specific project. 

The analysis is carried out across the ENTSO-E perimeter in several iterations, each time increasing border 

capacities identified as being most valuable for the European system.  

It is worth pointing out that this approach includes some simplifications. The most important one is that it 

simplifies the benefits just as SEW, without taking into account additional benefits, which are possibly 

more difficult to monetize than the savings in variable generation cost. Another one is the fact that the 

candidate projects are not yet defined by the time they are simulated. Therefore the expected GTC increase 

is a standard value (e.g. 1 GW) and the costs of the projects are assessed by expert view, taking into 

account the specificity of the area (e.g. mountain, sea). Cost of internal grid reinforcements considered as 

needed to get the expected GTC increase is also included in the cost of the candidate projects. 

As a reference scenario the TYNDP2014 Vision 4 is taken, which represents the most challenging scenario 

coming from the present day situation and the most useful to identify new investment needs. Even if this 

scenario does not become reality by 2030, it can for the purpose of this planning study still be seen as a step 

between 2030 and 2050. In addition to the pan-European study iterations, regions repeated the exercise or 

performed a sensitivity analysis on the outcome to gain additional insight in relevant investment needs that 

trigger project candidates. 
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Network Studies 

Following these market simulations, network studies on detailed grid models show possible bottlenecks that 

would not allow the result from the market studies come true. This allows to explore reinforcements, to 

design suitable project candidates and update market-based target capacities resulting from the initial 

market study iterations. Depending on the models and tools used in a region, the translation from market to 

network studies can be done in two ways: 

1. Select and study an adequate number of representative Points In Time (PiTs), based on the flow 

duration curves for the each studied border. Complemented this with a second analysis of the regional 

grid by means of a Power Transfer Distribution Factor (PTDF) matrix which gives approximate flows. 

2. Compute all 8760 hours in a year with demand and generation dispatch profiles obtained from market 

studies in full  DC load flow calculations. 

 

These network analyses allow to test project candidates, as suitable grid reinforcements to eliminate 

bottlenecks. 

Regional knowledge 

Market studies focus primarily on SEW/cost-ratios. Network studies identify additional (internal) capacity 

needs. Sensitivity studies of market simulations (e.g. an extreme condition) and in particular network 

studies allow to capture additional views and model interpretations based on regional experts, and in many 

cases complementing the findings of national development plans and/or past studies. 

 

 

2.4 Report overview  

This chapter describes how the report is built up and the content of the different chapters. 

Chapter 1 ï Executive Summary 

In this section the key take-aways of the region are presented and it is explained how the development of 

the report fits into the TYNDP2016 process.  

Chapter 2 - Introduction 

This chapter sets out in detail the general and legal basis of the TYNDP work, the overall scope of the 

report and its evolutions compared to the previous regional and TYNDP plans. The reader is presented with 

a short summary of the planning methodology used by all ENTSO-E regions.  

Chapter 3 ï Regional Context 

This chapter describes the general characteristics of the region, in the as-is situation and in anticipated 

evolutions up to 2030 and beyond. It gives a general overview of TSO collaboration efforts in regional 

planning based on pan-European methodologies and coordination. 

Chapter 4 ï Regional results 

It gives a synthetic overview of the basic scenarios and assumptions used in common planning and the 

overall results. The results are also placed in perspective of further ahead challenges and roadmaps leading 

up to 2050. 

Chapter 5 ï Project candidates 

This chapter gives an overview of all projects proposed by promoters in the region, labelled as either 

TYNDP projects or projects of regional relevance. It links these projects to investment needs identified in 

ENTSOE joint TSO studies, clarifies possible barriers to address these system needs, and gives the baseline 

for future project CBA assessments (e.g. by means of boundary reference capacities). 

Chapter 6 ï Next steps 

This chapter presents a look forward on how the TYNDP work will continue in the next year, leading to a 

full TYDNP2016 report. 

Chapter 7 ï Appendices 
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This chapter gives more insight in the used methodologies, as well conducted market and network studies.  

 

 REGIONAL CONTEXT  

3.1 Present situation 

The Baltic Sea region comprises nine countries: Sweden, Norway, Finland, Denmark, Estonia, Latvia, 

Lithuania, Poland and Germany. Within the region there are three separate synchronous systems: the 

Nordic system, the Continental system, and the Baltic power system; the last is synchronous with the 

IPS/UPS system (i.e. Russia).  

The Nordic power system is dominated by hydropower, followed by nuclear, Combined Heat and Power 

(CHP), and wind power. Most of the hydropower plants are located in Norway and northern Sweden and 

the nuclear plants in south Sweden and Finland. During a year with normal inflow, hydropower represents 

approximately 50% of yearly generation in the Nordics, but the variations between wet and dry years are 

significant. Consumption in the Nordics is characterised by a high amount of electrical heating and energy 

intensive industry. The power balance in the region is positive in a normal year, but varies significantly 

between wet/warm and dry/cold years. Sweden and Norway have a power surplus, whereas Finland has a 

power deficit and also depends on imports in high load hours.  

The continental part of the Baltic Sea region and the Baltic States area in total is currently dominated by 

thermal power except the Danish power system, which is dominated by wind and renewable energy sources 

(RES), but this system is small in comparison to Germany and Poland. Consumption in the area is less 

temperature dependent compared to Nordic countries. Denmark, Germany, Poland, Estonia and Latvia have 

a neutral annual power balance in an average year whereas the power exchange with neighbouring countries 

is relatively intensive. Lithuania is currently operating with a large energy deficit.  
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Figure 3-1. Generation mix in the region per country 
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