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(2)13 degree days in the given day. 24-hour periods with an 
 average temperature above 17°C do not count. The degree 
 days for the year are found by adding up the degree days of 
 the individual 24-hour period.


Gas year:


A gas year is defined as the period from 1 October to 30 
 September.


Nm3:


One Nm3  (normal cubic metre) is the amount of gas which 
 at 0°C and an absolute pressure of 1.01325 bar takes up 1 
 cubic metre.


Normal year:


A normal year is defined as and calculated at 3,113 degree 
 days.


Biomethane:


Biomethane is upgraded biogas sent into the gas grid.


Front page photo: Stenlille Gas Storage Facility
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SUMMARY


Change of balance rules and specifi-
 cation of responsibility for security of 
 supply 


Change of balance rules and specification 
 of responsibility for security of supply
 The Danish Parliament has adopted 
 a change in the Danish Natural Gas 
 Supply Act, which specifies the trans-
 mission company’s responsibility for 
 security of gas supply. It specifies the 
 common responsibility principle of 
 the gas supply safety scheme, which 
 means that both authorities and market 
 players bear a shared responsibility for 
 the security of gas supply within the 
 area of competence of each party. 


For this purpose, several preparatory 
 measures have been taken regarding 
 the market rules, including changes 
 to the balancing rules, which were 
 introduced on April 1st 2019. The new 
 rules are to ensure that shippers have 
 the right financial incentives to balance 
 on a daily basis, while at the same 
 time encouraging them to maintain 
 sufficient gas in storage for the entire 
 season.


The year has been characterized 
 by preparations for the temporary 
 shutdown of the Tyra complex in 
 September and the increasing share of 
 biogas injected into to the grid. In the 
 past year, the Danish security of gas 
 supply has been high with zero security 
 of supply incidents.


Security of supply during the renovati-
 on of the Tyra complex


The renovation of the Tyra complex has 
 been started. Since December 20th 
 Denmark and Sweden have received 
 most of their gas supply from Germany, 
 trough the Ellund-Egtved-pipe, with 
 supplement of gas from the storage 
 facilities and an increasing share of 
 biogas. This pattern is expected to 
 continue until July 1st 2022, where gas 
 once again will come from the Tyra 
 platform to Denmark.


Energinet has been working in coope-
 ration with players and authorities to 
 ensure the best possible conditions 
 for both infrastructure, operation and 
 market, in order to maintain the best 
 possible security of supply during the 
 reconstruction of the Tyra platform.



80 % of the total capacity  from Germany to Den- mark has been sold to  the 



market player for the two 

coming auction years.
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Lille Torup Gas Storage Facility


Energinet continuously analyses the 
 supply situation and the filling of the 
 storages in order to prevent a crisis 
 situation. As a new initiative, infor-
 mation is published to the market on 
 the status of the situation in the 'Safe 
 Storage Level' curve on Energinet’s 
 website. The information is updated 
 daily with an illustration of the 
 estimated storage emptying for the 
 remainder of the storage season. 


Closer connection to the European 
 gas market


During the next three years, when the 
 gas supply from the North Sea will be 
 significantly reduced, Denmark is, for 
 the first time since 1984, dependent 
 on gas import from Germany. At the 
 same time, the Danish gas market 
 has become increasingly integrated 
 in the wider European market over 
 the years. For many years, it has been 
 possible to trade gas across borders 
 in virtual hubs and exchanges. This 
 Operations and infrastructural 


adaptations


The Egtved compressor station is 
 the focal point for importing gas 
 from Germany. It consists of four 
 compressors, in which two units 
 support the capacity from Germany. 


In addition, it may be necessary to use 
 another compressor in case of large 
 withdrawals from the Lille Thorup 
 gas storage. As the compressors have 
 become far more critical to operation, 
 and will be used far more than before 
 the supply from the Tyra platform was 
 shut down, service contracts, security 
 schemes, supply of spare part etc. has 
 been changed, so any incidents can 
 be dealt with more quickly. Another 
 key element in ensuring gas supplies 
 during the winter season and in 
 special situations is the two Danish 
 gas storage facilities. In order to 
 ensure the supply in the best possible 
 way, a minor plant modification has 
 been carried out at Lille Torup gas 


storage facility, which means that the 
 withdrawal capacity is increased by 15 


% for use in extreme situations.


Capacity bookings to Germany
 At the annual auction in July, the 
 shippers on the gas market have 
 booked capacity between Germany and 
 Denmark. All tendered capacity from 
 the German market area GASPOOL 
 ended up being sold on the auction. 


Overall, approx. 80 % of the total 
 capacity from Germany to Denmark has 
 been sold to the market players for the 
 two coming auction years.


Assessment of the Danish security of gas 
 supply for the coming winter


The security of gas supply in Denmark 
has been high in 2019, and all pre-
parations for the coming winter have 
been carried out. At the dawn of winter 
2019/2020, Gas Storage Denmark has 
sold out their capacity, and the storage 
facilities are 97 % full.



(6)increasingly becoming a part of the 
 green transition, and biogas is now also 
 contributing to the general security of 
 supply.


One day in the summer of 2019 biogas 
 injected in the gas grid constituted 
 35 % of the total gas consumption 
 in Denmark. This measurement was 
 registered on July 13th and is thus the 
 record of the year, when you look at 
 the added biogas to the grid in relation 
 to the Danish gas consumption. The 
 amount of biogas injected into the gas 
 network will in the future constitute a 
 growing proportion of the Danish gas 
 consumption. Energinet has several 
 projects concerning balancing the grid 
 between distribution and transmission 
 as a result of the increased number of 
 biogas plants which adds gas to the 
 grid. 


In addition, hydrogen has received 
 major focus both nationally and inter-
 nationally in 2019. In 2019, a steadily 
 increasing number of players have 
 shown interest in Power-to-X projects 
 (PtX) and thus hydrogen in Denmark. On 
 basis of ‘System perspective 2035’ and 
 the dialogue with the players, Energinet 
 published the report ' PtX in Denmark 
 before 2030 ' in April 2019. The report 
 estimated that PtX plants can become a 
 reality in Denmark during the next 5-10 
 years, if the right framework is created. 


The development of the gas system will 
 therefore also include hydrogen in the 
 coming years.


has had an impact on the development of the Danish gas 
 price, which currently follows the gas prices in north-western 
 Europe. 


The development of closer interconnections also extends to 
 Sweden, where the Danish and Swedish gas systems are 
 connected closer together with the merger of the two coun-
 tries’ balancing areas in April 2019. The merger supports the 
 optimal utilization of the market and operational synergies 
 between the two systems. 


Denmark will to an even greater extent cooperate with other 
 countries regarding energy, security of supply and new green 
 gases to keep up with the development.


Access to new markets in the EU – Baltic Pipe


Energinet and the Polish Gas TSO GAZ-SYSTEM are working 
 together to establish a new gas pipeline from Norway 
 through Denmark to Poland, which is expected to be commis-
 sioned in 2022. When Tyra is up and running again, the new 
 connection to Poland will be put into operation. Denmark's 
 interest in the Baltic Pipe project is, amongst other things, to 
 ensure low and stable gas tariffs in the years to come. When 
 Danish consumption is expected to decline in the coming 
 years, there will be fewer consumers to cover the costs of 
 operating and maintaining the gas network. 


At the same time, access to Norwegian gas is positive for 
 Poland and other countries in Central and Eastern Europe, 
 which today are predominantly dependent on gas from 
 Russia. In addition to Norwegian gas, Baltic Pipe will give 
 Denmark Indirect access to the global market for liquefied 
 natural gas (LNG) via the Polish receiving terminal for LNG.


Green transition of gas system


The share of green gasses in the grid has grown rapidly in 
 both 2018 and 2019. This is a continuation of the develop-
 ment where the biogas capacity that has been established 
 over the past five years is equivalent to the accumulated 
 capacity of the past 30 years. The gas system is thus 



One day in the summer of 2019 biogas  injected in the gas grid constituted 35 %  of the total gas consumption in Denmark. 



This measurement was registered on  July 13th and is thus the record of the 



year.
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The Egtved compressor   station is in operation after  the Tyra complex closed. 



The majority of the gas is  now being importet and  after the first three months   everything is going accor-



ding to the plan.



THE TIME AFTER TYRA IS PRO- CEEDING AS EXPECTED


Gas supplies to Denmark from the Tyra 
 complex in the North Sea stopped on 
 September 21st. Tyra is being rebuild 
 after the 35-year-old platform has sunk 
 more than five meters and is now to 
 be lifted back up to ensure a suitable 
 distance to the surface of the water. It 
 takes almost three years. 


Energinet Gas TSO has for many years 
 been preparing for the temporary 
 shutdown of the country's largest 
 supply of gas.


This includes, among other things, the 
 preparation of the 10,000 square meter 
 compressor station east of Vejle. The 
 plant has four sizeable compressors. 


Each of them with capacity to push 
 350,000 cubic metres of gas per hour 
 with a pressure of 80 bar. Two of the 
 compressors are dedicated to support 
 the German gas, which has now 
 replaced the flow from the North Sea 
 and is to flow until Tyra is back on its 
 feet. Another compressor is ready for 
 backup.


Good preparation and few faults
 Employees at the Egtved compressor 
 station have gone through most 
 scenarios for the coming years, as they 
 are placed on the main nerve in the gas 
 system. 


- This is the first time the station really 
 is in operation as we have not had 
 many hours of operation until Tyra 
 closed. In fact, it is going better than we 
 had expected. We have delivered what 


is required, says Per Stangholm Jakob-
 sen, head of department in Operation 
 and Maintenance of the compressor 
 station.


This means that only minor flaws 
 have appeared on the equipment after 
 Germany opened the gas stream to 
 Denmark. And no issues which could 
 not be rectified quickly.


-The last year and a half, we have 
 made an effort to prepare ourselves: 


Do we have everything under control? 


What do we need to get more control 
 of? We tried to think outside the box 
 regarding what we might encounter. 


We are fully aware of how critical it is 
 if we start having problems with the 
 import of gas and that we have gotten a 
 completely new role in the gas system. 


We have, after all, built the station to be 
 in operation and play a role. It is now 
 doing so, and it is exciting, says Per 
 Stangholm Jakobsen.


He gives the competent employees and 
 good service agreements the credit for 
 ensuring that he is completely calm 
 when it comes to the station's great 
 responsibility in the coming years.


High-price area with import
It is going according to plan on the 
market side. The export of gas has 
turned to import, and Denmark is now 
a high-price area for gas. Specifically, 
Denmark has imported seven times as 
much gas in the first month after Tyra 
closed, compared to the same period 



(8)In the autumn-lukewarm climate 
 in 2019, the storage facilities in the 
 country have been filled in preparation 
 for the coming winter. The gas storage 
 facilities will play an important role in 
 the coming years, and the collaboration 
 between Energinet Gas TSO and Gas 
 Storage Denmark has been close and 
 will continue to be. In order to ensure 
 sufficient capacity on a cold day in 
 emergency situations, Gas Storage 
 Denmark has expanded the withdrawal 
 capacity of the gas storage facility in 
 Lille Torup, so that more gas can be 
 drawn from the storage facility. 


last year. Ahead awaits the factor which is difficult to predict 
 and fully prepare for: the weather. 


The biting cold, which extended the winter of 2018 well into 
 March, resulted in an unexpected rehearsal of the uncertainty 
 about the supply, as Energinet had to issue an Early-warning 
 message to the gas market: a direct message to market 
 players to retrieve more gas to Denmark.


Hope for a milder winter


-After a cold winter, the storage facilities must be filled again, 
 and the price will increase with demand. The Summer-Winter 
 spread will be less, and we expect to see less willingness to 
 pay for the purchase of storage services. So, we hope for a 
 mild winter, says Camilla Mikkelsen, who is economist in Gas 
 Market Development at Energinet. 



  


Approx. 80 % of the total capacity from Germany to Denmark has already been 
 sold to the market players for gas year 1 and (approx. 4 GWh/h out of approx. 5 
 GWh/h, see the graph). The remaining capacity of 1 GWh/h consists of the capa-
 city that the TSO is legally required to withhold for short-term contracts (10%) as 
 well as the still available capacity at the other German TSO at the Ellund border 
 point: Open Grid Europe. For year 3 approx. 1.5 GWh/h is available at the two 
 TSOs.
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The 10,000 square meter compressor station in Egtved has fouir  sizeable compressors, each with capacity to push 350,000 cubic 



metres of gas per hour with a pressure of 80 bar. Two of the  compressors are dedicated to support the German gas, which 



has now replaced the flow from the North Sea
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In three years 25 % of gas  used by danish consumers  will be covered by biogas. 



Biogas is therefore contri- buting considerably to the 



security of supply.


While both politicians, business and 
 climate-conscious citizens are chal-
 lenging themselves and each other on 
 solutions to the Danish Government's 
 2030 targets, the share of green gas 
 is increasing. Gradually, the share of 
 natural gas in the 18,000 km long gas 
 grid - which constitutes the country's 
 gas infrastructure – is reduced, and the 
 share of green biogas is increasing. 


It has moved so fast with biogas that 
 the biogas industry sees a technical 
 potential for covering the Danish gas 
 consumption with biogas already in 
 2035.


- The entire gas industry and the gas 
 system are on a different agenda 
 than just five years ago, where large 
 volumes of green gas were almost 
 considered wishful thinking. However, 
 as we already in three years’ time 
 expect that 25 % of the gas used by the 
 Danish consumers will be green, we 
 are now seeing how biogas actually 
 contributes to the security of supply, 
 says Jeppe Bjerg.


He is Chief Analyst at Energinet Gas 
 TSO and points out that several others 
 have also started to acknowledge 
 that green gas may have some of the 
 answers to the challenges regarding 
 transitioning for instance the heavy 
 transportation sector. 


At the end of 2019, biogas injected in 
 the gas grid amounts to more than 
 11 % of the gas consumption in 


Denmark. It is particularly in northern, 
 central and western Jutland that the 
 existing 35 biogas plants are located. 


Plants that are currently the backbone 
 of the green gas paradigm shift and 
 distributes the CO2-neutral gas to the 
 local grids. 


Even though in 2020, a stop is set for 
 new plants on the current subsidies 
 scheme, Energinet Gas TSO expects the 
 curve for new plants to remain upward 
 in the short term. Not least because up 
 to 15 new plants at the time of writing 
 are hastening to be completed under 
 the existing subsidy scheme. 


It is certain that in the next 12-13 
 years funding will still be granted to 
 allow biogas to be injected to the grid. 


A time frame which provides space 
 for technological development to take 
 place at the same time.


- There has been large interest in buil-
 ding biogas plants and connecting to 
 the grid. This will decrease, as Parlia-
 ment wants to pause and consider how 
 we get the most cost effective green 
 transition, says Jeppe Bjerg, Chief 
 Analyst, who is optimistic on behalf of 
 biogas in the years to come:


- The situation now is that we have an 
 asset in the form of a gas grid, which 
 provides the opportunity for a direct 
 transition of a lot of consumers, which 
 can become green by injecting green 
 gas. If 20-25 % of Danish consumption 



BIOGAS IS NO LONGER A PA-

RENTHESIS IN THE GAS SUP-

PLY
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At the end of 2019 biogas injected to the  grid ammounts to more than 11 % of the 



danish gas consumption
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 comes from green gas, we are also less 


vulnerable to supply concerns from the 
 North Sea and other countries, and this 
 is a trend which is maintained.


This does not mean that it is smooth 
 sailing for the biogas in the years to 
 come. Green gas can be supplied to 
 local consumers, but it should also be 
 possible to inject it in the transmission 
 grid when there is a local green gas 
 surplus. This will happen more and 
 more frequently in the local grids and 
 especially in the summer when the 
 gas consumption is generally low. For 
 this reason, a reverse flow station 
 has been built since 2018 in St. Andst 
 between Vejen and Lunderskov, and 
 the transmission pipeline from the gas 
 storage facility in Lille Torup to Aalborg 
 can contain surplus gas.


- The gas has always just been flowing 
 in one direction; from high pressure 
 to lower pressure. However, what is 
 happening now is that the flow is about 
 to turn because biogas is produced 
 locally in the small grids, and the grid 
 is not build for this situation, says Tine 
 Lindgren, who is Chief Engineer in Gas 
 System Analysis in Energinet.


Therefore, reverse flow stations are 
 necessary so that the biogas can be 
 injected to the transmission grid and be 
 moved to other consumption areas. In 
 2019, Energinet has decided to invest 
 in the establishment of two additional 
 reverse flow stations. One on Funen, 
 one in southern Jutland. There is no 
 need to establish more stations than 
 necessary, Tine Lindgren states.


- Together with the distribution 
 company Evida, we are looking at 
 several possibilities, e.g. connecting 
 some of the distribution grids, so that a 
 slightly larger local area can be used to 


purchase the gas before it is elevated 
 in central locations and moved away. 


We need to think it through and find 
 the most socio-economically sound 
 solution for the future infrastructure.


At the new station in southern Jutland, 
 a need for rerouting may arise at the 
 neighbouring substation, but Tine 
 Lindgren expects the solution to be 
 a pipe leading the surplus gas to the 
 reverse flow station, which will thus 
 function as a hub.


Variations in oxygen limits challenge 
 the gas flow


It is not only at national level that 
 the increasing volumes of biogas 
 challenges the system. To the south 
 in Germany, the biogas is meeting 
 an obstacle in the form of a stricter 
 standard for how much oxygen the gas 
 can contain when it is supplied to the 
 gas grid. 


This is a challenge, which is of high 
 priority for Energinet Gas TSO. Chief 
 System Analyst at System Operation, 
 Jesper Bruun Munkegaard Hvid, is 
 not only responsible for Energinet’s 
 process, but also a technical task force 
 at EU level under CEN. Here, an attempt 
 is made to create an overview of the 
 technical aspects of oxygen in the 
 gas, including an impact on the supply 
 of biogas to the grid. Deadline for a 
 Danish solution: Before the Tyra field 
 returns in 2022.


- We have encountered the problem 
 first in Denmark, and so it is our role 
 to focus on this reality. We are working 
 on it and listening to good solutions, 
 but we must also recognize that there 
 are not many people who can teach us 
 these solutions, because we have come 
 first in Denmark, says Jesper Bruun 
 Munkegaard Hvid.


In parallel with the work of the task 
 force, knowledge is continuously gene-
 rated from relevant research projects, 
 and the solution is not necessarily as 
 simple as adopting a common best 
 practice standard. Therefore, it may 
 be a temporary solution until the best 
 solution is found.


- We will probably have something that 
 works in 2022, but whether it is the 
 lasting solution depends on the trend 
 in Europe. If there is a solution worth 
 waiting for, we may be able to accept a 
 temporary solution without significant 
 construction costs, he says.


- The task can be solved at many levels, 
 and we do not necessarily have to solve 
 it as a TSO just because we can. We 
 must solve it, where it is most efficient 
 for society. In the international context 
 we must remember that the solution 
 that looks easy on paper, to place 
 the task in one central place, is not 
 necessarily the best for the whole, says 
 Jesper Bruun Munkegaard Hvid.



We have encountered the  problem first in Denmark, 



and so it is our role to  focus on this reality. We 



are working on it and  listening to good solutions, 



but we must also recogni- ze that there are not many 



people who can teach us  these solutions, because 



we have come first in 

Denmark,
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Gas is an important part  of the Danish energy mix  and is used for domestic  heating, in industry and  for electricity and district  heating generation. Some  Danish gas customers are  vulnerable to gas supply  failures, for example private  house-holds on cold winter  days.



1. SECURITY OF GAS SUPPLY


1.1 Security of gas supply in Denmark
 In cooperation with the Danish Energy 
 Agency, Energinet is responsible for 
 ensuring sufficient transport capacity 
 in the transmission system. Energinet 
 is also responsible for ensuring system 
 integrity. 


However, the responsibility for the 
 availability of gas for supply of gas 
 customers on the day of consumption 
 rests with the market players, i.e. 


purchasers of gas on the whole sale 
 gas market and gas suppliers which 
 sell the gas to consumers. 


Only in an emergency situation where 
 the market no longer functions Ener-
 ginet can step in and handle the gas 
 supply. However, only to the extent that 
 the market players are unable to meet 
 their obligations, in order to avoid a 
 breakdown of the transport system. 


At the same time, Energinet ensures 
 continued gas supply to protected cust-
 omers, for example private households, 
 in an emergency supply situation.


The individual market players’ respon-
 sibility is, for example, laid down in 
 the Danish preventive action plan and 
 emergency plan.


Energinet continuously monitors the 
 supply situation and ensures that the 
 market players are kept up to date on 
 the development, so that they can take 
 the necessary precautions to prevent 
 any critical supply situations. 


1.2 Reconstrucion of the Tyra complex 
 2019-2022


The primary source for supply of gas to 
 Danish and Swedish consumers closed 
 on 21 September. The Tyra complex in 
 the North Sea is being rebuilt to ensure 
 future gas production in the Danish 
 part of the North Sea. The gas supply 
 to Denmark is reduced significantly 
 during the reconstruction, as approx. 90 


% of the Danish gas supply has so far 
 come through the Tyra complex. 


The reconstruction is expected to 
 be completed so that gas will again 
 be supplied from the Tyra complex 
 towards Denmark on 1 July 2022.  In 
 a historical context, it is significant 
 that such a large proportion of the gas 
 supplies to the Danish and Swedish 
 markets is removed for an extended 
 period.


During the reconstruction of the Tyra 
 complex, Denmark and Sweden will 
 be dependent on gas imported from 
 Germany and use of the Danish gas 
 storage facilities. To safeguard the 
 supply of gas to Danish and Swedish 
 consumers, it is necessary that the 
 market players utilise the import 
 capacity and store gas. The capacity 
 bookings already made show that the 
 market has provisionally secured both 
 storage capacity and import capacity 
 from Germany for the first two years of 
 the Tyra reconstruction. 


The latest analysis shows that, with 
the current capacity from Germany 
and the two Danish gas storage 
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DANISH AND EUROPEAN LEGISLATION ON  SECURITY OF GAS SUPPLY



DANISH CONSOLIDATED NATURAL GAS SUPPLY  ACT (THE DANISH NATURAL GAS SUPPLY ACT)


Energinet’s tasks


The Danish Natural Gas Supply Act, primarily section 12(1), 
 states that a TSO must:


•  Connect, as required, plants to upgrade biogas to 
 natural gas quality, distribution grids and consumers


•  Ensure the quality of the natural gas supplied from the 
 transmission grid.


•  Handle a number of tasks concerning security of gas 
 supply in Denmark.


•  Cooperate with other TSOs towards the efficient 
 interchange of natural gas.


•  Develop plans to meet future transmission capacity 
 needs.


•  Ensure that there are sufficient volumes of natural gas 
 in the overall natural gas supply system to maintain the 
 physical balance in the grid.


Energinet’s contingency arrangements


Under the Danish Natural Gas Supply Act, Energinet is re-
 sponsible for making reasonable contingency arrangements. 


This means that Energinet must:


•  Prepare risk and vulnerability analyses.


•  Prevent risk, where possible.


•  Prepare contingency plans.


•  Practise the key elements in the contingency planning.


•  Evaluate and learn from drills and incidents.


As a TSO, Energinet also has a coordinating role in the sector, 
 both on a daily basis and during crises.



DANISH EXECUTIVE ORDER ON MAINTAINING  SECURITY OF NATURAL GAS SUPPLY


Energinet’s tasks


•  Performing the general planning and operational 
 functions required for maintaining security of natural 
 gas supply in accordance with the Regulation of the 
 European Parliament and of the Council concerning 
 measures to safeguard the security of gas supply.


•  Monitoring the security of natural gas supply. For this 


purpose, Energinet prepares and submits an annual 
 report on security of gas supply to the Danish Energy 
 Agency.


Protected customers


The Executive Order contains a description of protected 
 customers in Denmark in accordance with the Regulation 
 concerning measures to safeguard the security of gas supply.



REGULATION 2017/1938 CONCERNING MEASU- RES TO SAFEGUARD THE SECURITY OF GAS  SUPPLY


The Security of Gas Supply Regulation primarily establishes a 
 legal framework for the following:


•  Definition of protected customers and solidarityprotec-
 ted customers.


•  Definition of infrastructure standard, supply standard 
 and crisis levels.


•  Distribution of responsibilities, solidarity, planning and 
 coordination, both concerning preventive measures 
 and reactions to actual disruptions of gas supplies at 
 member state level, regional level and EU level.


•  Preparation of risk assessments, preventive action 
 plans and emergency plans, including establishment of 
 exceptional measures that can be introduced when the 
 market is no longer able to satisfy gas demand.


•  The documents must be updated every four years


•  Wellfunctioning internal market, even in situations of 
 shortage of supply.


•  Solidarity in supply crises.



(15)which means that the framework for 
 security of gas supply is defined in 
 European legislation. The Security 
 of gas supply regulation concerning 
 measures to safeguard the security of 
 gas supply (the ‘Security of Gas Supply 
 Regulation’) sets the framework for 
 members states’ cooperation.


The purpose of the Security of Gas 
 Supply Regulation is to safeguard that 
 all necessary measures are taken to 
 ensure gas customers uninterrupted 
 supply of gas on cold days with 
 unusually high gas consumption (the 
 so called once-in-20-years event) and 
 in case of gas system disruption. One 
 of the fundamental elements in the 
 Security of Gas Supply Regulation is 
 to maintain a wellfunctioning internal 
 market in the event of situations with 
 gas supply shortage. This means that 
 the market – at national, regional and 
 European levels – helps to strengthen 
 security of supply throughout the EU. 


Both the Danish Natural Gas Supply Act 
 and the EU Regulation use the concept 
 of security of gas supply without 
 making any further distinction between 
 different security of gas supply aspects. 


Here, the concept can be divided into 
 three interacting elements, reflected 
 in Article 3(1) of the Security of Gas 
 Supply Regulation, which is based on 
 the gas supply undertakings having 
 different responsibilities within the 
 various players’ respective areas of 
 activity and competence: 


facilities, Danish and Swedish gas consumers can continue 
 to be supplied with gas during the reconstruction of the 
 Tyra complex. However, the gas system will become more 
 vulnerable and less flexible in the event of unusually high 
 demand or the occurrence of a technical incident which may 
 reduce the supply to consumers. Energinet is expecting more 
 Early Warning declarations during the reconstruction of the 
 Tyra complex than before.


Since the first announcement from DUC in April 2016, Ener-
 ginet has worked on preparing the gas market and system 
 operations for handling the situation and has implemented 
 various measures aimed at improving the supply situation.


Energinet’s compressor station in Egtved will be essen-
 tial throughout the period, as constant gas imports from 
 Germany are expected. To ensure maximum uptime of the 
 compressor station, critical spare parts have been purchased 
 and stocked, and certain maintenance works have been 
 brought forward. 


In cooperation with Gas Storage Denmark, the physical 
 withdrawal capacity of the Lille Torup gas storage facility 
 has been increased by approx. 2 million Nm3/day. Extra 
 withdrawal capacity will thus be available in the event of, for 
 example, disruption of supplies from Germany.


Other measures are improved information to and dialogue 
 with the market players, such as regular system information 
 on which they can act as well as the possibility of closer 
 market monitoring and incentive-regulating market initiati-
 ves. Emergency workshops have been held with the market 
 players in order to strengthen the knowledge about crisis 
 situation mechanisms. Improved commercial products and 
 mechanisms have been introduced for the import point from 
 Germany (Ellund). Furthermore, work is being done to adapt 
 and supplement Energinet’s emergency supply tools and pro-
 ducts. Information has been published to the market about 
 the status of the storage situation in the ‘Safe Storage Level’ 


curve on Energinet’s website. The information is updated 
 daily with an illustration of the estimated storage level for the 
 remainder of the storage season.


1.3 The security of gas supply regulation


The EU member states face a common challenge in that they 
 consume far more energy than is produced in the EU. This is 
 a strategic challenge, which has become particularly evident 
 at a time when political relations with Russia are strained, gi-
 ven that Russia is the EU’s largest source of supply. Security 
 of gas supply in the EU is therefore a high political priority, 



If a normal supply situati- on cannot be maintained  and there is a risk of insuf-



ficient gas to supply gas  customers, this constitutes 



a crisis situation.



(16)storage capacity, to meet the gas 
 customers’ consumption needs 
 within weather-dependent seaso-
 nal and daily variations.  


3.  System integrity means that the 
 operational functionality of the 
 system from production to con-
 sumer must be ensured, so that 
 the overall gas system functions 
 efficiently and reliably. 


1.  Availability of gas on the day of consumption means 
 that the gas volumes which the market players make 
 available for supplying the gas customers, including 
 stored gas, must be sufficient to meet the Danish gas 
 customers’ gas demand, both in connection with extra-
 ordinarily high demand and when seasonal consumption 
 patterns are taken into consideration.  


2.  Sufficient technical capacity in the overall gas system 
 presupposes sufficient transport capacity in the trans-
 mission and distribution systems, supplemented by 


Crisis levels


Normal Early Warning Alert Emergency


Operating balancing agreement, Distribution and withdrawal between the two storage facilities, 
 Interruptible capacity in transit/entry points, Reduced capacity, Balancing gas


Increased unbalance payment


Commercially interruptibel customers
 Emergency storage and emergency


withdrawal, Filling requirements, 
 Full or partial interruption
 of non-protected consumers


TOOLS IN THE DANISH SECURITY OF SUPPLY MODEL



THE DANISH SECURITY OF SUPPLY MODEL


The gas market plays a key role in the Danish security of gas supply. Energinet supports 
 security of supply by using the Danish security of supply model. The security of supply model 
 is structured within the framework of the Security of Gas Supply Regulation


The model contains specific marketbased and non marketbased tools, which Energinet can 
 use at the various crisis levels.  The use of these tools will largely depend on the type of 
 situation to be dealt with. The choice of tools therefore depends on both the effect and cost of 
 the individual tool. Certain tools can only be used in certain situations. 


Of course, Energinet’s decision will take account of the wider circumstances in addition to 
the incident itself. It will often be more serious if an incident occurs in winter than in summer 
because gas consumption is highly temperature dependent. 



(17)In the course of 2020, negotiations 
 will be conducted on international 
 agreements for use when requests are 
 made for the supply of gas under the 
 solidarity mechanism. In accordance 
 with the Regulation, the agreements 
 should already have been enforced, 
 but the process is delayed due to the 
 legal and financial complexity of the 
 matter. Denmark is obliged to enter 
 into agreements with Germany and 
 Sweden. Under the Security of Gas 
 Supply Regulation, Sweden is exempted 
 from showing solidarity to Denmark, 
 as Denmark is Sweden’s only source of 
 supply.


1.3.3 Protected customers


In accordance with the Security of Gas 
 Supply Regulation, ‘protected custo-
 mers’ must be guaranteed gas supply 
 for minimum 30 days, regardless of 
 crisis level, in the event of unusually 
 high demand or in the event of disrup-
 tion of the largest single gas supply 
 infrastructure. In Denmark, before the 
 shutdown of the Tyra complex, this 
 comprised ruptures to the Tyra-Nybro 
 offshore pipeline, which was the single 
 largest gas infrastructure and source of 
 supply. The supply period for protected 
 customers in Denmark was extended 
 to 60 days, which is the expected 
 1.3.1 Crisis levels


If a normal supply situation cannot be maintained and there 
 is a risk of insufficient gas to supply gas customers, this con-
 stitutes a crisis situation. The escalation of a crisis is divided 
 into three crisis levels: Early Warning, Alert and Emergency. 


The declaration of the individual crisis level depends on the 
 volume of gas available in the system and on whether the 
 market can handle the crisis on its own.


Energinet may declare an Early Warning and an Alert if there 
 is a risk of an incident resulting in a deterioration of the 
 supply situation.


•  An Early Warning is declared if there is a presumption 
 that an incident may occur which will result in a deteri-
 oration of the supply situation and which may lead to an 
 Alert or an Emergency being declared.


•  An Alert is declared if an incident occurs that causes a 
 significant deterioration of the supply situation, but whe-
 re the market is able to handle the situation on its own 
 without the need to resort to non marketbased tools.


In Early Warning and Alert situations, the market can handle 
 the crisis situation on its own, and Energinet may make use 
 of a number of market-based tools to support the market. 


If the crisis deteriorates to such a degree that the market is 
 unable to handle the crisis on its own, Energinet may declare 
 an Emergency.


•  An Emergency is declared when all relevant market-ba-
 sed tools have been used and the gas supply is still not 
 suf-ficient to meet demand.


In an Emergency, Energinet obtains access to ‘non-mar-
 ket-based tools’ in order to help maintain supplies to the 
 protected customers.


1.3.2 Solidarity


The EU’s objective is that vulnerable natural gas customers 
 must be ensured gas in cases where insufficient gas supplies 
 are available. In the latest version of the Security of Gas 
 Supply Regulation, this has resulted in a formalised solidarity 
 concept between the countries in the EU. The member states 
 may, as a last resort in an Emergency, request a neigh-
 bouring member state to take solidarity measures.


The member state requesting solidarity must pay financial 
 compensation to the neighbouring member states which 
 supply gas under the solidarity mechanism. The compen-
 sation is calculated based, among other factors, on the loss 
 incurred by enterprises as a result of the disruption of their 
 gas supply.



The protected customers  comprise around 400,000  private customers, public 



enterprises, CHP and  district heating plants  and small enterprises,  which together account for 



approx. 75 % of the con- sumption. The nonprote- cted customers comprise  approx. 45 large industrial 



enterprises and central 

power stations.
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The protected customers comprise 
 around 400,000 private customers, 
 public enterprises, CHP and district 
 heating plants and small enterprises, 
 which together account for approx. 75 


% of the consumption. The nonprote-
 cted customers comprise approx. 45 
 large industrial enterprises and central 
 power stations.


1.3.4 Solidarity-protected customers
 Solidarityprotected customers is a 
 new definition provided in the revised 
 Security of Gas Supply Regulation, 
 and it includes the customers which it 
 must always be possible to supply with 
 gas, even during an extreme supply 
 crisis where it is necessary to ask the 
 neighbouring member states to supply 
 gas under the solidarity mechanism. 


A request for solidarity must only be 
 used as a last resort in the crisis level 
 Emergency, and the likelihood that 
 the national supply is reduced to the 
 consumption level of solidaritprotected 
 repair time for the submarine pipeline. 


Denmark thus has an increased supply 
 standard than the standard defined 
 bythe Security of Gas Supply Regula-
 tion. The Ellund pipeline is the largest 
 single gas infrastructure, and the 
 period in which protected customers 
 are guaranteed supply has now been 
 reduced to 30 days.


All private customers (households) 
 are protected, but other customer 
 types may also be included. In 
 Denmark, the Danish Energy Agency 
 determines which gas customers are 
 protected customers. Today, essential 
 social services such as hospitals and 
 educational institutions, small and 
 mediumsized enterprises and district 
 heating installations have the status of 
 protected customers. The enterprises 
 which are categorised as protected 
 customers will depend on the cubic 
 metre threshold set by the Danish 
 Energy Agency each year. The cubic 


metre threshold is set based on the 
 criterion that maximum 20 % may be 
 protected customers.


Gas customers which are not protected 
 customers may risk having their gas 
 supply interrupted in a crisis situation 
 where Energinet declares an Emergen-
 cy crisis level. Nonprotected customers 
 are typically large enterprises. The 
 need for disconnection of nonprotected 
 customers will depend on the specific 
 situation, and a minimum notice of 
 three days will be given to allow the 
 enterprises an orderly shutdown of 
 processes for which natural gas is 
 used.


To reflect the differential treatment of 
the different customer groups in an 
Emergency, two different tariffs apply 
to the security of supply. There is one 
tariff for protected customers and 
another lower tariff for nonprotected 
customers.



(19)customers’ consumption is thus very small. All households 
 are solidarityprotected customers. In addition, some sig-
 nificant social services such as hospitals (not educational 
 institutions) and some district heating installations which 
 supply heating to households and essential social services 
 are also solidarityprotected customers.


Under the Security of Gas Supply Regulation, gas customers 
 which are protected customers, but not solidarityprotected 
 customers, must have access to financial compensation for 
 the loss they may incur as a result of an interruption of their 
 gas supply. This will typically be small and mediumsized 
 enterprises as well as individual district heating installations 
 and essential social services. The nonprotected customers 
 which have already been disconnected in an Emergency are 
 not entitled to compensation.


1.3.5 European or regional supply crisis


The crisis levels can also be used by the European Com-
 mission, which adopts crisis level decisions in the event 
 of European or regional supply crises. After receiving the 
 European Commission’s decision, the Danish Energy Agency 
 passes it on to the Danish system. From then on, Energinet 
 handles the situation according to the Danish security of 
 supply model.


In a national crisis, capacity restrictions may occur to 
 safeguard gas supplies to protected customers. In the event 
 of a supply crisis at EU or regional level, Denmark must 
 not use tools excessively restricting the flow of gas in the 
 internal market. The European solidarity principle ensures 
 that the flow of gas is not restricted on an unjustified basis in 
 an Emergency at EU level.


1.4 Documentation of security of supply


The Security of Gas Supply Regulation requires that the 
 individual member state must prepare a number of docu-
 ments describing the way crisis situations are handled. The 
 documents are to contribute to ensuring uniform handling of 
 supply crises in the EU. The documents have been updated in 


2019 and are valid for up to four years, 
 i.e. not the period after the reopening of 
 the Tyra complex in 2022.


1.4.1 Risk assessment


In the risk assessment, an assessment 
 is made of whether the gas infrastruc-
 ture is designed to cover total gas 
 demand on a day with unusually high 
 demand due to outage of the largest 
 infrastructure. 


Under the Security of Gas Supply 
 Regulation, a full assessment must be 
 made of the risks affecting security 
 of gas supply in Denmark. The most 
 recent risk assessment from October 
 2018 applies to the period 2018-2022, 
 which is the period in which the Tyra 
 complex is under reconstruction and 
 in which Denmark and Sweden are 
 therefore primarily supplied with gas 
 from Germany. The connection in Ellund 
 is also the largest infrastructure during 
 the reconstruction. 



In the risk assessment,  an assessment is made  of whether the gas infra- structure is designed to  cover total gas demand on 



a day with unusually high 

demand due to outage of 

the largest infrastructure. 



(20)TSO Gasunie Deutschland has 
 assessed that it most likely will 
 always be possible to maintain 
 at least 65 % of the anticipated 
 supplies in Ellund, when the supply 
 is lowered to what is accepted 
 by Energinet. Together with an 
 expansion of the withdrawal capa-
 city in the Lille Torup gas storage 
 facility, this will provide sufficient 
 security of supply for the Danish 
 gas market. However, there is low 
 probability that it will be necessary 
 to declare an Emergency and thus 
 gain access to non marketbased 
 tools. 


2.  Stenlille gas storage facility: In the 
 event of an emergency shutdown 
 at Stenlille gas storage facility in a 
 situation with unusually high gas 
 demand, a bottleneck will occur 
 in the transmission grid between 
 the supply sources in the west and 
 the gas consumers in the east. In 
 this case, it may be necessary to 
 use the marketbased tools in the 
 security of supply model, as action 
 must be taken relatively quickly. As 
 a last resort, it may be necessary 
 to declare an Emergency and thus 
 obtain access to non marketbased 
 tools.  


The national risk assessment incorpo-
 rates the results from the risk assess-
 ments in the regional risk groups.


The updated Security of Gas Supply Regulation also sets the 
 framework for regional cooperation which is to result in regi-
 onal risk assessments. The regional cooperation is based on 
 risk groups defined in the Security of Gas Supply Regulation. 


Denmark is placed in the following groups: Denmark, Norway 
 and Baltic Sea. The Danish Energy Agency coordinates the 
 risk group Denmark, where a joint risk assessment is prepa-
 red for the Danish and Swedish gas markets. As stipulated 
 by the Security of Gas Supply Regulation, the Danish Energy 
 Agency leads the regional risk assessment with the authori-
 ties in the neighbouring member states, i.e. in particular the 
 German Federal Network Agency and the Swedish Energy 
 Agency, but also the Netherlands and Luxembourg. 


1.4.1.1 National risk assessment


In the risk assessment for Denmark for 2018-2022, the 
 scenarios with the greatest consequence for the supply can 
 be summarised as follows:


1.  Incidents which affect the supply to Denmark:


a.   Technical inncidens in the North German  
 gas transmission system


b.   European supply crisis


2.  Incidents affecting the operation of the Danish gas 
 transmission system:


a.   Stenlille gas storage  
   facility


b.   Egtved  compressor  
   station


c.   The pipeline from  
 Egtved to Dragør


The national risk assessment forms the basis of these 
 conclusions:


1.  Supplies from Germany: Supplies from Germany may 
be interrupted both as a consequence of a European 
supply crisis and in the event of technical disruption in 
the North German gas transmission system. The German 
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Regional sections have been incorpo-
 rated in the individual national action 
 plan. 


The preventive action plan includes a 
 description of why it has been decided 
 to expand the withdrawal capacity of 
 the Lille Torup gas storage facility, and 
 why the reserved emergency storage 
 volume is increased.


In July 2019, the Danish Energy Agency 
 received comments on the preventive 
 action plan, which must be adjusted 
 accordingly before the final plan is 
 presented.


1.4.3 Emergency plan


The emergency plan, which was also 
 submitted to the European Commission 
 in February 2019, contains a descrip-
 tion of the measures to be taken to 
 remove or mitigate the impacts of a gas 
 supply disruption.


1.4.1.2 The joint risk assessment for risk 
 group Denmark


Scenarios which affect the supply in 
 Denmark will also affect the supply 
 in Sweden. The reason for this is that 
 Denmark is the only source of supply 
 to Sweden, and Sweden thus depends 
 on it being possible to supply gas via 
 Ellund. In addition, the Swedish gas 
 system is located east of the Egtved 
 compressor station, and the same 
 challenges of ensuring gas supplies 
 to Eastern Denmark in situations with 
 unusually high gas consumption are 
 also relevant for Sweden.


In the risk group Denmark, it was 
 decided to focus on the most likely 
 scenario for outage of the largest 
 infrastructure for the region (Ellund), 
 which is a technical incident at the 
 Quarnstedt compressor station in 
 Northern Germany. Gasunie Deutsch-
 land has stated that, in the event of an 
 outage of the compressor station, it will 


still be possible to supply 65 % of the 
 firm capacity in Ellund, which will be 
 sufficient to supply both the Danish and 
 Swedish gas markets.


1.4.2 Preventive action plan


The preventive action plan, which was 
 submitted to the European Commission 
 in February 2019, contains a descrip-
 tion of the tools needed to remove or 
 mitigate the risks identified.


The preventive action plan contains: 


The results of the risk assessment; 


definition of protected customers; the 
tools, volumes and capacities needed 
to meet the infrastructure and gas 
supply standards; obligations imposed 
on natural gas undertakings and other 
parties; description of cooperation 
with other member states; information 
about existing and future infrastructure 
of importance in crisis situations; infor-
mation about public service obligations 
concerning security of gas supply. 



(22)The emergency plan contains: Definition of roles and areas 
 of responsibility; detailed procedures and measures to be 
 followed for each crisis level, including arrangements for 
 information flows; description of tools and cooperation with 
 other member states and natural gas undertakings for each 
 crisis level; description of the reporting obligations imposed 
 on natural gas undertakings at Alert and Emergency levels; 


description of possible tools which can be used to supply gas 
 customers in the event of an Alert or Emergency. 


Regional sections have been incorporated in the individual 
 national emergency plan.


An Emergency will not automatically trigger interruption of 
 gas supplies to Danish nonprotected customers. A model 
 may be used according to which nonprotected customers in 
 Denmark and Sweden may be partly (pro rata) disconnected 
 in the event of surplus gas being available after protected 
 customers have been supplied.


In August 2019, the Danish Energy Agency received com-
 ments on the emergency plan, which must be adjusted 
 accordingly before the final plan is presented.


1.5 Contingency planning


In the field of energy, the purpose of contingency planning is 
 to ensure that the most important parts of society’s energy 
 supply are maintained and continued in crisis situations. 


Contingency planning is different from security of supply in 
 that it primarily concerns potential crisis situations rather 
 than normal operation.


In the gas sector, contingency planning also concerns the 
 safety of the surroundings, and it is thus not just focused 
 on maintaining security of supply. Natural gas is flammable 
 and can explode, making it important for the contingency 
 arrangements to work preventively and to react quickly to 
 contain accidents. 


Contingency planning in the Danish electri-
 city and gas sector is organised in relation 
 to the sector responsibility principle. This 
 means that the player with day-to-day 
 responsibility for a given sector also has 
 responsibility in the event of a crisis. 


Emergency incidents are rare but can have 
 major impacts on society, unless there is 
 an appropriate rapid response. Emergency 
 incidents often require cooperation with 
 organisations outside the gas supply sector, 
 e.g. the police, fire department and emer-
 gency response services.



The Danish Parliament has  adopted a change in the Da- nish Natural Gas Supply Act,  which specifies the transmis- sion company’s responsibility 



for security of gas supply. It  specifies the common respon-



sibility principle of the gas  supply safety scheme, which 



means that both authorities  and market players bear a  shared responsibility for the  security of gas supply within  the area of competence of 



each party. 
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The security of supply has  been high in the past gas  year, as there has been  sufficient gas to supply gas  consumers.



2. THE GAS YEAR 2018/2019


2.1 Security of supply incidents
 There have been no security of supply 
 incidents in the past year.


2.1.1 IT incidents


There have been no IT incidents in the 
 gas system impacting the gas supply in 
 the past year.


2.2 Use of the transmission grid
 None of the peak day volumes came 
 close to the capacity limits in the trans-
 mission system entry and exit points 
 in 2018. Except for storage facilities, 
 which exceeded the capacities sold in 
 both Stenlille and Lille Torup for both 


injections and withdrawals. During the 
 Early Warning in 2018, the commercial 
 withdrawal capacities of both storage 
 facilities were utilised for withdrawals. 


On 27 February 2018, Lille Torup 
 exceeded the commercial withdrawal 
 capacity with a withdrawal of 8.3 
 million Nm3. On 28 February 2018, the 
 daily withdrawal from Stenlille was 
 8.2 million Nm3, i.e. the maximum daily 
 commercial withdrawal capacity.


2.2.1 Gas supplies from the North Sea
 Until September 2019, the majority of 
 gas supplied to Denmark came from 
 the Danish gas fields in the North 


FIGURE 2: ANNUAL NET PRODUCTION FROM THE NORTH SEA DISTRIBUTED ON 
 FLOW, 2013-2017
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(24)Nybro supplies reached approx. DKK 
 1,710 million Nm3, and the supplies are 
 expected to be approx. 2,100 million 
 Nm3 for the whole of 2019 due to the 
 temporary closure of the Tyra platform 
 from September 2019.  However, 
 supplies will still be made from the Syd 
 Arne-field.


2.2.2 Ellund


The flow direction between Denmark 
 and Germany (Ellund) was primarily 
 Sea. The gas was taken onshore at Nybro via two offshore 


pipelines and sold for consumption in Denmark and exported 
 to Sweden and Germany. The gas can also be exported 
 directly from the North Sea to the Netherlands. Until Sep-
 tember 2019, Denmark was a net exporter of gas, but the 
 flow reversed from 10 September, and gas is imported from 
 Germany. Annual production distributed on consumption and 
 exports is shown in figure 2.


Supplies to Nybro were approx. 3,500 million Nm3 in 2018, 
 exceeding the total Danish and Swedish gas consumption of 
 approx. 3,260 million Nm3. In the first six months of 2019, the 


TABLE 1: CAPACITIES AND UTILISATION IN THE TRANSMISSION SYSTEM, 2015-2018


Maximum daily flow
 Capacity


Mcm/d


2016
 Mcm/d


2017
 Mcm/d


2018
 Mcm/d


Nybro Entry 32,4 2 13,2 14,0 9,7


Lille Torup Gas Stora-


ge facility Injection/ 


Withdrawal 3,6/8,0 3 3,7/7,5 3,8/7,6 4,2/8,3


Stenlille Gas storge 
 facility


Injection/ 


Withdrawal 4,8/8,2 3 4,8/6,8 4,8/6,3 4,1/8,2


The Danish Exit zone Exit 25,5 17,5 16,7 16,6


Ellund Entry/Exit 10,8 4/20,0 4,8/9,3 4,9/5,2 5,9/5,4


Dragør Border Exit 8,6 1 6,0 4,7 5,7


Notes: 1. However, the Swedish system is not able to receive these volumes at the assumed minimum pressure in Dragør of 44 bar. 


The firm capacity is stated at 7.2 million Nm3/day. 


2. Total capacity of the receiving terminals in Nybro. The potential supplies are smaller today as the Tyra-Nybro pipeline is subject to 
 a capacity constraint of approx. 26 million Nm3/day, and large volumes cannot be supplied from the Syd Arne pipeline. 


3. Guaranteed capacity. The Danish gas storage company dimensions the commercial injection capacity conservatively in relation to 
 pressure in the transmission grid. When the pressure in the transmission grid occasionally increases, it is possible to inject more gas 
 into the storage facilities than the specified injection capacity. 


4. At a calorific value of 11.2 kWh/Nm3.



(25)The result of the auctions for capacity 
 between Gasunie Deutschland and 
 Energinet was positive, as there was 
 excess demand for the volume offered 
 in 2019/20 and 2020/21, and all 
 capacity ended up being sold. Both the 
 auction for the first and the second 
 gas years ended up with five rounds, 
 resulting in a supplement to the basic 
 price for both years of EUR 0.44. The 
 auction therefore did not end until 
 the following day, 2 July, in the late 
 morning. In total, the auction resulted 
 in additional earnings of approx. DKK 
 2 million for Energinet. Capacity was 
 also sold for year 3 (2021/22). However, 
 there was no excess demand for year 3.


Overall, this means that approx. 80 % 
 of the total capacity from Germany 
 towards Denmark has now been sold 
 to the market players for gas years 1 
 and 2 during the Tyra reconstruction 
 (approx. 4 GWh/h out of approx. 5 
 GWh/h, see also graph below). The 
 remaining capacity of 1 GWh/h consists 
 of the capacity which the TSO has 
 a statutory obligation to retain for 
 shortterm contracts (10%) as well as 
 capacity at the other German TSO at 
 Ellund, Open Grid Europe, which still 
 has unused capacity. The two TSOs 
 have a total unused capacity of approx. 


1.5 GWh/h for year 3.


The result is particularly positive as the 
 lack of annual capacity bookings for 
 Ellund at Gasunie Deutschland could 
 potentially result in German capacity 
 being moved from the border instead 
 of supporting consumption in the North 
 German system, with a resulting deteri-
 oration in the Danish security of supply.  


This risk has now been eliminated for 
 years 1 and 2 and is regarded as having 
 been minimised for year 3, as the 
 market has shown a significant interest 
 in capacity towards Denmark in these 
 years. It must therefore be expected 
 that further bookings will be made for 
 southbound in 2018. The flow was northbound only in March 


2018 (during Early warning) and for a short while in August 
 2018.


2.2.2.1 Capacity orders at Ellund


On Monday 1 July, annual auctions were held for capacity at 
 PRISMA, where calls for tenders were invited for the Ellund 
 capacity from Germany to Denmark for the three years 
 in which Tyra is being rebuilt. The auction was for annual 
 products, which always commence on 1 October just like the 
 gas year. 


TABEL 2: TENDERED AND SOLD BUNDLED CAPACITY 
 FROM GERMANY TO DENMARK 2019-2023


Mio. kWh/h
 Ellund entry Gas 


year 
 2019


Gas 
 year 
 2020


Gas 
 year 
 2021


Gas 
 year 
 2022


Gas 
 year 
 2023
 Tendered 


bundled capa-


city 1,1 1,4 1,7 2,1 2,1


Sold bundled 


capacity 0,5 0,8 0,5 - -


FIGUR 2: CAPACITY FROM GERMANY TO DENMARK
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(26)FIGURE 4: CONNECTED BIOGAS PLANTS AND INSTALLED 
 CAPACITY (ACCUMULATED), 2011-2019


year 3 at the next annual auctions in 
 July 2020 and 2021. 


2.2.3 Use of gas storage facilities
 The two Danish gas storage facilities, 
 Lille Torup and Stenlille, have a total 
 volume capacity of 890 million Nm3. 
 This corresponds to around one third of 
 the Danish annual consumption. Ener-
 ginet expects demand for withdrawal 
 capacity in normal situations to vary 
 between 12 million Nm3/day and the 
 current maximum withdrawal capacity 
 of just over 16 million Nm3/day.


Gas consumption varies over the 
 year and over each 24-hour period. 


Market players can use the Danish gas 
 storage facilities to store gas to exploit 
 price differences, for example across 
 seasons and markets, and to supply 
 the necessary daily capacity. During the 
 summer, when gas consumption is low, 
 gas is injected into the gas storage fa-
 cilities. In winter, when the supplies can 
 no longer cover Danish consumption or 
 exports to Sweden, gas is withdrawn 
 from the storage facilities again; see 
 figure 3. Especially in the coming three 
 years, the gas storage facility capacity 
 will be of great importance to the 
 security of supply, as gas imported 
 from Ellund cannot cover consumption 
 on an average winter day.


The two gas storage facilities can also 
 provide storage capacity for emergency 
 supplies, for example in the event of a 
 major supply failure. 


Gas Storage Denmark has increased 
 the withdrawal capacity at Lille Torup 
 gas storage facility in 2019. The 
 withdrawal capacity in Lille Torup has 
 been increased from 8.0 to 10.3 million 
 Nm3/day, giving a total storage withdra-
 wal capacity of 18.3 million Nm3/day. 


The expansion is one of the initiatives 
 FIGURE 3: STORAGE WITHDRAWAL AND INJECTION PER 
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(27)2018 was slightly warmer than average 
 with 8% fewer degree days than in a 
 normal year. 2019 also looks set to be 
 a warm year. In the first six months 
 of 2019, there have been 10% fewer 
 degree days than in a normal year. 


2.3.1 Peak day consumption


The temperature has a major impact 
 on peak day consumption and hence on 
 the load on the transport systems. In 
 the first six months of 2019, the peak 
 day consumption in Denmark was 14 
 million Nm3. This was on 24 January 
 2019, when the daily mean temperatu-
 re was -3°C. For comparison, in 2018, 
 the peak day consumption was 16.6 
 million Nm3.


2.4 The gas market


The primary focus of the gas market 
 has been on preparations for the 
 period with reconstruction of the Tyra 
 complex. The lack of gas supplies 
 from the Tyra until 2022 means that 
 the Danish gas market will go from 
 being primarily selfsufficient to being 
 supplied with gas from Germany. Until 
 this change of supply source, Denmark 



In 2019, gas prices in  Denmark and on the north  western European market  reached a recordlow level. 



Since June, gas prices  on the Danish and north 



western European spot  markets have been around 



EUR 10/MWh. For compa- rison, gas prices were just 



under EUR 25/MWh at the  same time last year.


1  As at 1 October 2019


Energinet has implemented prior to the reconstruction of the 
 Tyra complex. 


Gas Storage Denmark does not offer the extra capacity on 
 the market, but it is available in the event of an emergency 
 supply situation.


In Sweden, the Swedish TSO, Swedegas, has decided to 
 reopen Skallen gas storage facility for commercial operati-
 ons from May 2019. The gas storage facility, which is the only 
 one in Sweden, can thus again be used in normal situations 
 or emergencies. The gas storage facility has a total volume of 
 10 million Nm3.


2.2.4 Biogas in the grid


Increasing shares of biogas is being injected into the gas grid. 


Since the first commercial biogas plant was connected at 
 the end of 2013, 36 biogas plants are today connected to the 
 gas grid1. One plant is connected directly to the transmission 
 grid at Bevtoft, while the other plants are connected to the 
 distribution grid. The maximum connection capacity of the 
 plants is approx. 350 million Nm3/year.


The volume of biogas injected into the gas system has 
 been increasing. Biogas amounted to 9 % of Danish gas 
 consumption from the grid at the end of 2018 and is expected 
 to exceed 11% at the end of 2019. In summer, when gas 
 consumption is low, biogas constitutes an even higher share. 


In July, biogas in the gas grid constituted 20.1 % of total 
 Danish consumption in the same month. On a single day in 
 July, the biogas share even reached 35 %.


Energinet has knowledge of a number of projects which 
 comprise either the expansion of existing or the establish-
 ment of new biogas plants which are likely to be realised and 
 connected to the Danish distribution grid in the coming years. 


The Danish Energy Agency estimates that the total annual 
 production may increase to DKK 510 million Nm3 in 2021, 
 which will correspond to 20% of the Danish gas consumption 
 according to the analysis assumptions. 


2.3 Gas consumption


After many years with decreasing gas consumption, there 
has been a slight increase since 2014, see figure 2. In 
2018, gas consumption was approx. 2,500 million Nm3, and 
consumption in 2019 is expected to be in the region of 2,400 
million Nm3. 



(28)has been well supplied with gas, which 
 has meant that the price level on the 
 Danish gas market has been below the 
 general price level on the northwestern. 


European gas market.  


In 2019, gas prices in Denmark and on 
 the north western European market 
 reached a recordlow level. Since June, 
 gas prices on the Danish and north 
 western European spot markets have 
 been around EUR 10/MWh. For compa-
 rison, gas prices were just under EUR 
 25/MWh at the same time last year.


In preparation for the period with 
 reconstruction of the Tyra complex, it 
 has been important that shippers have 
 ensured that they store sufficient gas 
 for use in winter. It is also important 
 that the shippers have purchased much 
 northbound transport capacity on an 
 annual basis at the Ellund border point, 
 which connects Denmark and Germany, 
 so that they can transport gas to Den-
 mark more freely. The 2019/20 winter 
 season begins with extraordinarily full 
 gas storage facilities. 


The Danish and Swedish balance 
 area was merged in the socalled Joint 
 Balancing Zone on 1 April 2019. The 
 merger took place in line with the 
 EU’s efforts to harmonise the internal 
 gas market. It has thus become more 
 attractive to be a player on both the 
 Danish and Swedish markets. It also 
 contributes to increasing the regional 
 security of supply in Denmark and 
 Sweden, as a prerequisite for the 
 project was that the volume of gas in 
 the Swedish gas system (linepack) was 
 increased through the merger. There is 
 thus more gas available in the system 
 for supplying Danish and Swedish gas 
 customers.


ILLUSTRATION OF GAS QUALITY FOR DIFFERENT TYPES 
 OF GAS


NOTE: IN FUTURE, NEW TYPES OF RENEWABLE ENERGY GASES, SUCH AS 
 HYDROGEN, MAY BE INTRODUCED INTO THE DANISH GAS SYSTEM. ENERGI-
 NET IS IN THE PROCESS OF INVESTIGATING HOW READY THE GAS SYSTEM 
 IS FOR THE GAS QUALITY WHICH CHARACTERISES NEW RE GASES.


FIGURE 5: THE GAS PRICE (DAY-AHEAD) ON THE DANISH 
 GAS MARKET, GAS YEARS 2017/2018 AND 2018/2019
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The transported gas complied with the quality requirements 
 in 2019.


2.6 Drills


Gas system drills are organised so that drills are performed 
 in respect of all significant elements over a fiveyear period. 


The following are examples of drills and incidents in 2018. 


In addition, a few minor tests and drills, each practising 
 subelements, are performed on a regular basis.


•  On Thursday 25 January 2018, Energinet conducted the 
 gas sector drill Tyra 2019-2022. The drill was conducted 
 as a workshop for central gas shippers in the Danish 
 gas system and for selected employees in Energinet’s 
 Gas Market Development and System Operation de-
 partments. The drill formed part of the preparation for 
 handling the supply situation during the reconstruction 
 of the Tyra complex.


•  Energinet Gas TSO and Engineering and Construction 
 performed a largescale drill, Starlight, at Nyborg on 
 18-19 September 2018. The drill entailed testing the 
 repair time in the event of pipeline rupture to verify that 
 it is possible to repair damage within 48 hours.


No major drills have been performed in the transmission 
 system in 2019.


2.4.1 Trades on the Danish gas exchange


The volumes traded on the Danish trading point Exchange 
 Transfer Facility (ETF) have decreased during 2019 after 
 a year with great activity on the exchange. The general 
 market conditions are the primary reason for this. The winter 
 2018/19 was mild relative to other winters, resulting in a 
 market with filled gas storage facilities at the end of the 
 winter season. Therefore, the market has not been under 
 pressure, which has meant that there has been less activity 
 on the gas exchange. At the same time, many shippers have 
 kept gas in the storage facility for the coming winter, thus 
 reducing the need to purchase gas on, for example, the 
 exchange. 


2.5 Gas quality


Energinet is responsible for ensuring that the quality of the 
 gas supplied from the gas transmission system complies 
 with the Rules for Gas Transport and the Executive Order on 
 Gas Quality at all times. The gas is supplied from different 
 sources of supply (the North Sea, Germany, the Danish gas 
 storage facilities and biomethane) with different gas quality. 


Under normal supply conditions, it is a requirement that the 
upper Wobbe index for natural gas is in the range of 14.1-
15.5 kWh/Nm3 (50.76-55.8 MJ/Nm3). The relative density of 
natural gas must be between 0.555 and 0.7. 
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