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Preface

Preface

The reduction of greenhouse gases globally and increased security of supply through fossil fuel independence have been focal
points in the energy sector in recent years and numerous analyses have pointed to a number of solutions.

The next step is to focus on the development of the necessary solutions and the initiatives that should ensure the implementa-
tion of the solutions. Energy systems must be developed in which fossil fuels are no longer the principal elements. Energinet.dk
is actively participating in this development and is working to utilise wind power in other sectors via the power system. In the
long term, we therefore view the power system as the backbone of the energy system.

In both the short and medium term, natural gas will remain an important element in Danish energy supply. In future, the gas we
use in Denmark will be increasingly based on biogas, and Energinet.dk will continue working to ensure access for biogas to the
gas grid.

Denmark has demonstrated that economic growth and the reduction of CO, emissions are possible. We must incorporate these
experiences into developing solutions that should integrate electricity into the heat and transport sectors and biogas into the
gas grid. Business orientation is the key phrase. It is a matter of creating solutions that are competitive on the global market as
there will be huge export potentials for new ‘green ‘ energy technologies in the future. Denmark has therefore a unique oppor-
tunity to join in the development of new energy technologies while participating in the facilitation of a global market for these
technologies. In other words, we should create Danish solutions to global problems.

This requires widespread cooperation across organisations in the whole energy sector and other sectors; producers, consumers,
authorities, research institutes and many other players should cooperate on the task. One of Energinet.dk’s main responsibilities
is to ensure holistic market-based solutions in the energy sector. This central position is reflected by our involvement in a wide
range of activities that generally support the EU targets for reducing greenhouse gas emissions, the increased utilisation of re-
newable energy and energy efficiency in 2020 — popularly known as the 20-20-20 targets.

In the long term, these activities will also form the building blocks of the work to ensure long-term security of supply through
fossil fuel independence. The 20-20-20 targets and security of supply together form the keystone for System Plan 200g9.

/czf/gmﬂﬁ

Peder @. Andreasen
President and CEO
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1. S ummary

Security of supply, energy and climate
have been high on global, European and
national political agendas in 2009 due to,
amongst others, the UN Climate Change
Conference, which will be held in Copen-
hagen in December.The EU’s Climate and
Energy Package has been finally adopted,
including the so-called 20-20-20 targets’
and the renewable energy directive. The
package means that Denmark shall in-
crease its share of renewable energy sig-
nificantly, reduce greenhouse gas emis-
sions in sectors not covered by the EU
emissions trading system (EU ETS) and
carry out significant energy efficiency im-
provements in the future.

Apart from the climate and energy
package, security of supply has also
been high on the energy-political agen-
da. Focus has primarily been in three
main areas:

- Long-term security of supply
- Infrastructure expansions (electricity)
- Access to natural gas

Energinet.dk’s activities largely reflect the
political focus areas, and Energinet.dk is
contributing a wide range of solutions
which are necessary to realise the climate
and energy-political objectives. The objec-
tives associated with the climate and
energy package and the security of sup-
ply work are interrelated. Energinet.dk
will focus its activities so as to contribute
to the promotion of an effective realisa-
tion of the overall political objectives.

In relation to Energinet.dk’s core areas,
the decisive factors for Denmark’s fulfil-

The targets mean that the EU Member States as
an entity shall reduce their CO, emissions by 20
per cent in 2020 compared with the 1990 level,
achieve 20 per cent renewable energy in energy
consumption and improve energy efficiency by 20
per cent.

ment of the climate and energy package
targets are increased integration of wind
power into the power system, the intelli-
gent application of electricity-based so-
lutions in the heat and transport sectors
as well as significantly greater utilisation
of the potential for producing biogas.

System Plan 2009 provides an overview
of Energinet.dk’s most significant activ-
ities. The following section summarises
these activities with a focus on how
Energinet.dk is contributing to the fulfil-
ment of the political objectives in rela-
tion to security of supply and the Danish
2020 targets.

Integrating wind power
into the power system

Wind power is currently Denmark’s most
important source of renewable energy
for power generation. Energinet.dk ex-
pects that wind power together with bio-
mass will bear the largest share of the
renewable energy expansion in the elec-
tricity sector. This expansion is a precon-
dition for enabling Denmark to fulfil the
target of 30 per cent? renewable energy
in 2020.

The Danish energy system is facing a
paradigm shift. The energy system re-
quires re-alignment and innovative
thinking so that large volumes of renew-
able energy can be integrated effective-
ly. Energinet.dk expects the power sys-
tem to become the focal point for this
change based on the significant role
which wind power is expected to play in
our endeavours to reach the climate and
energy-political objectives.

2 The EU target of 20 per cent renewable energy is
divided among the Member States, depending on
the individual country’s economic capacity and na-
tional potentials. The national target for Denmark
is 30 per cent renewable energy in 2020.

The future energy system must be effi-
cient and flexible so that renewable en-
ergy can be utilised where it is most
valuable. Consequently, Energinet.dk op-
erates with a number of means for the
integration of wind power into the pow-
er system, some of which also contribute
to the use of electricity in other sectors.

A core task for Energinet.dk is to ensure
that renewable energy is effectively in-
tegrated into the power system, prima-
rily on market-based principles and with
a continually high degree of security of
supply. This re-alignment of the power
system is based on three main elements:

- Arobust transmission grid and strong
interconnections

- Flexible consumption and generation,
for instance through the integrated
planning of energy systems.

- Advanced measurement and control
of the power system on both the gen-
eration and the consumption sides
(SmartGrids).

In other words, the future energy system
must be energy efficient, flexible and in-
telligent so that renewable energy can
be utilised where it is most valuable.
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Figure 1: Means for balancing the power system and integrating electricity into other sectors.
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A number of Energinet.dk’s specific ac-
tivities pertaining to these elements are
described in the following sections.

Robust

transmission grid

On 4 November 2008, the political par-
ties behind the energy agreement of 21
February 2008 entered into an agree-
ment on new guidelines for the future
expansion of the main electricity trans-
mission grid in Denmark. In concrete
terms, this means that Energinet.dk has
received backing to launch a number of
specific projects. The specific projects
concerned are:

- The Kasse-Tjele line will be upgrad-
ed with towers in a new design to hold
400 kV double circuit lines along the
approx.170 km long section

- The Revsing-Endrup line An additional
400 kV system will be installed on the
existing towers along the approx. 30
km long section

- Kassg-German border The existing 220
kV overhead line will be converted to a
new 400 kV overhead line on towers in
a new design. The length of this section
is approx. 30 km.

Apart from the decision about the spe-
cific projects, the agreement includes a
decision that, in step with developments
in security of supply as well as techno-
logical and socio-economic develop-
ments, all 400 kV lines will be placed un-
derground.

Strong

interconnections

Interconnections make an important
contribution to the effective integration
of wind power into the power system.
Energinet.dk is working on four ongoing
projects aimed at increasing intercon-
nection capacity:

Skagerrak 4

Skagerrak 4 is one of the five so-called
‘priority cross-sections ‘ which the Nor-
dic TSOs decided to develop in 2004.
The Skagerrak 4 interconnection be-
tween Norway and Denmark will have
a capacity of approx. 700 MW and in-
crease the possibilities for synergies
between generation based on hydro-
power, wind power and thermal pow-
er stations. In addition, this will improve
the possibilities of benefiting from the
demand in a larger geographical area.

At the same time, the interconnection
will contribute to higher security of
supply in both Norway and Denmark.
Energinet.dk has submitted an applica-
tion for establishing the connection to
the Danish Minister for Climate and En-
ergy,and in Norway the public author-
ity approval procedure for the connec-
tion is being prepared.

COBRA Cable

The COBRA Cable project examines the
potential for establishing a 600-700
MW interconnection between Denmark
and Holland. It is estimated that the
COBRA Cable will contribute positive-

ly to the possibility for effective inte-
gration of large volumes of wind power
into the Danish and Dutch power sys-
tems. Similarly, the connection between
Holland and Denmark will create bet-
ter coupling between the Nordic and
Northern European electricity markets
(the Day ahead and the regulating pow-
er markets) independent of congestion
in the transmission grid in Northern
Germany. Finally, the connection will
lead to improved security of supply in
both Holland and the Nordic region.




Summary

Increased capacity on

Germany-Jutland interconnection

From 2012, the trading capacity be-
tween Jutland and Germany will be in-
creased from the current 950/1,500 MW
t01,500/2,000 MW in the north and
southbound directions, respectively. The
connection is expected to be further up-
graded to a minimum of 2,500 MW in
both directions in 2017. The increase in
trading capacity ensures better integra-
tion of the Nordic and Northern Europe-
an electricity markets, thereby securing
better utilisation of the installed wind
turbine capacity in both Denmark and
Germany. Moreover, this connection is
expected to contribute positively to se-
curity of supply in Denmark and North-
ern Germany.

Krieger’s Flak

The area of Krieger’s Flak in the Baltic
Sea is a potential candidate for future
offshore wind farms in Denmark and
presents a promising opportunity for
the integrated planning of landing fa-
cilities for offshore wind turbines and
interconnections. The relatively shal-
low area of Krieger’s Flak is divided into
Danish, Swedish and German areas, and
offshore wind farms are being consid-
ered in all three areas. The establish-
ment of offshore wind turbines in the
Danish part of Krieger’s Flak will ensure
a geographic spread of offshore wind
turbine capacity in Denmark. In this
way, the fluctuating generation con-
tribution from wind power in Western
and Eastern Denmark can to a certain
extent be counterbalanced. Moreover,
the risk and consequences of concur-
rent outages of a large number of wind
turbines are also reduced when strong
wind fronts pass over Denmark.

However, for the time being only Ger-
many has taken the decision to estab-
lish offshore wind turbine farms at
Krieger's Flak. If it is also decided to con-
struct offshore wind farms on the Da-
nish and Swedish parts of Krieger's Flak,
it will be possible to integrate the land-
ing facilities of the three countries’ off-
shore wind farms in one combined, in-

ternational solution that would also
increase the exchange capacity be-
tween the Nordic region and the Con-
tinent.

In collaboration with Svenska Kraftnat
and the German company Vattenfall
Europe Transmission, Energinet.dk has
conducted a study into the possibili-

ties of creating a combined, internation-
al grid solution at Krieger’s Flak. An in-
ternational solution appears to be better
than separate national solutions.

If the cables to the offshore wind farms
were only used for wind turbine pow-
er, they would be used under half the
time on average. However, if a combined
grid solution were established, this sur-
plus capacity could be used to exchange
energy between the countries, thereby
utilising the interaction between wind,
hydro and other sources of energy. Com-
pared to a purely national landing facili-
ty, the combined solution is expected to

make a much more positive contribution
to security of supply in Denmark.

Offshore grid

The development of a common offshore
grid at Krieger’s Flak as described above
presents an opportunity to achieve
greater utilisation of wind power re-
sources, which for individual countries
would be relatively expensive to utilise.
Moreover, in addition to making it pos-
sible to counterbalance the contribu-
tion of fluctuating wind power genera-
tion in a wider area, the offshore grid
also makes it possible to further inte-
grate the European electricity markets.
Apart from the aforementioned oppor-
tunity at Krieger’s Flak in the Baltic Sea,
there are also possibilities for the devel-
opment of a large-scale North Sea grid.
The EU Commission has placed great fo-
cus on this possibility, which is also dis-
cussed in the ‘Second Strategic Energy
Review’ issued by the Commission in No-
vember 2008.

Figure 2 Overview of the planned and contemplated new interconnections and

the connection of offshore wind farms.
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Flexibility in power
consumption - the use
of electricity in the heat
and transport sectors

The targets for reducing greenhouse gas
emissions in sectors not covered by the
emissions trading system mean, among
other things, that fossil fuel based tech-
nologies in the heat and transport sec-
tors need to be replaced by new, efficient
technologies that do not use fossil fuels.
There is an extensive array of technolo-
gical possibilities for integrating more re-
newable energy into the energy system
such as increased use of biogas, biomass,
liquid biofuels and further optimisation
of the interaction between electricity and
district heating systems.

Electricity-based technologies are char-
acterised by high efficiency, and through
electricity-based solutions renewable
energy from wind power can be used in
sectors other than the electricity sector.
As the electricity sector is subject to the
EU ETS Directive, an increase in electric-
ity consumption in Denmark will thus
not lead to increased CO, emissions for
sectors covered by the emissions trading
system in the EU as a whole.

Energinet.dk’s report ‘Efficient use of
wind-based electricity in Denmark’ from
March 2009 analyses the effect of a sig-
nificant increase in the use of electric ve-
hicles and heat pumps in conjunction
with a considerable increase in the ex-
pansion of wind power. The analyses
show that Denmark can reach a large
share of its EU 2020 targets through in-
creased use of heat pumps and electric
vehicles, provided that wind power ca-
pacity is also increased significantly. Ta-
ble 1 summarises the key figures of the
report in connection with the EU’s Cli-
mate and Energy Package.

The key figures show that the interac-
tion between wind power, heat pumps
and electric vehicles yields substantial
socio-economic benefits. The optimal in-
teraction between wind power, electric

Table 1 Key figures related to the EU 2020 targets.

RE share of
total
energy con-
sumption

Target for Denmark, see +13 percent-

the EU 2020 targets age points
Heat pumps and electric ~ +5 percent-
vehicles 2020 age points

vehicles and heat pumps makes it pos-
sible to:

- increase the share of renewable energy
by 5 percentage points, corresponding
to approx. 40 per cent of the necessary
increase to reach the target

- reduce CO, emissions in sectors not
subject to the EU ETS Directive by 3
million tonnes per year, corresponding
to approx. 40 per cent of the necessary
reduction

- increase the share of renewable energy
in the transport sector by 4 percentage
points, corresponding to approx. 40 per
cent of the target

- improve overall energy efficiency by ap-
prox. 7 per cent, corresponding to ap-
prox. 35 per cent of the target in this
area.

However, the socio-economic benefits
greatly depend on the implementation
of the intelligent interaction between
the means and the power system, for in-
stance, so that consumption does not
take place at those times when the sys-
tem is under pressure. Otherwise, the
new, substantial electricity consumption
from heat pumps and electric vehicles,
for example, could become a considera-
ble load on the power system, especial-
ly in the distribution network. Therefore,
the activities which Energinet.dk has
initiated on the background of the re-
port also have a strong focus on devel-
oping demand-response methods and
systems.

CO, emissions  RE share of Improved
in sectors transport energy
not subject to efficiency

the EU ETS
Directive
Million
tonnes/year
75 10 percent- 20 per cent
age points
-3 4 per cent 7 per cent
points

In the case of the transport sector, the
results also show that the increased use
of electricity alone cannot be expected
to fulfil the demand for 10 per cent re-
newable energy in the transport sector
in 2020. Consequently, it is important to
continue focusing on the development
of efficient biofuels for the transport
sector and to analyse which technolo-
gies contribute most effectively to the
fulfilment of the target.

Heat pumps and electric vehicles utilise
energy efficiently and thus contribute to
an improvement of the overall energy ef-
ficiency. Energy savings and efficiencies
will be central parameters for the ful-
filment of targets in 2020, and are also
important focus areas in Energinet.dk’s
work towards an effective integration of
significantly larger shares of renewable
energy into the energy systems.

Energinet.dk supports and participates
in a wide range of projects within the
analysis, development and demonstra-
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tion of means for the effective integra-
tion of renewable energy through the
integrated planning of energy systems.
A selection of these projects is described
in the section below.

Electricity to heat

Energinet.dk supports, via the ForskEL-
programme, the project ‘Analysis of the
combination of wind power and heat
pumps for Heat Plan Arhus’. The project
will analyse the value of various wind/
heat pump solutions in the city of Arhus
based on how a 50 MWelectricity/150
MWthermal heat pump can be utilised
efficiently in an intelligent interaction
with the power system.

Moreover, Energinet.dk expects to
launch a project in 2010 together with
the Danish Energy Agency and the Da-
nish Electricity Saving Trust on individu-
al heat pumps. The project will analyse
the efficiency of various electricity mar-
ket solutions vis-a-vis the operation of
individual heat pumps and the interac-
tion of the heat pumps with the pow-
er system.

Electric vehicles

Energinet.dk is participating in a collab-
oration project with NRGi and the Da-
nish Energy Association with a view to
assessing the consequences for the dis-
tribution network when electric vehicles
become more widespread. The project,
which is expected to be completed at
the end of 2009, analyses conditions re-
garding the capacity available for sup-
plying electric vehicles taking into con-
sideration the load on cables and the
maintenance of a satisfactory voltage
quality.

Through intelligent integration of elec-
tric vehicles into a future SmartGrid, the
risk of overloading the power grid can be
significantly reduced. Knowledge gained
from the project represents an impor-
tant contribution to future SmartGrid
solutions and the rolling out of an intel-
ligent infrastructure for electric vehicles.

The Danish Energy Agency’s pilot project
for electric vehicles has in the second
tender round amongst other things fo-
cused on projects that shed light on the
interaction between the power system
and electric vehicles. Energinet.dk coop-
erates with the Danish Energy Agency
to ensure the right focus in the projects
funded.

Moreover, Energinet.dk supports,
through ForskEL funding, the EDISON3
electric vehicle project, which will deve-
lop and test the infrastructures required
for widespread, intelligent integration of
electric vehicles into the power system.

SmartGrids

Future power generation will be decen-
tralised and fluctuating to a far greater
extent than today. Consequently, there is
a much greater need for flexibility in the
power system in the future. Such flex-
ibility can only be achieved through in-
creased activation of both generation
and consumption units so that they
contribute to the counterbalancing of
the power system. This places great de-
mands on the measurement and con-
trol of the power grid on both the gene-
ration and the consumption sides via
digital communication. A SmartGrid,

or intelligent power grid, is therefore

an important element in a future pow-
er system. Energinet.dk is working on a
range of projects which should ensure
the implementation of intelligence in
the power system in the future.

Energinet.dk is developing a ‘Concept for
controlling the power system’, which sets

3 Electric vehicles in a Distributed and Integrated
market using Sustainable energy and Open Net-
works.

out an overall Danish plan for how the
Danish power system should be control-
led up to the year 2025. The concept will
be developed in a broad, inter-disciplinary
cooperation between Energinet.dk and
the industry.

Specifically, Energinet.dk is involved in
two major projects which test and dem-
onstrate various SmartGrid elements.
The first of these projects is the so-
called ‘Cell project’, which is being con-
ducted in close cooperation with SYD
ENERGI Net. The project develops, tests
and conducts full-scale pilot testing on
a new intelligent control, regulation and
monitoring concept for the Danish pow-
er system in a specific grid area.

The second project is called ‘EcoGrid
Europe’and is a future full-scale dem-
onstration project on the island of Born-
holm, which will develop and test the
optimal utilisation of local, renewable
energy sources, for example through the
utilisation of electricity consumers’ flex-
ibility. The aim is to demonstrate the ex-
tent to which SmartGrid solutions can
help to integrate up to 5o per cent re-
newable energy into the power grid
while still ensuring that this takes place
on market terms. The project is seeking
support via the EU’s 7th Framework Pro-
gramme for Research.

The electricity market

A competitive and reliable energy supply
requires open energy markets. One of
Energinet.dk’s primary fields of work is to
ensure that the electricity market func-
tions and supports security of supply. Not
least because of the increasing volumes
of renewable energy in the power system,
well-integrated regional markets are cru-
cial for security of supply and economi-
cally efficient generation of energy.

Energinet.dk is leading a new joint TSO
project aimed at developing a model
which would enable a market coupling
in Northwest Europe (the Nordic Region,
Germany, France and the Benelux coun-
tries) so that electricity prices would re-

10
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flect regional demand and ensure a high
degree of regional security of supply.

For many years Energinet.dk has worked
determinedly to establish a market coup-
ling between Denmark and Germany.The
market coupling was introduced in the
autumn of 2008, but had to be suspend-
ed due to technical problems.The mar-
ket coupling was reintroduced on g No-
vember 2009 and is expected to ensure
an effective exchange of electricity be-
tween the Nordic and the German elec-
tricity markets.

Negative spot prices

From 30 November 2009, negative spot
prices will be introduced on the Nordic
electricity exchange, Nord Pool Spot.The
negative spot prices are expected to oc-
cur in the relatively few hours when elec-
tricity generation exceeds consumption
and the capacity of the interconnections.
In an electricity system with an increas-
ing wind power share, the number of
hours with surplus electricity will, all
things being equal, rise in relation to the
current level. The introduction of nega-
tive electricity prices is to encourage pro-
ducers to adapt generation to the actual
possibilities of selling the electricity.

Security of supply

As initially stated, there has been con-
siderable political focus on security of
supply in 2009. In particular, long-term
security of supply, which should be en-
sured, for example, through indepen-
dence from fossil fuels from politically
unstable areas, has received much atten-
tion nationally.

Moreover, there is continued political fo-
cus on infrastructural expansions which
should ensure that the reliability of the
power system remains intact and im-
prove competition in the electricity mar-
ket.

Finally, there is a still growing focus on
the access to fuels, especially on expand-
ing the European gas infrastructure to en-

sure diversification of supply routes and
the integration of biogas into the gas grid.

It is the Government’s ambition that
Denmark eventually becomes indepen-
dent of fossil fuels. In continuation there-
of, when and how Denmark can achieve
this independence and which technol-
ogies can play a role along the way to
reaching this goal are under discussion.

The long-term Danish security of supply
strategy should build on,amongst others,
the recommendations presented by the
Climate Commission when it reports on
its work in the second half of 2010.
Energinet.dk is contributing to this and
has initiated analysis that should iden-
tify the consequences for the electricity
and gas systems from the various ways
of realising the political vision of fossil
fuel independence.

Security of supply in the power system
A long-term focus on fossil fuel inde-
pendence means that the role of the
power system in energy supply becomes
even more central than is the case to-
day.An adequate and robust electricity

transmission grid is thus a precondition
for realising the energy-political objec-
tives for the climate, security of supply
and market development in the energy
sector. The electricity transmission grid
must therefore be continuously expand-
ed and adapted concurrently with the
integration of large volumes of renew-
able energy and the increase of trading
capacities to neighbouring areas.

The power balance

It is important for the security of sup-
ply in the future that there is adequate
generation capacity to meet the de-
mand. The power balance set by Nordel
for 2012/2013 shows that the Nordic sys-
tem, even on a cold winter day, will have
a surplus of power.

Calculating security of supply

A central task for Energinet.dk is to
maintain the existing high degree of se-
curity of supply also when the genera-
ting plant switches to renewable ener-
gy. Therefore, Energinet.dk is working on
strengthening its ability to analyse how
changes to the power system impact se-
curity of supply.

11
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The work is based on a combined anal-
ysis of power system adequacy, which
should be understood as the ability of
the power system to satisfy demand at
any given time, and power system reli-
ability, which should be understood as
the ability of the power system to man-
age sudden system disturbances.

Security of supply
in the gas system

For many years, a well-functioning nat-
ural gas system has contributed a sub-
stantial share of Denmark’s energy sup-
ply. Energinet.dk is tasked with ensuring
that the necessary gas transmission sys-
tem with the necessary capacity is made
available, making it possible for the com-
mercial players to supply Danish gas
consumers.

The Danish Energy Agency estimates that
natural gas production in the Danish
North Sea fields will fall sharply in the
coming years and possibly be virtually
phased out in 2030.There is considerable
uncertainty in the forecasts, see Figure 3.

Today, the North Sea constitutes the
only physical possibility to pipe gas into
Denmark and Sweden. Therefore, if
Energinet.dk does not invest in new in-
frastructure that would facilitate sup-
ply to Denmark and Sweden from
sources other than the Danish North
Sea gas fields, there is a risk that supply
issues will arise in a relatively few years.
Consequently, on the background of an
Open Season process, Energinet.dk has
decided to work for the expansion of
the existing gas infrastructure to Ger-
many from 2013, so that the flow of gas
after 25 years of constant export can be
turned from export into import.

At the same time, Energinet.dk contin-
ues to explore the possibilities for es-
tablishing a pipeline which could se-
cure access to Norwegian natural gas
resources. Such pipeline would signifi-
cantly support the political wishes for
increased diversification of natural gas
supply routes to Europe.

Figure 3 Production forecast for natural gas in the North Sea,

Danish Energy Agency 2009.
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Access to natural gas has also received
much attention in the EU, as the ma-
jority of European countries are net im-
porters of gas. Domestic gas production
throughout Europe is falling, while con-
sumption is increasing. This increase

is expected to continue in the com-

ing years. By 2030, the European Com-
mission expects that 8o per cent of

the EU’s gas consumption will be cov-
ered by imports. Today, imports account
for approx. 5o per cent of consumption,
with 25 per cent of gas imports coming
from Russia.

A number of major infrastructure
projects are currently being planned
which are aimed at bringing more gas
to Europe and contributing to greater di-
versification of gas supplies to the EU.
New pipelines are thus being planned,
for example, between Northern Europe
and Russia (Nord Stream), and between
Southern Europe on the one hand and
Russia/Caucasus (South Stream), North-
ern Africa and the Middle East (Nabucco)
on the other. Moreover, a number of LNG
port facilities are being planned and pro-
jected in both Southern and Northern
Europe.

Danish Energy Agency, 2009

The gas market in
Europe and Denmark

The market situation in Europe is still
characterised by national markets with
national spot trading, however with
considerable cross-border trading.
There is no established coherent spot
market for natural gas in Europe. One
reason for the lack of cross-border spot
trading is general capacity shortages,
especially at the border points, a lack of
interoperability between the different
national systems and as yet highly lim-
ited spot trading in several countries,
including Denmark.

At European level, work is ongoing to
strengthen compatibility between the
systems in the individual countries.
The aim of this work is to increase the
scope for exchanging gas between re-
gional hubs and to solve the problems
of cross-border interoperability. This
work is supported by Energinet.dk both
through Gas Infrastructure Europe (GIE)
and through bilateral cooperation with
neighbouring TSOs.

The establishment of the Danish gas ex-
change Nord Pool Gas in 2008 (which is

jointly owned by Energinet.dk and Nord

Pool Spot) paved the way for increased
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competition in the wholesale market.
The establishment was a natural conse-
quence of the liberalisation of the Da-
nish gas market in 2004 which made

it possible for all consumers to freely
choose their own natural gas supplier.

Energinet.dk’s role is to ensure an effi-
cient and flexible gas market. This means,
among other things, that Energinet.dk
develops products and facilities that com-
mercial players can utilise in gas trading.

Biogas in the

natural gas grid

Together with the heat and transport
sectors, agriculture constitutes a key fo-
cus area for Denmark in connection with
the fulfilment of requirements for the
reduction of greenhouse gases in sec-
tors not subject to the EU ETS Directive.

Most agricultural greenhouse gas emis-
sions stem from methane and nitrous ox-
ide emissions associated with the treat-
ment of manure. These emissions can

be significantly reduced if the manure is

used for the production of biogas over
the conventional treatment of manure.

The ‘Grpn Vaekst’ (Green Growth) agree-
ment, entered into by the Danish Gov-
ernment and the Danish People’s Party
in the early part of summer 2009, plac-
es a strong focus on the increased utili-
sation of manure for biogas. The agree-
ment aims to utilise 5o per cent of the
manure for energy purposes in 2020.
Today, approx. 5 per cent of manure is
utilised for energy purposes. In addi-
tion, a subsidy-based parity of the sale
of biogas to CHP plants and the natural
gas grid, respectively, was agreed. This
would open up to a future, in which
biogas is transported and managed via
the natural gas system, which would
enable in the future the efficient inte-
gration of significantly greater volumes
of biogas into the energy system than
today.

If 50 per cent of the manure from ani-
mal husbandry in Denmark is utilised for
the production of biogas, it would result
in an overall reduction of greenhouse

gas emissions of 0.5-1 million tonnes of
CO, equivalents per year4. The Danish
target for reducing CO, emissions from
sectors not subject to the EU ETS Direc-
tive is 7.5 million tonnes in 2020.

The majority of Danish biogas produc-
tion is based on manure, and the pro-
duction of biogas is therefore highest
where animal husbandry is most inten-
sive, ie in the western part of Denmark.
However, energy consumption is con-
centrated in population centres in

the eastern part of the country, which
means that there is a need to send the
energy eastwards. Today, this is done
exclusively by utilising the biogas in lo-
cal electricity generation and using the
electricity infrastructure.

However, in the future, an increased
need for the upgrading of and trans-
port through the natural gas grid could
arise in line with increased biogas pro-
duction.

4 Calculations based on data from ‘Agriculture and
Climate’ (Danish Ministry of Food, Agriculture and
Fisheries, December 2008).
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