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(4)
(5)Energinet.dk owns, operates and develops the Danish electricity and gas transmission grids, which also link Denmark to the 
 electricity and gas systems in our neighbouring countries. Energinet.dk's core task is security of supply, which means that 
 Energinet.dk is responsible for coherent and holistic planning to ensure a well-functioning overall electricity and gas system, 
 thereby guaranteeing the supply of electricity and gas to people and businesses, now and in the future. Energinet.dk is also 
 responsible for creating the right framework for well-functioning electricity and gas markets to ensure fair prices for consum-
 ers and energy producers through competition and equal terms. Finally, on behalf of society, Energinet.dk performs a num-
 ber of tasks supporting the energy policy ambition of a green transition, administers subsidies for research, development and 
 demonstration projects and disburses funding for environmentally friendly energy. 


System Plan 2015 – Electricity and Gas in Denmark provides an account of how Energinet.dk handles and solves the tasks 
 imposed on Energinet.dk by the legislation within the electricity and gas sectors. System Plan 2015 – Electricity and Gas in 
 Denmark is an annual report from Energinet.dk to the Danish Energy Agency. Previously, this reporting was divided into the 
 reports 'System Plan' and 'Gas in Denmark'. As of 2015, these reports have been merged into one. 


Reader's overview 


The chapter on holistic planning describes the international and national frameworks for Energinet.dk's tasks, including de-
 velopment trends towards increased regional cooperation, increased efficiency improvement requirements and specification 
 of the Danish government's ownership policy. Energinet.dk is already actively involved in European partnerships within the 
 electricity and gas sectors, but the demand for regional and European solutions will be even higher in the future.  


The theme chapter on the green transition provides an outline of Energinet.dk's Energy Concept 2030 analysis, which identi-
 fies measures that can reduce the costs of the transition of the Danish energy system to renewable energy. Improved utilisa-
 tion of Danish wind resources, international cooperation, flexible electricity consumption and integration of the electricity, 
 gas, heating and transport systems are paths to a more robust, fossil-free Danish energy system. The goal of making the 
 transition cheap and robust requires strong analysis tools. Energinet.dk has developed a number of indicators which relative-
 ly simply can qualify the debate on an economically viable transition.  


Danish and pan-European market development within the electricity and gas sectors must ensure that competition is the 
 market driver that makes the transition to fossil-free energy supply affordable and efficient. In the theme on the market de-
 velopment for electricity and gas, a status is provided on the progress we have made so far in terms of subjecting trading in 
 electricity, gas and ancillary services to competition and developing trade relations across national borders. The conclusion is 
 that much has changed over the last few years with regard to market formation in the wholesale and retail markets for elec-
 tricity and gas, but that considerable efforts are still required with a view to exploiting the full potential of the market mecha-
 nisms.  


The Danish electricity infrastructure, including cable connections to other countries, is already undergoing a transition to a 
 future where wind turbines will be the dominant electricity-generating facilities. In the future, the electricity infrastructure 
 must handle both fluctuating electricity generation from wind and solar power, and especially wind turbines are often locat-
 ed at a significant distance from the large electricity-consuming urban communities. The chapter on electricity facilities ac-
 counts for the planning of expansion and conversion of Danish electricity facilities, including international connections, and 
 also provides an overview of maintenance work.  


The preconditions for maintaining a high level of security of electricity supply in Denmark are changing at the moment. Gen-
 eration from thermal power stations is declining and being replaced by wind and solar power-based non-dispatchable elec-
 tricity-generating facilities. The presentation in the chapter on security of electricity supply is a short extract of the separate 
 security of electricity supply report presented by Energinet.dk in August 2015.  
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(6)The chapter on the operation of the electricity system provides an account of how the national control centre at Energinet.dk 
 in Erritsø ensures stable grid operation within any given delivery hour as well as ensuring the presence of the necessary elec-
 tricity generation capacity. Efficient operations are maintained in Denmark – even with an already high level of wind energy in 
 the system. Expectations are that increased cooperation across national borders will further boost efficiency. 


The Danish gas infrastructure is largely fully expanded, but must be adapted to the changed conditions in the coming years. 


Declining natural gas production in the North Sea may entail that connections to other countries will have to be established 
 in the long term. Also, new biogas upgrading facilities are currently being constructed for the production of bio natural gas, 
 which requires continued development of the gas infrastructure to ensure that the existing gas grid in Denmark can also be 
 used for collecting, storing and distributing new RE gas types in the future. These are the main themes in the chapter on gas 
 facilities. 


For a number of years since the launch of oil and gas extraction in the North Sea, Denmark has been self-sufficient in natural 
 gas. The supply of natural gas from the North Sea is expected to decline, and based on the currently known reserves, produc-
 tion in the Danish part of the North Sea is expected to come to an end in 2045-2050. However, the main conclusion in the 
 chapter on security of gas supply is that, as a result of the Danish-German gas pipeline, security of supply in Denmark will be 
 better than ever in 2016 despite a future declining North Sea production. The main challenge in the future lies in handling 
 any international crises that may arise. 


The chapter on the operation of the gas system accounts for the adaptation to future conditions. The consumption of gas in 
 Denmark is declining concurrently with the gas origins changing. Historically, Denmark has received gas from the North Sea 
 with a uniform composition and quality. In future, Denmark will to a higher extent receive gas of varying quality from Nor-
 way, Germany, the Netherlands and Russia, or as upgraded RE gas and possibly LNG. Declining consumption and varying gas 
 qualities place new demands on the operation of the Danish gas system. 


An overview of the relevant background material mentioned in the text is provided at the end of the System Plan. 



(7)Energinet.dk is responsible for implementing coherent 
 and holistic planning for the Danish electricity and gas 
 transmission grids. The planning task in respect of the 
 grids is not an isolated technical exercise, but must be 
 seen in light of the overall objectives and structures de-
 fined by the Danish and European society for the future. 


Political framework 


A central element in Energinet.dk's work is that the deci-
 sions made are always supported by strong cost-benefit 
 analyses, which are to ensure a cost-effective transition. 


Security of supply is, among other things, dependent on 
 Energinet.dk making the right investments in the energy 
 infrastructure at the right time. Energinet.dk is not al-
 lowed to generate a profit, but must instead always 
 choose the socio economically most advantageous solu-
 tion on the path towards an economically viable green 
 transition. 


In step with the energy markets to a greater extent being 
 developed in an international context, the infrastructure 
 required to ensure well-functioning energy markets is 
 also turning into an international task. This means that 
 the cost-benefit calculations must also have an increased 
 focus on regional solutions in relation to the expansion 
 of the infrastructure. In the past year, Energinet.dk has 
 been working on an increased regional approach, both in 


the cost-benefit analyses and in the specific investment 
 decisions. 


Closer regional cooperation 


With its publication this year of the Energy Union paper, 
 the European Commission has set a new tone in the 
 European cooperation. The overall objective is still to 
 achieve the greatest possible harmonisation and cooper-
 ation at a European level, but there is an increasing focus 
 on regional initiatives as an important stepping stone on 
 the development path from national to European energy 
 policy and control.  Denmark and Energinet.dk already 
 participate in many different regional projects, working 
 groups and initiatives; see Table 1. On the electricity side, 
 the regionalisation began in 2000 when Denmark was 
 integrated as part of the Nordic electricity market 
 through the Nordic power exchange Nord Pool Spot. 


From 2009, the Danish electricity market was connected 
 to Germany, and since then, this development has been 
 strengthened on an ongoing basis. With the common 
 northwestern European market coupling in the day-
 ahead market in February 2014, the Nordic electricity 
 market has been fully integrated into a common Europe-
 an market. The same development is on the way in the 
 intraday market. On the gas side, the commitment to the 
 PRISMA capacity platform helps support the European 
 market development, and the cooperation with the sys-
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(8)tems in the neighbouring countries also plays a signifi-
 cant role. 


The share of renewable fluctuating energy has increased 
 significantly over the past few years. This has resulted in 
 a reduction in both the electricity price and the delivery 
 hours for thermal electricity generation in the Danish 
 energy system. One consequence of this has been the 
 phasing out of a number of thermal power stations as a 
 result of deteriorating operating economy. Energinet.dk's 
 work over the past year has therefore had considerable 
 focus on generation adequacy.  This development and 
 the concern about adequate capacity are also reflected in 
 the discussions in the neighbouring countries. In connec-
 tion with considerations concerning the development of 
 the electricity market in Germany, the German Federal 
 Ministry for Economic Affairs and Energy has initiated a 
 dialogue with the neighbouring countries on increased 
 regional cooperation. This regional cooperation has re-
 sulted in a common declaration, 'Joint Declaration for 
 Regional Cooperation', which was signed in connection 
 with the Energy Council meeting in June 2015, where the 
 12 signatory states submitted a declaration of intent 
 aiming to ensure the continued implementation of a 
 single European energy market and joint trading, includ-
 ing in power shortage situations.  


Through ENTSO-E and in particular the participation in 
 regional groups for the Baltic Sea and the North Sea, 
 respectively, Energinet.dk has contributed to an im-
 proved TYNDP 2014 (Ten-Year Network Development 
 Plan), which describes the expansion of the electricity and 
 gas infrastructure in Europe up to 2030.  


In respect of ENTSO-E, the preparation of common Euro-
 pean network codes is well underway. This is well in line 
 with the European Commission pressing for increased 
 operational cooperation among the TSOs through so-
 called 'Regional Security Cooperation Initiatives' (RSCI). 


These RSCIs must, among other things, be the starting 
 point for a common regional analysis of security of sup-
 ply in the future.  


In ENTSOG, the work on developing common European 
 rules for gas transport has almost been completed. In the 
 past year, special focus has been on developing the tariff 
 structure rules, which are ready to be finalised following 
 negotiations among the member states. Gradually as the 
 most important network codes fall into place, focus will 
 to a higher extent be on monitoring the implementation 
 of the codes.  


Improved energy efficiency at EU level 


The European Parliament's plan for a 20% reduction of 
 the EU's energy consumption by 2020 is underpinned by 
 Table 1: Danish and European cooperative bodies in which Energinet.dk is actively involved as a TSO (Transmission System Operator) 


COOPERATIVE BODIES FOR ELECTRICITY 


ENTSO-E  European Network of Transmission System Operators for Electricity. European net-
 work of electricity TSOs that solves tasks imposed by legislation (TYNDP, network 
 codes etc.) as well as acting as a cooperative body for the TSOs. Energinet.dk is a 
 member of ENTSO-E and currently holds the presidency. 


TSC  TSO Security Cooperation. Operational cooperation between 13 TSOs. Energinet.dk 
 is a member. 


TSCNET Services GmbH  Service company formed under the TSC cooperation, which supplies operating data 
 and operational analyses. Energinet.dk is co-owner (8%) and customer. 


Nord Pool Spot AS  Nordic power exchange. Energinet.dk is co-owner (19%) and customer. 


JAO   Joint Allocation Office (formerly CASC). Electricity capacity allocation company. 


Energinet.dk is co-owner and customer. 


COOPERATIVE BODIES FOR GAS 


ENTSOG  European Network of Transmission System Operators for Gas. European network of 
 gas TSOs that solves tasks imposed by legislation (eg TYNDP, network codes). Ener-
 ginet.dk is a member. 


GIE  Gas Infrastructure Europe. European cooperative body and interest group repre-
 senting gas TSOs, gas storage system operators and LNG terminal operators. Ener-
 ginet.dk is a member. 


PRISMA European Capacity 
 Platform GmbH 


Gas capacity allocation platform. Energinet.dk is co-owner (7%) and customer. 


Gaspoint Nordic A/S  Nordic gas exchange. Energinet.dk is co-founder, co-owner (50%) and customer. 


Dansk Gasteknisk Center a/s  Danish Gas Technology Centre. Energinet.dk is co-owner (16%). 



(9)the EU's Energy Efficiency Directive, which obliges the 
 member states to assess the potential for and promote 
 energy efficiency in their electricity and gas infrastruc-
 ture. On this basis, the Danish Energy Agency, in cooper-
 ation with trade organisations and Energinet.dk, has 
 performed an assessment of the potential for energy 
 efficiency in the electricity and gas infrastructure in Den-
 mark. 


In terms of transmission, Energinet.dk already utilises a 
 method which, among other things, includes loss optimi-
 sation as a factor in the economic evaluation of a project 
 when investments are made in new and existing plants in 
 the grids. The method identifies profitable investments in 
 energy efficiency in the transmission grids and ensures 
 that the economy in new measures is evaluated on an 
 ongoing basis. 


The distribution grids are regulated as private enterprises 
 that maximise their earnings within the applicable regula-
 tory framework, and they are thus presumed to imple-
 ment cost-effective energy efficiency improvements in 
 the grids. In addition, the distribution companies have 
 the possibility of including energy savings in the grid in 
 connection with their energy saving obligations, and, 
 finally, electricity distributors have an incentive to invest 
 in energy efficient measures as a result of their revenue 
 cap adjustment.   


Increased efficiency improvement requirements in 
 Denmark 


Concurrently with Energinet.dk to an increasing extent 
 taking part in regional cooperation, Denmark has 
 launched a number of projects to ensure efficiency in the 
 energy sector through a review of electricity regulations 
 and a gas modernisation analysis. 


The implementation of the Committee for the Regulation 
 of Electricity's (Elreguleringsudvalget) recommendations 
 will result in a higher degree of clarity regarding Ener-
 ginet.dk's institutional framework through financial regu-
 lation, regulatory framework control of the task portfolio, 
 participation in international benchmarking etc. Ener-
 ginet.dk must also continue to work on clarifying its gov-
 ernance and its governance rationale, so that it is clear to 
 stakeholders and the world at large how and with which 
 optimisation criteria Energinet.dk creates value for socie-
 ty. 


The gas modernisation analysis aims at optimising the 
market rules in the retail market, for example by imple-
menting some of the market development recommenda-
tions from the committee for review of electricity regula-
tions in the gas market as well. This may, for example, 
involve the development of a wholesale model and im-
proved data handling. Focus is also on the issue of 
whether incentives and the gas infrastructure support the 



(10)green transition. The analysis is expected to be complet-
 ed in 2015. 


Government's ownership policy 


In April 2015, the Ministry of Finance published an up-
 dated version of the 'Government's Ownership Policy' 
 (Statens Ejerskabspolitik). The Danish government's own-
 ership policy specifies the parameters according to which 
 the government's ownership of state-owned enterprises 
 must be managed. The policy consists to a large extent 
 of already applicable principles put into writing.  


The updated policy emphasises the minister's overall 
 oversight responsibility for the development of the en-
 terprise. 


It is an important part of the ownership policy that, when 
 a decision has been made on the strategic framework for 
 the enterprise, the strategic objectives must be pursued 
 on the basis of a clear arm's length principle between 
 owner and enterprise.  The minister's role in respect of 
 the ownership policy is thus to determine the overall 
 strategic framework for the enterprise's business activi-
 ties.  


Energinet.dk's planning activities 


At the moment, Denmark and the rest of Europe are 
 undergoing a development where the fossil fuel-based 
 energy system must be transformed into a sustainable 


and fossil-free system. Concurrently with the expectation 
 of a transition from the old system to a new, sustainable 
 energy system, Danish society also expects the security 
 of supply to be maintained.  


Energinet.dk's planning must accommodate both the 
 national objective of a long-term transition to renewable 
 energy while at the same time ensuring a high level of 
 security of supply of electricity and gas – and everything 
 at the lowest possible socio economic costs. The plan-
 ning efforts thus cover the day-to-day operation of the 
 existing system in the short term as well as the long-term 
 objectives for a new, sustainable energy system, see Ta-
 ble 2. 


Operations  


In the most important areas, the operational framework 
 is defined in technical regulations and market regula-
 tions, which are two different types of guidelines aimed 
 at the market participants in the electricity system.  


Grid companies' and commercial market participants' 
 rights and obligations in the electricity market in Den-
 mark are regulated by the market regulations. The mar-
 ket regulations are guidelines which are necessary for the 
 functioning of the electricity market and for settlement 
 being carried out correctly. The market regulations cover, 
 for example, terms of change of supplier, handling of 
 Table 2: Energinet.dk's planning reports, analyses and regulations 


ANALYSIS 


Analysis assumptions  Expected development in Denmark in a 20-year time frame.  Annually 
 Energy system analyses  Energy scenarios for Denmark as part of a European energy 


system and a global market – time frame up to 2050. 


Continuously 
 Market analyses  Development opportunities for Danish and pan-European 


markets towards 2050, eg Market Model 2.0.  Continuously 
 Current thematic analyses  Separate analyses on current subjects.  Continuously 
 PLANNING 


Strategy plan  Objectives, commitments and strategy.  Every third year 


Installation report  Completed, ongoing, planned and potential electricity and 
 gas projects in a ten-year time frame. 


Annually 
 Network development plan  Planning of the electricity supply grid above 100 kV and in-


ternational connections (cables) in a 20-year time frame. 


Every other year 
 Security of supply reports for 


electricity and gas 


Challenges and possible approaches to maintaining a high 
 level of security of supply of electricity and gas in Denmark. 


Annually 
 Environmental report  Environmental aspects of the expansion of the electricity and 


CHP system. 


Annually 


R&D  Strategy for research, development and demonstration.  Annual review 


OPERATIONS 


Regulations, instructions and 
 rules 


Rules of action for market and operations.  Continuously 



(11)notifications and schedules, balance settlement as well as 
 standards for the transfer of data between market partic-
 ipants. The regulations are aimed primarily at balance 
 responsible parties (BRPs), balance suppliers and grid 
 companies. Grid companies' and commercial market 
 participants' rights and obligations in the electricity mar-
 ket in Denmark are also regulated by the market regula-
 tions.  


The technical regulations are guidelines which are im-
 portant for the physical operation of and system security 
 for the interconnected high-voltage grid with connected 
 plants. The technical regulations are typically aimed at 
 plant owners and operators. International obligations in 
 respect of physical system operation are typically imple-
 mented in technical regulations. The regulations are im-
 plemented operationally in Energinet.dk's operating 
 instructions. 


The overall market terms in the gas market are described 
 in the 'Rules for Gas Transport' – commonly referred to 
 as RfG. In addition to the Rules for Gas Transport, Ener-
 ginet.dk has developed supplementary rules on transfers 
 that regulate secondary trading in transport capacity in 
 the transmission system via Energinet.dk's Capacity 
 Transfer Facility (CTF) and secondary trading in natural 
 gas in the transmission system via Energinet.dk's Gas 
 Transfer Facility (GTF). 


Planning 


Energinet.dk's planning has a time perspective of 10 to 
 20 years and is based directly on the more long-term 
 analyses. The planning work in respect of infrastructure, 
 market development, security of supply, system opera-
 tion and environmental-, research- and development 
 activities must bridge the gap between the long-term 
 objective of a transition of the energy system and the 
 'immediate' objective of security of supply. 


As a result of the uncertainty associated with the analysis 
 of the future Danish energy system, it is a challenge in 
 the planning that, on the one hand, it is necessary to 
 make specific investment decisions already at this point 
 in time to underpin the politically agreed measures for a 
 transition to renewable energy while, on the other hand, 
 having to ensure as far as possible that the investments 
 are robust vis-à-vis the uncertainty factors that the future 
 holds. 


Analyses 


A thorough analysis is a necessary prerequisite for suc-
cessful planning. Energinet.dk's analyses have a time 
frame up to 2050 and are aimed at the overall future 
Danish energy system covering all part elements. For 
example, developments within electrification, heating, 
transport, industrial process heating, RE gas, fossil fuels 
and biofuels have an impact on the preconditions for the 
Figure 1: Time frames for operation, planning and analysis 



(12)development of the main electricity and gas transmission 
 grids. It is thus a prerequisite for the ability to assess the 
 design of the future electricity and gas infrastructure that 
 the overall scope of and the connection to the future 
 Danish- and European energy system are included in the 
 assessment. 


However, there are uncertainties associated with analyses 
 as it is difficult to predict the international price devel-
 opment, technology developments, other countries' fu-
 ture actions etc. up to 2050 and beyond. The analysis 
 results therefore constitute an outcome space within 
 which the Danish energy system in 2050 and the route to 
 be followed may end up in different system variations 
 depending on, for example, future political decisions, 
 technological advances and other countries' decisions; 


see Figure 1.  


Energy database  


Energinet.dk has a strategic objective of ensuring that 
 data on energy and the energy system must be brought 
 into play to a much higher extent for the purpose of 
 creating value for and innovation in society. Intentions 
 are that Energinet.dk's future energy database in the 
 long term will contain both factual historical and current 
 data on the energy system as well as, for example, sce-
 narios and analysis assumptions that have a significant 
 bearing on the long-term investments in the industry.  


The energy database is expected to only contain data 
 which are not confidential or which have been aggregat-
 ed to a level where they can be published. This gives 
 external and internal stakeholders access to the same 
 data. The aim is primarily data which are already pub-
 lished. But data will be much more accessible, and it will 
 be possible to retrieve data dynamically, thus making 
 applications of any kind capable of bringing the latest 
 and updated data into play.  An obvious example is en-
 ergy prices, which, through the energy database, can be 
 communicated all the way to the customers via the mar-
 ket participants' applications. The same goes for updated 
 analysis assumptions, which can be brought directly into 
 play. Easy access to data stimulates innovative use, and 
 the possibilities are endless. 


The development of the energy database will start at 
 year-end 2015, and the plan is for the project to be car-
 ried out in an open dialogue with external stakeholders. 


Future users of data from the energy database will thus 
 get the opportunity to influence the development and 
 thereby contribute to a pragmatic development process 
 where usefulness and value creation are in focus. 


Research, development and demonstration 
To ensure progress in the economically viable green 
transition, Energinet.dk is embarking on a huge and 
complex task, which requires that Energinet.dk thinks 



(13)long-term and focuses on developing tomorrow's solu-
 tions today. A number of the technologies, solutions and 
 concepts that will be supporting the green transition are 
 already known. However, some questions and challenges 
 still need to be addressed. Research-, Development- and 
 Demonstration (RD&D) activities are therefore an essen-
 tial element in the transition to a green energy system in 
 balance. New technologies, new ways of operating the 
 systems, integration of energy systems and new market 
 models will simply be a prerequisite for the ability to 
 convert the energy system to being independent of fossil 
 fuels in less than 35 years. This must even take place 
 simultaneously with the security of supply being main-
 tained at the same high level as today. 


In addition, the green transition must be economically 
 viable and affordable for society. RD&D must contribute 
 to minimising the technological risk and thus encourage 
 private investors to identify business models that can 
 support the financing of the green transition. 


To ensure that these challenges are addressed, Ener-
 ginet.dk prepared an RD&D strategy in 2015 which iden-
 tifies a number of strategic measures both in relation to 
 Energinet.dk's own RD&D activities, which collectively are 
 called ForskIN, and the activities carried out under the 
 ForskEL programme. 


The ForskEL programme is a PSO-financed RD&D pro-
gramme that grants funding for external projects which, 
with focus on the electricity system, develop solutions for 
an economically viable green transition of the energy 
system. An effect assessment was carried out in 2015 of 
the three energy research programmes under the Danish 
Ministry of Energy, Utilities and Climate, including For-
skEL. In this assessment, it was concluded, among other 
things, that the ForskEL programme to a very high extent 
contributes to maintaining the security of supply and 
promoting the green transition. Forty-seven per cent of 
the evaluated ForskEL projects focused on the develop-
ment of solutions supporting flexibility in tomorrow's 
energy system.  



(14)Energinet.dk is responsible for ensuring efficient opera-
 tion and expansion of the main electricity and gas infra-
 structure and for ensuring open and equal access for all 
 users of the grids. Based on this responsibility, Ener-
 ginet.dk must implement coherent and holistic planning 
 which can form the basis for the assessment of current 
 and future market conditions, the infrastructure, security 
 of supply, system operation and R&D activities.   



Energy Concept 2030 


Denmark has a political vision of converting the energy 
 supply to independence from fossil fuels. There is broad 
 political consensus that the energy supply in Denmark 
 must be based on renewable energy in 2050. It is also a 
 high political priority that this transition must take place 
 without putting Denmark's competitiveness under pres-
 sure due to rising prices of energy services, and that a 
 high level of security of supply must be maintained. Fi-
 nally, it is a political desire that Denmark in this transition 
 maintains a development environment for green growth. 


The energy agreement analyses in continuation of the 
 current energy agreement estimated that a transition of 
 the energy supply to wind power as the primary renewa-
 ble energy source will be about 8% costlier than a fossil 
 reference in 2050. In the coming years, one of the most 
 important tasks within the energy area will be to identify 
 ideas, opportunities and methods that can contribute to 


reducing the economic costs of a transition to renewable 
 energy, so that the sustainable energy supply is econom-
 ically competitive with the current fossil energy system. 


With the Energy Concept 2030 analysis, Energinet.dk has 
 pointed out areas requiring more detailed investigation 
 in the future for the purpose of reducing the cost of 
 energy from an RE system. 


Overall, Energinet.dk estimates that a number of system 
 measures can make the wind scenario from the energy 
 agreement analyses more cost-effective, thus ensuring 
 more competitiveness when using a fossil reference. The 
 measures are furthermore expected to reduce costs (al-
 beit to a lesser degree) if Denmark chooses a scenario 
 with a limited expansion of wind power and instead in-
 creases the volumes of imported biomass or continue 
 using small volumes of fossil fuels. These are measures 
 which make the Danish energy system robust, regardless 
 of how large volumes of wind power are supplied to the 
 region by the international development. 


The following highlights a number of key points from 
 Energy Concept 2030 which may be potential ways to 
 further improve the RE system. 



Theme: 



The green transition 



(15)Improved utilisation of wind resources 


Denmark has come far with regard to installing wind 
 power onshore and offshore (see the chapter on security 
 of electricity supply). It is a known fact that Denmark still 
 has substantial capacity for installing offshore wind tur-
 bines, and offshore projects totalling around 1,400-
 1,600 MW are currently underway. There is also a large 
 socio economic potential for more wind power onshore, 
 as land-based wind, in particular, is deemed to be one of 
 the most cost-effective energy resources for electricity 
 generation.  


Nevertheless, when the share of wind power in the ener-
 gy system increases, the integration of wind power can 
 raise the total system costs. In particular, the costs of 
 electricity capacity as backup for wind power, reinforce-
 ment of the electricity infrastructure and balancing of the 
 electricity system contribute to making a wind scenario 
 with very large wind power volumes more expensive than 
 a fossil reference scenario. Therefore, system measures 
 aimed at reducing these costs are essential. 


Within the framework of Energy Concept 2030, Ener-
 ginet.dk has analysed system measures in a scenario with 
 very large volumes of fluctuating wind power, among 
 other things with a view to assessing the competitiveness 
 and robustness of the scenario in the face of changing 
 conditions. Together, the analysed system efficiency 


measures can reduce the need for wind energy by 15-
 25% relative to the traditional wind scenarios, without 
 using additional biomass. Furthermore, the report sug-
 gests that the potential for effective utilisation of rela-
 tively cheap land-based wind may be considerably higher 
 than the energy scenarios' bid of 3,500 MW, which points 
 in the direction of improved utilisation of wind resources 
 in Denmark and fewer investments required in relatively 
 more expensive offshore wind power. These are all con-
 ditions that can contribute to making the green transition 
 affordable. 


Electricity supply during periods with few wind and 
 solar power resources 


Analyses have been conducted of ten-year historical 
 consumption and generation time series for wind and 
 solar power in Denmark and Europe1. These show that 
 there are periods of more than one week's duration with 
 very low electricity generation from both wind and solar 
 power; see Figure 2. 


Working with scenarios in a European context is there-
 fore key to the system choice to be made in Denmark. 


Energinet.dk's cooperation with ENTSO-E and in the e-


      


1 Time series from Pan-European Climate Database. 


Figure 2: Need for dispatchable power station capacity during periods with few wind and solar power resources.  


The columns above the x-axis indicate electricity consumption broken down by type during periods of down to one hour and up to one year. 


The columns below the x-axis indicate RE electricity generation and interruptible (flexible) electricity consumption during the same periods. 


The difference between the electricity consumption and the volume of the RE electricity generation and interruptible electricity consumption 
in the individual period corresponds to the demand for dispatchable power station capacity. 



(16)Highway20502 project has formed the basis for a number 
 of assessments of the future framework conditions up 
 until 2035 and 2050. In the analysis, emphasis has been 
 placed on combining these international scenarios with 
 the extensive analyses of ten years of detailed European 
 time series for wind and photovoltaics, for the purpose of 
 being able, to a higher extent, to minimise the costs of 
 the Danish system and ensuring that Denmark's energy 
 supply is robust. The analysis also provides strong 
 knowledge about Denmark's and other countries' power 
 situation in cases where the wind power-dominated Eu-
 rope in 2035/2050 is exposed to particularly extreme 
 weeks with low electricity generation from wind and solar 
 power. The findings indicate that particularly the Nordic 
 region and to some extent the UK can strengthen gener-
 ation adequacy via international connections during 
 these periods. 


In more extreme and long periods of time (months) with 
 relatively low generation from wind power, the energy 
 consumption for electricity generation falls within the 
 amount of energy which can be supplied from the Danish 
 gas storage facilities; see Figure 3. This means that there 
       


2 The e-Highway2050 project is supported by the EU and is aimed at 
 developing a methodology to support the planning of a pan-
 European transmission grid with focus on security of supply of RE 
 electricity and pan-European market integration.  


is sufficient energy in these storage facilities to ensure 
 the security of supply, provided that power station ca-
 pacity is available. 


Capacity from our international connections is a cost-
 effective solution; however, in order to be robust in the 
 face of the uncertainty which may exist in the long term 
 in terms of capacity abroad, it is also important to have 
 sufficient flexibility to be able to establish additional 
 cheap peak-load electricity generation capacity in Den-
 mark at a response time of relatively few years. 


Flexible consumption 


The analyses also suggest the expediency of a combina-
 tion of flexible electricity consumption particularly capa-
 ble of providing peak-load generation over minutes and 
 hours and international market integration capable of 
 making capacity available over several days. The realisa-
 tion of these measures has the potential to reduce the 
 need for backup capacity (thermal power stations) by 25-
 35% relative to a classic approach with peak-load capaci-
 ty. 


Gas 


The role of the gas system is expected to change dramat-
ically over the coming decades. An effective electric 
technology within both heating and process heating can 
significantly reduce the need for natural gas. The analysis 
Figure 3: Various storage option capacities 



(17)also shows that gas CHP plants are in operation to a 
 relatively limited extent during normal wind periods due 
 to large volumes of wind power/a large number of pho-
 tovoltaic cells and central heat pumps. However, during 
 special periods with low electricity generation from 
 wind/solar power in large geographical areas in Northern 
 Europe (see the analysis of time series for wind and pho-
 tovoltaics), gas for peak-load generation for both com-
 bined heat and power and process heat is crucial to en-
 suring cost stability in the energy supply. The gas grid 
 must therefore be optimised economically and opera-
 tionally for this new role.  


District heating 


In an energy system with large volumes of wind power, 
 base-load combined heat and power generation will 
 decline; however, the possibilities of, for example, energy 
 efficient heat pumps, utilisation of surplus heat from fuel 
 production, industrial process heat, solar heat and peak-
 load electricity generation assign a very important role to 
 the heating system in terms of ensuring high system 
 robustness and energy efficiency. The district heating 
 systems will therefore become important in relation to 
 exploiting the increasing quantity of surplus heat from 
 different processes in the future energy system, and the 
 need for utilising primary fuel resources such as biomass 
 for heat generation will therefore be reduced. 


Robust Danish energy system 


The analyses show that important storage capacity for 
 energy is available in the gas and heating systems. In-
 creased interaction between the energy systems (electric-
 ity, gas and heating) can make an RE-based energy sys-
 tem more robust in a cost-effective manner, and many of 
 the measures described in Energy Concept 2030 are 
 based on this idea. But reaping the benefits of this flexi-
 bility presents a number of challenges in respect of the 
 control and stability of the energy system.  



Indicators for a socio economically viable  transition 


An effective transition requires strong interaction be-
 tween the different energy systems. In-depth analyses, 
 assessments and dialogue about the future development 
 of the overall interconnected energy system are therefore 
 required to enable Energinet.dk to ensure cost-effective 
 and timely investments in both transmission grids and 
 security of supply of electricity and gas.  


Traditionally, the progress in the transition to renewable 
energy is often assessed solely on the basis of the energy 
system's RE percentage, which may result in a simplified, 
one-dimensional description of the RE system. In con-
trast, Energy Concept 2030 shows that increasing the 
cost effectiveness of the future RE system is a complex 
task, where conflicting aspects must often be weighed up 



(18)against each other, and where concepts such as econom-
 ics, efficiency, flexibility, electrification etc. must be han-
 dled and assessed in a broader context. 


Having recognised the complexity of working with RE 
 scenario analyses, Energinet.dk is in the process of devel-
 oping so-called 'transition indicators' which, in a clear 
 manner, are to help manage the complexity and provide 
 a more balanced characteristic of RE scenarios. In addi-
 tion to a calculation of the RE percentage, the transition 
 indicators must therefore also provide a more qualitative 
 description based on other relevant parameters.  


Energinet.dk deems that three special core indicators are 
 essential in the assessment of and dialogue on the transi-
 tion of the energy supply. 


One indicator of the RE share of the entire energy supply 
 is the traditional indicator which generally and quantita-
 tively describes how large a share of Denmark's energy 
 consumption consists of renewable energy.  


An indicator of energy efficiency in the entire energy 
 supply will be a more qualitative indicator describing 'our 
 mileage per litre'. The indicator must describe the rela-
 tionship between energy input (gross energy consump-
 tion) and the energy utilised for the requested energy 
 services; for example how much input energy needs to 


be filled in the tank in order to create the energy re-
 quired to move a vehicle weighing one tonne one kilo-
 metre, or how much input energy in a normal-


temperature year it takes to heat, for example, 100 m² to 
 20 degrees Celsius. 


It will probably be expedient to have an indicator of elec-
 trification, which can be seen as a sub-indicator of energy 
 efficiency improvement. Electrification of, for example, 
 heating with heat pumps and electricity for transport are 
 highly energy efficient technologies, which is why the 
 development within electrification will have a very large 
 impact on the development in energy efficiency. 


An indicator of flexibility in the electricity system will be 
another valuable qualitative indicator of the transition of 
the energy supply. Fluctuating electricity generation from 
wind and solar power is expected to be the cornerstone 
of the transition of the Danish and European energy 
supply to renewable energy. Land-based wind is, for 
example, the cheapest form of new electricity generation 
already today, given the fact that the electricity genera-
tion can be integrated cost-effectively. With the large 
shares of electricity generation from wind and solar pow-
er, it can thus be expected that the flexibility in the elec-
tricity system will increasingly become the 'resource' 
limiting the transition. The electricity generation from 
wind and solar power in itself will be cheap, but the price 



(19)of the integration – the flexibility – will determine how 
 cost-effective the transition to renewable energy will be. 


Flexibility in the electricity system may come from both 
 flexible electricity generation and flexible electricity con-
 sumption as well as from increased electricity inter-
 change between regions and countries – particularly in 
 cases of differences in generation and consumption pat-
 terns. 


From a purely methodological perspective, the calcula-
 tion of the indicators is basically expected to be carried 
 out by assigning different weights (qualities) to different 
 technologies with respect to, for example, renewable 
 energy, electrification, efficiency and flexibility. Different 
 technology mixes in an energy system will therefore 
 result in different outcomes on the indicators mentioned 
 above.  


The indicators are expected to be ready for use in the 
course of 2016. 



(20)In the performance if its tasks, Energinet.dk must con-
 tribute to ensuring that the best possible conditions are 
 established for competition in the markets for electricity 
 generation and gas production and for trading in elec-
 tricity and gas. 


Energy Union 


As the energy area was not originally a part of the EU's 
 Treaty basis, the EU was prevented from developing an 
 actual coherent energy policy. In step with energy and 
 climate policy issues becoming ever more urgent, how-
 ever, the EU has gradually been given a bigger role. In 
 1988, the European Commission formulated its first ini-
 tiatives for what was to become the internal energy mar-
 ket, but because the energy area was not yet at that time 
 a part of the Treaty basis, the European Commission had 
 to use the general rules on the free movement of goods 
 and competition as the basis. From the outset, the ener-
 gy policy was thus characterised by the European Com-
 mission's Directorate-General for Competition, and focus 
 was on liberalising the monopolies that dominated both 
 the electricity and gas sectors.  


It was not until the Lisbon Treaty entered into force in 
 2009 that the EU energy policy was incorporated in the 
 Treaty basis, and the EU thus got the opportunity to work 
 with broader energy policy agendas.  Article 194 of the 
 Lisbon Treaty now grants the EU competence to ensure 


the functioning of the energy market, ensure security of 
 supply, promote energy efficiency and energy savings 
 and the development of renewable forms of energy, and 
 promote the interconnection of the national transmission 
 grids. 


Apart from the fact that the Lisbon Treaty maintains that 
 the member states have the right to determine the gen-
 eral structure of their national energy supply, the Treaty 
 now opens up for the EU developing an actual broad-
 spectred energy policy – and this is reflected in the Euro-
 pean Commission's proposal regarding the Energy Un-
 ion. 


The Energy Union is based on three objectives: security 
 of supply, sustainability and efficiency/competitiveness. 


To reach these objectives, the Energy Union focuses on 
 five dimensions: 


  Energy security, solidarity and trust 


  The internal energy market 


  Energy efficiency 


  Decarbonisation 


  Research, innovation and competitiveness  


The European Commission's Energy Union proposal con-
 tains a number of overall political objectives as well as 15 
 action points showing the specific initiatives the Europe-
 an Commission intends to take. Several of the 15 action 
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(21)points have an impact on Energinet.dk. The action points 
 which demand special attention in relation to Ener-
 ginet.dk's activities and tasks are described in the follow-
 ing. 


Security of natural gas supply 


The EU's gas imports must be diversified and thus be-
 come less dependent on individual import routes, and 
 the gas system must be made more resilient to supply 
 disruptions.  The European Commission will present a 
 proposal for revising the security of natural gas supply 
 regulation addressing both these issues in 2015-2016. 


The proposal may result in changes in the Danish emer-
 gency supply concept for natural gas. 


Infrastructure 


The right infrastructure is a precondition for the internal 
 energy market, for the integration of fluctuating renewa-
 ble energy and for the security of supply. 


The idea is that the financial support from the EU's vari-
 ous infrastructure funds must be used as a lever to get 
 private investors (pension funds etc.) to invest in electrici-
 ty and gas infrastructure.  


The European Commission will convene a dedicated 
 Energy Infrastructure Forum in Copenhagen where the 
 member states, the regulators, the ENTSOs and relevant 
 regional cooperation groups must meet to discuss and 


ensure progress in the infrastructure development.  It is 
 important for Energinet.dk that methods and processes 
 be developed that underpin the regional approach to 
 optimised planning of the energy infrastructure. This 
 need is current as Energinet.dk is already strongly in-
 volved in the expansion of international cable connec-
 tions; see Figure 4 and Table 3. 


Security of electricity supply and the electricity market 
 The European Commission will implement two significant 
 legislative initiatives already in 2016, where the Commis-
 sion will propose new regulation of security of electricity 
 supply and the electricity market. These two initiatives 
 are to ensure that the internal energy market is devel-
 oped so that it meets the objective of ensuring consum-
 ers cheap electricity and is able to handle the ever-
 increasing volume of renewable energy without com-
 promising security of supply. In particular, the European 
 Commission wishes to avoid the development of differ-
 ent and mutually uncoordinated capacity markets in the 
 member states. The European Commission's initiatives 
 are in line with Energinet.dk's own analyses and assess-
 ments of the need for adaptations of the market model 
 for electricity. 


Regionalisation  


The European Commission finds it important to promote 
 market integration through regional initiatives, and the 
 Figure 4: Capacities on international cable connections which can 


contribute to realising the intentions of the Energy Union 


Table 3: Transmission capacity for electricity (MW) 


EXISTING   Exports  Imports 


East Denmark-Sweden  1,700  1,300 


East Denmark-Germany (Kontek)  600  600 
 West Denmark-Norway (Skagerrak)  1,700  1,700 
 West Denmark-Sweden (Konti-Skan)  740  680 
 West Denmark-Germany (East) I  1,640  1,500 


Great Belt  600  600 


Bornholm-Sweden  60  60 


 UNDER CONSTRUCTION  Exports  Imports 
 West Denmark-Netherlands (COBRA)  700  700 
 East Denmark-Germany (Kriegers 


Flak) 


400  400 


West Denmark-Germany (East) II  860  1,000 
  BEING INVESTIGATED  Exports  Imports 
 West Denmark-UK (Viking)  1,400  1,400 
 West Denmark-Germany (West)  500- 


1,000 


500-
1,000 



(22)Commission will actively support and engage in regional 
 cooperation bodies. The structure of the regional coop-
 eration is not clear at present, but could, for example, be 
 in the form of regional service companies (eg JAO and 
 TSC, both of which Energinet.dk is the co-owner of) or in 
 the form of binding cooperation agreements. The Danish 
 energy system is a small system with many international 
 connections, and Energinet.dk therefore finds the region-
 al development positive. 


Regulation 


The European Commission will review the regulatory 
 framework for the development of the internal energy 
 market in 2015-2016 and proposes that both ACER3, 
 ENTSO-E and ENTSOG should be strengthened. An im-
 portant element in the practical development of the 
 internal energy market is the implementation of the net-
 work codes which are to harmonise the member states' 
 rules on the use of the markets, the connection of plants 
 to the grids and the practical operation of the system. As 
 concerns Energinet.dk, a strengthening of the European 
 bodies will have an impact on how we work in an inter-
       


3 ACER stands for Agency for the Cooperation of Energy Regulators. 


ACER's objective is to promote the cooperation between national 
 energy regulators and make decisions in the event of disputes 
 between these as well as working towards the completion of a 
 single EU energy market for electricity and natural gas. 


national context, meaning that Energinet.dk targets its 
 efforts to obtain the greatest possible influence. 


Developments in Denmark 


The purchase and sale of electricity and the ancillary 
 services which the grid needs to ensure stability take 
 place either on open exchanges with a large number of 
 market participants or as calls for tenders with the partic-
 ipation of a limited number of market participants. To-
 day, most of the electricity trading takes place on open 
 exchanges. The following sections focus on the progress 
 we have made as concerns the completion of the market 
 for this part of the electricity trading and in terms of 
 opening it up for competition. 


The first part of the liberalisation of the electricity and 
 gas sectors was launched in 1999 and actualised in 2002 
 when the electricity and gas markets were required to 
 ensure: 


  Greater freedom of choice in connection with the 
 purchase of electricity and gas for households and 
 businesses 


  More competitive Danish energy prices compared with 
 other countries 


  More environment for the money for the Danish socie-
ty. 



(23)All electricity consumers have been free to choose sup-
 plier since 2003, and all gas consumers have similarly 
 been able to freely choose supplier since 2004. At this 
 point, it would be natural to provide a status on the last 
 more than ten years of work on creating a market for 
 electricity and gas trading in Denmark. A natural starting 
 point would be to compare the electricity and gas prices 
 today with the prices before the liberalisation of the mar-
 kets. But a calculation like that is not of much use, as 
 electricity and gas prices are to a higher extent deter-
 mined by fuel prices, the weather and political objectives 
 rather than by the liberalisation. It is therefore not possi-
 ble to determine what the prices would have been today 
 without the liberalisation.  


Instead, a status on the market formation is provided in 
 the following by looking at simple indicators for the elec-
 tricity and gas trading in the wholesale and retail mar-
 kets:  


  Degree of international market integration 


  Price transparency 


  Number of changes of supplier 


  Market concentration 


Electricity trading in the wholesale market 
 The technical and organisational conditions for establish-
 ing a common European electricity price exist today. It 
 can be concluded that the wholesale market for electrici-


ty (the day-ahead market), which accounts for the vast 
 majority of the revenue in the electricity markets (Figure 
 5), is characterised by international competition and price 
 transparency. And it is only a question of time before the 
 intraday market will follow suit, as network codes for the 
 electricity market are expected to be implemented in 
 stages, with deadlines in 2018, 2020 and 2023, respec-
 tively (see the theme on network codes, pages 24-25).  


Figure 5: Revenue in the electricity markets 



(24)FACT BOX ON ELECTRICITY AND GAS NETWORK CODES 


A number of European network codes (NC) and binding guidelines are currently being 
 developed. A network code is a European legal instrument intended to establish com-
 mon European rules for everyone involved in operating, planning or using the European 
 electricity and gas systems. Such rules are a condition for a well-functioning internal 
 market across national borders. Network codes are adopted as regulations under the 
 control of the European Parliament and of the Council and will, after entering into force, 
 have direct effect in all member states.  


Implementation of network codes  


In step with network codes entering into force as regulations, methods and solutions 
 must be prepared, submitted for public consultation, approved by national regulators 
 and subsequently implemented. In practice, the TSOs, including Energinet.dk, have 
 therefore already initiated quite a bit of work at national, regional and European level in 
 order to meet both current and future requirements.  


Market and operational network codes, in particular, place requirements on regional 
 and European solutions.  Energinet.dk is therefore actively involved in relevant projects 
 under ENTSO-E and ENTSOG. Moreover, on the electricity side, a close cooperation has 
 been established between the Nordic TSOs with a view to solving the regional tasks, in-
 cluding cooperation with NordREG to ensure early involvement of the regulators. Simi-
 larly, Energinet.dk is cooperating with TSOs in other regional groups; for example, a re-
 gional group of TSOs from both the Nordic region and the continent is being estab-
 lished. On the gas side, the TSOs participate in the Gas Regional Initiative (GRI), where 
 national regulators, the European Commission, member states and TSOs participate in 
 regional groupings to resolve regional gas-related issues. Denmark participates in GRI 
 NW, and Energinet.dk participates in this group via ENTSOG. 


Danish market participants have the opportunity to comment on the future solutions via 
 regional and European consultations. Energinet.dk will provide information about these 
 in relevant forums and on Energinet.dk's website. In addition, several stakeholder com-
 mittees will be established at European level, where Danish market participants can keep 
 up-to-date through their European trade associations. 


ELECTRICITY SYSTEM  Cate-


gory 


Effective date  
 (E=expected) 


Implementa-
 tion 
 Capacity Allocation and Congestion and Management 


Procedures for capacity calculation, day-ahead and intraday markets 


Mar-
 ket 


14 Aug. 2015  In stages:  


2015-2020 
 Forward Capacity Allocation 


Procedures for the purchase of transmission rights via explicit auction 


2016 (E)    In stages: 


  2016-2018 
 Electricity Balancing 


Procedures for the establishment of a common European balance market 


2017 (E)  In stages: 


2017-2023 
 Requirements for Generators 


Determination of network codes concerning requirements for grid con-


nection for generation facilities  Con-


nec-
 tion 


2016 (E)  No later than 
 three years 
 after 2016 
 Demand Connection 


Determination of network codes for connection 


2016 (E)  No later than 
 three years 
 after 2016 
 HVDC Connections and DC Connected Power Park Modules 


Connection of transmission systems with high-voltage direct current 


2016 (E)  No later than 
 three years 
 after 2016 
   Operational Security 


  Determines safety requirements during normal operation 
 and alert state operation 


To be 
 gathered 
 under 
 one 
 NC by 
 the 
 European 


Oper-
 ation 


2016 (E)  No later than 
 18 months 
 after 2016 
 Operational Planning and Scheduling 


Lays down requirements for operational planning 


2016 (E)  No later than 
 18 months 
 after 2016 
   Load Frequency Control and Reserves 


  Procedures for power balancing and required reserves 


2016 (E)  No later than 
 18 months 
 after 2016 
 Emergency and Restoration 


Requirements for alert state operation, blackout and restoration 


2016 (E)  In stages: 


2016-2021 


GAS SYSTEM  Cate-


gory


Effective date  
 (E=expected) 


Implementa-
 tion
 Congestion Management Procedures 


Procedures for congestion management at border points 


Mar-
 ket 


Aug. 2012  Oct. 2013 


Capacity Allocation Mechanism 


Procedures for capacity auctions at existing border points 


Oct. 2013  Nov. 2015 


Balancing Network Rules 


Procedures for gas system balancing 


Mar. 2014  Oct. 2015 


Incremental Proposal 


Procedures for capacity auctions at expanded and new border points 


Mid-2016 (E)  2017 (E) 


Tariff Network Code 


Procedures for harmonising tariff structures 


Beginning of 
 2016 (E) 


2017 (E) 


Interoperability Rules 


Procedures for interoperability between two adjacent gas systems 


Oper-
 ation 


Apr. 2015  May 2016 


FACT BOX ON ELECTRICITY AND GAS NETWORK CODES 


A number of European network codes (NC) and binding guidelines are currently being de-
 veloped. A network code is a European legal instrument intended to establish common 
 European rules for everyone involved in operating, planning or using the European elec-
 tricity and gas systems. Such rules are a condition for a well-functioning internal market 
 across national borders. Network codes are adopted as regulations under the control of 
 the European Parliament and of the Council and will, after entering into force, have direct 
 effect in all member states.  


Implementation of network codes  


In step with network codes entering into force as regulations, methods and solutions must 
 be prepared, submitted for public consultation, approved by national regulators and sub-
 sequently implemented. In practice, the TSOs, including Energinet.dk, have therefore al-
 ready initiated quite a bit of work at national, regional and European level in order to 
 meet both current and future requirements.  


Market and operational network codes, in particular, place requirements on regional and 
 European solutions.  Energinet.dk is therefore actively involved in relevant projects under 
 ENTSO-E and ENTSOG. Moreover, on the electricity side, a close cooperation has been es-
 tablished between the Nordic TSOs with a view to solving the regional tasks, including co-
 operation with NordREG to ensure early involvement of the regulators. Similarly, Ener-
 ginet.dk is cooperating with TSOs in other regional groups; for example, a regional group 
 of TSOs from both the Nordic region and the continent is being established. On the gas 
 side, the TSOs participate in the Gas Regional Initiative (GRI), where national regulators, 
 the European Commission, member states and TSOs participate in regional groupings to 
 resolve regional gas-related issues. Denmark participates in GRI NW, and Energinet.dk 
 participates in this group via ENTSOG. 


Danish market participants have the opportunity to comment on the future solutions via 
 regional and European consultations. Energinet.dk will provide information about these in 
 relevant forums and on Energinet.dk's website. In addition, several stakeholder commit-
 tees will be established at European level, where Danish market participants can keep up-
 to-date through their European trade associations. 



NETWORK CODES 



(25)ELECTRICITY SYSTEM  Cate-
 gory 


Effective date  
 (E=expected) 


Implementa-
 tion 
 Capacity Allocation and Congestion and Management 


Procedures for capacity calculation, day-ahead and intraday markets 


Mar-
 ket 


14 Aug. 2015  In stages:  


2015-2020 
 Forward Capacity Allocation 


Procedures for the purchase of transmission rights via explicit auction 


2016 (E)    In stages: 


  2016-2018 
 Electricity Balancing 


Procedures for the establishment of a common European balance market 


2017 (E)  In stages: 


2017-2023 
 Requirements for Generators 


Determination of network codes concerning requirements for grid con-


nection for generation facilities  Con-


nec-
 tion 


2016 (E)  No later than 
 three years 
 after 2016 
 Demand Connection 


Determination of network codes for connection 


2016 (E)  No later than 
 three years 
 after 2016 
 HVDC Connections and DC Connected Power Park Modules 


Connection of transmission systems with high-voltage direct current 


2016 (E)  No later than 
 three years 
 after 2016 
   Operational Security 


  Determines safety requirements during normal operation 
 and alert state operation 


To be 
 gathered 
 under 
 one 
 NC by 
 the 
 European 


Oper-
 ation 


2016 (E)  No later than 
 18 months 
 after 2016 
 Operational Planning and Scheduling 


Lays down requirements for operational planning 


2016 (E)  No later than 
 18 months 
 after 2016 
   Load Frequency Control and Reserves 


  Procedures for power balancing and required reserves 


2016 (E)  No later than 
 18 months 
 after 2016 
 Emergency and Restoration 


Requirements for alert state operation, blackout and restoration 


2016 (E)  In stages: 


2016-2021 


GAS SYSTEM  Cate-


gory


Effective date  
 (E=expected) 


Implementa-
 tion
 Congestion Management Procedures 


Procedures for congestion management at border points 


Mar-
 ket 


Aug. 2012  Oct. 2013 


Capacity Allocation Mechanism 


Procedures for capacity auctions at existing border points 


Oct. 2013  Nov. 2015 


Balancing Network Rules 


Procedures for gas system balancing 


Mar. 2014  Oct. 2015 


Incremental Proposal 


Procedures for capacity auctions at expanded and new border points 


Mid-2016 (E)  2017 (E) 


Tariff Network Code 


Procedures for harmonising tariff structures 


Beginning of 
 2016 (E) 


2017 (E) 


Interoperability Rules 


Procedures for interoperability between two adjacent gas systems 


Oper-
 ation 


Apr. 2015  May 2016 



NETWORK CODES 



(26)International markets create competition 


The EU's third liberalisation package from 2009 contrib-
 utes to creating a well-functioning internal energy mar-
 ket with greater competition. Energinet.dk is cooperating 
 actively with European TSOs, exchanges and authorities 
 on creating international markets, and Energinet.dk is, for 
 example, responsible for preparing market regulations 
 describing the specific market conditions in Denmark.  


On the day-ahead market for electricity, Europe has 
 come a long way towards creating a common market. In 
 2015, 19 countries are utilising the same price calcula-
 tion. One common price calculation and harmonised 
 market rules ensure that electricity flows across the na-
 tional borders from low-price areas to high-price areas. 


In this way, consumers are offered the cheapest possible 
 electricity overall, and electricity generators engage in 
 competition with each other across national borders. 


Previously, the individual country or region typically had 
 its own price calculation, which sometimes resulted in 
 suboptimal utilisation of European resources. For exam-
 ple, the electricity between Denmark and Germany 
 flowed the wrong way (from a high-price area to a low-
 price area) 20-30% of the time before the market cou-
 pling. 


Between 6.00 and 7.00 on 15 May 2014, the same price 
 was seen for the very first time in the day-ahead market 


from Portugal in the southwest to Scandinavia in the 
 north and the Baltic States in the east. So far, it is far 
 from every day that a common electricity price is estab-
 lished in such a large geographical area as the one 
 shown in Figure 6. But the price formation on 15 May 
 2014 is proof that the technical and organisational condi-
 tions for a common European price formation exists 
 today. However, constraints in the European infrastruc-
 ture mean that a common price formation is not the 
 normal situation. The infrastructure can be improved 
 through increased investments, but using expansion as 
 the solution to all infrastructural constraints will most 
 likely not be economically viable. 


  


Similarly, Energinet.dk is cooperating with European 
 TSOs, exchanges and authorities on interconnecting the 
 European intraday markets. However, it will be a number 
 of years before the intraday markets in the participating 
 countries are interconnected. 


Transparent prices 


Transparent prices contribute to well-functioning markets 
as the market participants are facing the same price sig-
nal. One indicator for transparency may be the share of 
the consumption which is traded in the same market-
place, eg on an exchange. In the first years after the lib-
eralisation (2000-2004), the share of the total electricity 
Figure 6: Common price formation in European countries, May 2014 
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