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                    ELECTRICITY SYSTEM  
 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-


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 
 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: 


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 


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 


trading on Nord Pool Spot's day-ahead market4 was 
 relatively low, but since 2005, this share has been roughly 
 90% of the consumption, which indicates a high level of 
 transparency in the day-ahead market. 


Integration of wind power 


It is crucial to the integration of wind power that the 
 generation from wind turbines follows the market 
 sig-nals. Previously, the generation from wind turbines was 
 inflexible. Today, Denmark's 400 MW onshore and 
 600 MW offshore wind power offer their flexibility in the 
 regulating power market, where wind turbine owners are 
 rewarded for switching off the wind turbines in situations 
 where there is a surplus of wind energy in the system. In 
 several other countries, eg Germany, wind turbine 
 own-ers are penalised if they do not supply the exact volume 
 agreed. The lack of German infrastructure capacity has 
 resulted in an increasing number of situations with 
 inter-nal German congestion caused by high wind power 
 gen-eration. This opens up new market opportunities for 
 Danish wind turbine owners, as the Danish wind turbine 
 flexibility can help solve the German problems.  


      


4 The day-ahead and intraday markets are described in further detail 
 in the chapter on electricity system operation, pages 49-52. 


Market development in general 


One of the challenges in the future will be to balance 
 supply and demand at a time when a very large part of 
 the electricity generation is being transferred to 
 non-dispatchable renewable electricity-generating facilities 
 such as wind power and photovoltaic cells. Even though 
 the expansion of wind power capacity over the past years 
 has been significant, and even though capacity at the 
 thermal electricity-generating facilities has been 
 declin-ing, the thermal power stations are still responsible for a 
 very significant proportion of the Danish electricity 
 gen-eration capacity. Nevertheless, a continued development 
 in this direction will entail the need to develop new 
 mar-ket models in the electricity field that can incorporate a 
 changed weighting in the generation capacities between 
 dispatchable and non-dispatchable electricity generation 
 in Denmark. 


In cooperation with other Danish energy market 
partici-pants, Energinet.dk has worked on developing a new 
market model, Market Model 2.0, to also ensure the 
abil-ity in future to create balance between consumption and 
generation on an economically optimum basis. The work 
on developing and preparing recommendations for a 
new market model in cooperation with Danish energy 
market participants was completed in 2015 with a 
num-ber of specific recommendations, for example 
recom-mending the use of strategic reserves as the basis for 


solving possible capacity shortage problems in East 
 Denmark after 2025. Lack of capacity can partly be 
 cov-ered by flexible consumption, and Energinet.dk is 
 there-fore working, in a dialogue with the industry and at 
 in-ternational level, on establishing the framework and 
 changing the rules which can make the electricity market 
 more accessible for flexible consumption. In the short 
 term, Energinet.dk will analyse and identify the system 
 critical properties that will be needed in the future 
 elec-tricity system. Based on the scope of the needs, it must 
 be assessed how they can be satisfied in an expedient 
 manner and whether a solution complies with the 
 com-mon European network codes.  


There is still a lot of work to be done with regard to the 
 future implementation of a new market model.    


Trading in ancillary services 


Energinet.dk purchases ancillary services to maintain 
 stability in the electricity grid. The most important 
 ancil-lary services in West Denmark are supplied from manual 
 (FRR-M), primary (FCR) and secondary (FRR-A) reserves. 


In East Denmark, ancillary services are supplied from 
 manual reserves, frequency-controlled normal operation 
 reserves (FCR-N) and frequency-controlled disturbance 
 reserves (FCR-D). The reason for the difference between 
 East and West Denmark is that the two parts of the 
 coun-try belong to two different synchronous areas which are 
 balanced in different ways. 


Common Nordic regulating power market 


Regulating power is traded on the common Nordic 
 regu-lating power market through the Nordic Operational 
 Information System (NOIS).  Market participants 
 supply-ing manual reserves are under an obligation to submit 
 bids on the regulating power market on the day before 
 the day of operation. Alternatively, a market participant 
 which is not a contractual supplier of manual reserves 
 may submit a voluntary regulating power bid up to 45 
 minutes before the delivery hour. All bids are settled in 
 the same way and at the marginal price, ie the price of 
 the highest accepted bid.  


Reserves 


The majority of the Danish reserves consist of manual 
 reserves. In brief, manual reserves are power stations 
 which can commence operations at fifteen minutes' 
 no-tice if Energinet.dk assesses that there is a need to 
 sup-plement the generation from power stations, local CHP 
 plants, wind turbines etc. to maintain the security of 
 sup-ply. 


In East Denmark, Energinet.dk has concluded bilateral 
agreements for the periods 2011-2015 and 2016-2020. In 
West Denmark, the manual reserves are purchased at 
daily auctions. The marginal price is used for settlement 
with the market participants. The purchase of the primary 
reserves takes place at one daily auction for the following 


day of operation. The auctions are divided into six blocks. 


All accepted bids receive an availability payment 
 corre-sponding to the marginal price at the auction.  


A proportion of the primary reserves (FCR) and all the 
 secondary reserves (FRR-A) have been purchased under a 
 five-year agreement with suppliers in Norway from 
 2015-2019 as part of the agreement on the establishment of 
 the Skagerrak 4 connection. The connection was 
 com-missioned at the turn of the year.  


Supply ability contracts 


Supply ability contracts constitute a new ancillary service 
 product in Denmark. In West Denmark, the supply ability 
 contracts ensure that the market for secondary reserves 
 is maintained, with the demand generally being met by 
 the supplies agreed via the Skagerrak 4 connection. In 
 East Denmark, the supply ability contracts are preparing 
 the market participants for the future market for 
 second-ary reserves (FRR-A) in the Nordic region. The supply 
 ability contracts are offered at monthly auctions, where 
 bids are selected on the basis of the price and are settled 
 as pay-as-bid.  


The purchases of frequency-controlled normal operation 
 reserves (FCR-N) and frequency-controlled disturbance 
 reserves (FCR-D) in East Denmark are made for each 
 reserve via a two-part auction process, with the majority 


of the total requirement being purchased two days 
 be-fore the day of operation, and the remaining quantity 
 being purchased the day before the day of operation. 


The auction takes place in a common East 
 Denmark-Swedish market, where the availability payment for 
 FCR-N and FCR-D corresponds to the price the market 
 partic-ipant has bid (pay-as-bid). The subsequent payment for 
 activation corresponds to the regulating power price. 


Trading in properties required to maintain power 
 sys-tem stability 


Properties required to maintain power system stability 
 have historically been procured via activation of thermal 
 power stations. For many years, Energinet.dk has 
 periodi-cally used monthly tenders to purchase these services. 


Since April 2015, it has been a fixed procedure each 
month to purchase the properties required to maintain 
power system stability in order to create transparency 
regarding need and activation. In addition, forced 
opera-tion can be used as a tool to procure the properties 
re-quired to maintain power system stability, when the 
mar-ket has not activated the thermal power stations. 


Strategic reserves 


In addition, Energinet.dk purchases so-called strategic 
 reserves. Strategic reserves are available if something 
 unexpected happens – for example in the event of 
 out-age of a power station or an international connection. 


Strategic reserves can either be a power station that 
 Energinet.dk can activate or be large consumers or 
 groups of electricity consumers which make themselves 
 available and which can interrupt their consumption if 
 requested by Energinet.dk. Energinet.dk purchases 
 stra-tegic reserves through tenders, which is described in 
 further detail in the chapter on security of electricity 
 supply. 


New ancillary services strategy 


Energinet.dk has prepared a new ancillary services 
 strate-gy, as ancillary services play a significant role in the 
 de-velopment and operation of the electricity system and 
 thus in respect of Energinet.dk's ability to meet its 
 com-mitments regarding security of supply and an 
 economi-cally viable green transition. Energinet.dk will ensure that 
 the necessary functionality can be procured in an 
 eco-nomically optimum manner. The strategy focuses on 
 ensuring transparency and internationalisation of the 
 markets. In the coming years, network codes will 
 pro-mote this internationalisation, which offers Energinet.dk 
 the opportunity to procure ancillary services abroad 


while strengthening Danish suppliers through improved 
 sales opportunities.  


Electricity trading in the retail market 


There is still a way to go before the retail market for 
 elec-tricity is fully liberalised and efficient.Together with the 
 Wholesale Model, however, the future initiatives 
 consti-tute a very important step in the direction towards 
 in-creased competition, innovation and product offering in 
 a market where it will be easier for consumers to make 
 an informed and active choice. 


Change of supplier and market concentration 
 All electricity consumers in Denmark have been able to 
 freely choose supplier since 2003. In the beginning, less 
 than 2% of the consumers changed supplier each year, 
 while this percentage is expected to reach approx. 7.5% 


in 2015.But the share of changes of supplier in Denmark 
 is still lower than in Norway and Sweden. Large 
 consum-ers perform significantly more changes of supplier than 
 small consumers. The low number of changes of supplier 
 among small consumers may reflect the fact that the 
 retail market is still characterised by the former local 
 distributors in the grid areas.  


The HHI Index (Herfindahl-Hirschman Index) is a measure 
 of market concentration, where 1 corresponds to only 
 one supplier controlling the entire market (monopoly), 
 Table 4: Hubs for electricity, regulating power and ancillary services 


MARKETS 


Electricity  Electricity is traded on Nord Pool Spot, which is a European exchange for trading in 
 electric-ity in both the day-ahead and intraday markets. Nord Pool covers an area corresponding to 
 the countries Norway, Sweden, Denmark, Finland, Germany, the UK, Estonia, Latvia and 
 Lithuania. Nord Pool Spot is located in Oslo and is owned by Statnett SF, Svenska Kraftnät, 
 Fingrid Oyj, Energinet.dk and the Baltic TSOs Elering, Litgrid and Augstsprieguma tikls. 


Regulating power  Regulating power is either traded as contractual manual reserves with daily auctions prior 
 to the day of operation or as voluntary bids from other market participants. The Nordic 
 Op-erational Information System (NOIS) supports the exchange for trading in regulating power 
 in the Nordic region.  


Ancillary services  The operation of the electricity grid requires the purchase of ancillary services from, for 
 ex-ample, manual reserves, primary reserves (frequency stabilisation), secondary reserves 
 (pri-mary reserve load shedding), frequency-controlled normal operation reserves (automatic 
 frequency control) and frequency-controlled disturbance reserves (eg in the event of line or 
 transformer outage).  


For some of the services, there are only a few possible suppliers. The services are therefore 
purchased by Energinet.dk by offering the tasks at auctions. There may be daily auctions for 
some services, while for other services, an auction may concern a long-term contract. The 
auctions are held by Energinet.dk. 


while a lower index indicates that the customers are 
 dis-tributed on several suppliers. The European Commission 
 interprets an HHI Index of less than 0.2 as an indication 
 of markets with well-functioning competition. The market 
 concentration in the Danish retail market distributed on 
 grid areas is typically higher than 0.7. The market 
 con-centration is, however, declining.  


Retail market development in Denmark 


The retail market for  electricity in Denmark is currently 
 undergoing radical changes, both in relation to the 
 mar-ket participants and particularly in relation to the 
 con-sumers, who are now assumed to actively relate to their 
 electricity consumption. These changes constitute 
 signifi-cant steps towards a fully liberalised retail market for 
 electricity. 


The first major change is linked to the DataHub, which 
 was commissioned in 2013. The DataHub is a central IT 
 system in the electricity market which handles metered 
 data and automates key market processes such as 
 changes of electricity supplier. Energinet.dk is responsible 
 for developing and operating the DataHub. The purpose 
 of the DataHub is to ensure a central and neutral 
 com-munication platform and to standardise processes and 
 time limits in the electricity market. The DataHub has 
 made it easier for new market participants to establish 
 themselves in the market and thereby contribute to 


cre-ating more competition. The number of active balance 
 suppliers has increased, which may reflect the fact that 
 barriers to entry in the retail market have been lowered. 


Wholesale Model – brand-new retail market model 
A new market model (the Wholesale Model) will be 
in-troduced in April 2016. Briefly, this means that, in future, 
customers must receive one single invoice for both 
dis-tribution and consumption of electricity.Together with 
easier access to usage data, the Wholesale Model is to 
make it easier for customers to understand and act in the 
electricity market. With the introduction of the Wholesale 
Model, the regulated default supply products will be 
phased out, which means that customers must actively 
choose electricity supplier if they want to continue 
hav-ing power in their sockets. A new settlement method 
(flex-settlement) will also be introduced, which makes it 
possible for ordinary households to be charged on an 
hourly basis, ie based on their consumption on an 
hour-by-hour basis. Consumers may thus benefit from using 
electricity when it is cheap and also from cutting their 
consumption when electricity is expensive. The 
frame-work has thus been created for electricity consumers' 
ability in future to base their electricity consumption on 
demand response and to contribute to the overall 
bal-ancing of the electricity system.  


Through close dialogue and cooperation with both 
 au-thorities and the market participants, Energinet.dk is 
 responsible for converting the legislation into the market 
 rules that define the framework for how the retail market 
 is to function. Particularly the implementation of the 
 DataHub and the Wholesale Model has resulted in 
 signif-icant changes in the market rules – changes which have 
 been implemented in close cooperation with the market 
 participants and the authorities. In autumn 2015, 
 Ener-ginet.dk launched a retail market forum, which is to 
 en-sure a continued close dialogue about the future 
 devel-opment of the framework for the retail market. In 
 addi-tion to the operaaddi-tion of the DataHub and the 
 responsibil-ity for the market regulations, Energinet.dk also performs 
 market settlement of market participants in the electricity 
 market. 


International developments 


The developments in the retail markets in the Nordic 
countries are similar in many areas. Denmark is the only 
Nordic country to have a data hub, but in the course of 


The developments in the retail markets in the Nordic 
countries are similar in many areas. Denmark is the only 
Nordic country to have a data hub, but in the course of 
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