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Interviewed Experts
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Integration Project on behalf of the European Cossion.

For this country study, the following experts warerviewed:

Bjarne Gellert, Energinet.dk (Danish Transmissigid ®@perator)
Anders Hgjgaard Kristensen, Energistyrelsen (Dairstrgy Agency)
Poul Mortensen, Energinet.dk (Danish Transmissidd Gperator)

Sune Strgm, Vindmglleindustrien (Danish Wind Indpgtssociation)
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Executive summary

Table 1: Overview on grid and market integration Denmark

The overall conditions for the integration of etaxity from renewable energy sources in Denmark are
considered to be good. No severe barriers have deteoted.
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There are several levels of electricity grid votdg Denmark (e.g. 10 kV, 60 kV, 150 kV and 400
kV). Most RES-E generating plants are connectethéodistribution grid, except for off-shore wind
parks.

The connection process depends on the type of alahthe voltage level of the grid which the plant
will be connected to. The connection process id defined and does not cause any problems. An
interesting feature of this process is the lacklefrly defined deadlines for the establishmena of
connection. Nevertheless no delays have been egpard the lead time for obtaining connection
permission is lowest among the EU countries. Asurégjgrid connection, the only potential barrier is
linked to the situation in which a grid with a \axde above 100 kV has to be developed in order to
connect a plant.

RES-E enjoys priority in use of the grid. When ailment is necessary, only off-shore wind parks
may be curtailed and only after non-renewable pldwatve been curtailed first. The operators of the
wind parks receive a compensation payment whereutput of their parks has to be reduced.

The decision on if, how and to what extent the ghdll be developed belongs to the Danish TSO —
Energinet.dk. The decision process depends on tigks groltage level. In order to develop the
distribution grid, the DSO has to consult the traission grid operator. The process is slightly more
complicated on the transmission grid level. If gradtage exceeds 100 kV, the TSO has to explain the
need for the investment to the energy regulatorrditisynet, and obtain permission from this
authority. This part of the process may constitubarrier.

Denmark is integrated into all markets on the commord Pool Spot, where almost 75 % of the total
consumption of the Nordic countries was tradeddh@ In the Nord Pool Spot there are two markets
for physical trades: Elspot (day-ahead market) Bibbds (intra-day market). All electricity producers
have a balancing responsibility; wind onshore gatoes receive a balancing reimbursement to
compensate for their balancing costs.

The general promotion system is a feed-in-premibimce recently, there are no subsidies for offshore
wind farms when the prices become negative. Moretheare is a net-metering scheme for producers
of electricity for their own consumption. Eligiblgarties are exempted from the Public Service
Obligation which usually all consumers have to gagending on their consumption amount.
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Renewable electricity deployment

This chapter at providing a general introductiontite context for the deployment of renewable
electricity in Denmark in terms of electricity praetion, consumption, and grid operation.

Denmark is widely considered as a role model ferdbployment of renewable energy. After the oil
crisis of 1973, the country set the goal to achseiésufficiency and full independence from impgort
of fossil energy sources. This goal was accomplishel997 (Energy Policy Statement 2008) also
thanks to the substantial growth in domestic gaslyetion. The energy resources in the North Sea
will last until approximately 2015 (Energy StrateB905). The new Energy Strategy by the Danish
government sets a new ambitious energy target: Bgams to become independent of fossil fuels
until 2050 (Energy Strategy 2011). The country aahdecoming one of the three countries in the
world to increase their renewable energy share most 2020. The share of RES in final energy
consumption is planned to reach 30%. The goal gehé Danish government has already had an
enormous impact on the development of RES-E inakel5 years. The share of RES electricity in
1990 was only 2.6% and was raised to 28.7% in ZB0O8stat 2011).

Current generation mix and net generating capacity

A graphical overview of Denmark’s electricity geagon mix in 2010 is shown in Chart 1.

71.3%

B Hydropower

Wind

Solar

Other Renewables

B Other Fossil Fuels
21.3%

Chart 1: Generation Mix - 2010 (%), Source: own elaboration of Entso-e online database of Detailed Monthly Production.
Sources not explicitly mentioned are included either in other renewable or other fossil fuels.
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Power generation in Denmark is still dominated dsfl fuels (over 70%).

Another significant energy source is wind power,clihaccounts for more than 20% of electricity
generation. Since Denmark generates hardly anyohpdwer, one would expect it to face major
problems to balance variable renewables. Until nbis has not been the case because of strong
interconnections and intensive electricity tradéhvifis neighbouring countries Norway and Sweden,
which have large hydro capacities.

The net generating capacity is provided in Chart 2.

B Hydropower

Wind

M Fossile

B Other

Chart 2: Net generating capacity - 2010 (MW), Source: own elaboration of Entso-e online database of Net Generating
Capacity.

Electricity consumption

In 2010, Denmark consumed 35.640 GWh (ENTSO-E 201&) approximately 6.4 MWh per
inhabitant, which is slightly above the EU averaé.2 MWh (ENTSO-E 2011, Eurostat 2011). In
terms of electricity intensity of the economy, i81® Denmark ranked first among the European
countries with 157.08 MWh /M€, against an averaigg5d.7 (ENTSO-E 2011, Eurostat 2011).

Considering the development of electricity consuampbver time (EEA 2010), Denmark’s average
annual percentage change in electricity consumpgignals 1.0. This amount is similar in other
Central-European countries like Poland, Germany thedCzech Republic, but higher than in other
Scandinavian countries (Norway and Sweden).
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RES-E share

Chart 3 provides an indication of Denmark’s totd&cticity consumption and RES electricity
production up to 2020, according to the submittettba plan (NREAP). In other words, this is not a
forecast, but the plan according to the government.

45000
40000 B Gross final
35000 electrlmt\;_
consumption:
30000 reference
25000 scenario
20000
15000 Gross electricity
10000 generation - Total
RES
5000
0

2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Chart 3: Electricity consumption and RES-E generation (GWh). Source: own elaboration of Denmark’s NREAP

According to the Danish NREAP, overall electriattgnsumption will grow very slightly, despite the
efforts to increase energy efficiency. The reasumtliat is a shift toward the electrification ofth
society. While the electricity consumption is iresgng the entire energy consumption is actually
decreasing (Wind Association 2011). The share dd4EHs expected to grow from 33.9% in 2010 to
49.7% in 2020. In absolute terms, this correspdnda growth of RES-E generation from 12.412
GWh in 2010 to 20.595 GWh in 2020, i.e. a totalvgio of 65.93% in a period of ten years. This
compares with a growth of 24% in the period 2008&Gnd of more than 145% in the period 1998-
2008 (Eurostat 2011).

The evolution of renewable electricity generatian illustrated in Chart 4, which outlines the
generation shares of wind, solar, hydro-power ahdroRES-E until 2020. This graph is particularly
interesting for the aim of this study, as variakleurces (wind and solar) will require a grid
infrastructure capable of supporting a high inpariiability. The higher the share of such sourdas, t
more relevant the issue of grid adaptation will b/dropower, on the other hand, is a fairly
controllable RES-E, which is well suited to balatioe network fluctuations caused by wind and solar
energy, thus the larger the share of these soutteedarger the extent to which fluctuations can be
mitigated.
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Chart 4: RES-E generation (GWh). Source: own elaboration of Denmark’s NREAP

The largest part of planned growth is expectedetalire to wind power, which is an variable source.
For this reason, growing efforts will be required the market and grid integration of RES-E, bath i
terms of grid development and of creating additi@tarage and balancing power capacities.

Natural resources and geographical structure

Following the context description, this section liogs some elements of the natural renewable
resources of the country, and their geographicatidution. This chapter is meant to provide aforie

background for the analyses and recommendatiotiseifollowing chapters rather than an in-depth
analysis.

Wind

As shown in Figure 1, Denmark enjoys excellent wieslources in the whole of its area. Conditions
are best in the north-western part of the couribgnmark also has outstanding off-shore potential,
both in the North and the Baltic Sea.

Solar

The map shown in Figure 2 represents the yearfdiation in Denmark. Due to low radiation,
photovoltaic energy is not expected to contribateslectricity generation. Yet, as mentioned in the
Energy Strategy, this may change if PV technologldevelop further and become cheaper. CSP is
not considered as a relevant technology for Denmark
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Global irradiation and solar electricity potential Denmark
Optimally-inclined photovoltaic modules

& JRC

Yearly sum of global irradiation [kVWh/m] Authors: M. $ri, T. Cebecauer, T. Huld. E. D. Dunlop
<1100 1150 1200 PVGIS @ European Communities, 2001-2008
http:/ire.jrc.ec.europa.eu/pvgis/

<825 863 900
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ms Wi ms WWim ms AW ms A2 s Wimd
=40 =150 15 =500 =33 =700 =20 =300 ER ] =800
5.0-60 150-250 £.5-7.5 200-500 T.0-85 400-T00 8.0-%.0 &00-g00 10.0-11.5 1200- 1200
4550 100-150 5565 200-300 070 250400 T.0-80 400-600 25100 700-1200 ) ) L. ) ) L
3545 50100 4555 100200 5060 [50250 5570 200400  T.085  400-700 Figure 2: Yearly sum of global irradiation on horizontal and optimally inclined surface, 8-

e s s s =, e years average of the period 2001-2008 [kWh/m2]. (Source: EC JRC 2007)
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Figure 1: Map of wind resources at 50 meters above ground level for five different
topographic conditions: 1) Sheltered terrain, 2) Open plain, 3) Coast, 4) Open sea and 5)
Hills and ridges (Source: European Wind Atlas Risg National Laboratory 1989)
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Grid operators & dominant generators

Dominant generators

As showed in the table below, power generation eniark is still dominated by the central

generation plants, which are mostly owned by thergygn companies DONG Energy and Vattenfall

(Danish Electricity Supply 2008). The rest of thecgricity production plants is owned by other

energy companies, local authorities and largerstréis or co-operatives (owned by local customers).
In 2009 around 60% of electricity generation in Bank was produced by the central generation
plants and around 20% by wind turbines (Danishtitéty Supply 2009).

Capacity  Generation

MW GWh
Central power stations 6 419 20 963
Local CHP 1 897 4 616
Wind turbines 3 482 6 721
Hydro power plants 9 19
Industrial autoproducers 587 21383
Generation total 34 451

Table 2: Electricity generation plants (Source: Danish Electricity Supply 2009 — Statistical Survey)
Transmission System Operators

Energinet.dk is the Danish national transmissiostesy operator. It is an independent public
enterprise owned by the Danish state and managedhéyMinistry of Climate and Energy
(Energinet.dk, 2011,11).

Distribution System Operators

In Denmark, there are over 90 DSOs. The sevendaggél companies distribute electricity to more
than 100,000 consumers each, which together acfmu60% of all consumers in Denmark. The next
smaller 50 companies with less than 10,000 consureach account for fewer than 5% (Danish
Electricity Supply 2009).

| nterconnections, import/export

Due to numerous and crucial interconnections asdramon energy market with the neighbouring
Scandinavian countries (Norway, Sweden and Finlam®nmark’s overall electricity exchange
amounts to a big percentage of its consumptiothdrast decade 2001-2010 Denmark in general has
been a net exporter of electricity (Wind AssociatZ11).
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DK DE NO SE Total % of consumption
Export 2707 4055 4978 11740 32.94%
Import 6471 1458 2656 10585 29.70%
Net -3764 2597 2322 1155 3.24%
Total flows 9178 5513 7634 22325 62.64%

Table 3: Physical exchanges in Danish interconnected operation (Source: ENTSO-E 2011)

High voltage network and central power stations 2009

TO SWEDEN
TONORWAY

ARV o
v

T0 SWEDEN

o 132KV or150 kY station

LEGENDS
Dperation  Planned

SR i ]
———— 220k :
s RSN * 9, ANk
ki Y 01 share wind farm
—-§-- HIDG ¥
Transverse fings indicate number of systems = Power station with transformer

Source: Energinet.di

Figure 3: High voltage network and central power stations 2009 (Source: Danish Electricity Supply 2008 — Statistical

Survey)
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Grid Connection

Summary

There are several types of grid voltage in Dennfarg. 10 kV, 60 kV, 150 kV and 400 kV). Most
RES-E plants, including on-shore wind plants, anenected to the distribution grid. Only the big-off
shore plants are connected to the transmission(48@l or 150 kV) (ENS 2011).

In general, the connection process and the definitf its costs are considered to be well-definedl a
transparent. No severe barriers have been repbytéte stakeholders. The characteristic feature in
Denmark is the absence of clear deadlines for stebkshment of grid connection. Despite that, the
mean time for receiving connection permission vedst among the countries of the European Union.

The grid operator is obliged by law to connect agctricity generation plant that wishes to be
connected. The DSO/TSO also has to reinforce it when this is necessary to connect a RES-E
plant. In order to receive permission to do sdhas to economically justify the investment to the
energy regulator Energitilsynet. The regulator bmsapprove the planned development, since the
electricity consumers will bear the costs of grieelopment and reinforcement. This process may
constitute a barrier, as the deadline for givingrpssion is not specified. This problem was thermai
issue in the study conducted last year by the [Danigthorities on the possible barriers for the
connection of RES-E plants to the grid.

Relevant legal sources

The most relevant legal source defining the rubeggfid connection is the Act on Electricity Supply
(Bekendtgarelse af lov om elforsyning). In additiarspecial rule concerning the cost distribution f
the connection of wind power plants is definedha taw on the Promotion of Renewable Energy
(Lov om fremme af vedvarende energi).

Connection procedures, deadlines and information management

The procedure for grid connection is widely constdeas simple and transparent, even though the
procedural steps are not specified by law (ENS 2@rerginet.dk 2011). They depend on the
capacity of a given plant and on the voltage ofghe this plant will be connected to.
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Stand-alone plants< 11 kW connected to grid with a voltage level of up 100 kV:

B G W e B A Kl A

The plant operator applies for connection.

The grid operator assigns a connection point.

The grid operator makes a connection offer.

The developer installs the plant.

The grid operator and the RES-E plant operator contude a
connection agreement.

The TSO registers the plant in its database.

The plant operator installs the required meters.

The plant operator must submit general and technica
specifications to the grid operator. The grid operéor then
forwards these documents to Energinet.dk.

The grid operator gives the plant operator permissin to
operate.

The plant is connected and can start feeding in elticity.

Diagram 1: Connection procedure of plants with a capacity of up to 11 kW connected to low and medium-voltage levels
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Wind power plants connected to grids with a voltage: 100 kV:

ol O O O O O O

The wind power plant operator to be connected appdis for
connection.

The grid operator assigns a connection point and dermines the
required voltage level.

The grid operator and the wind power plant operatorconclude a
connection agreement

The TSO registers the plant in its database.

The developer installs the plant and the required reters.

Agreement with a licensed expert who shall be respsible for
balancing the output of the plant.

The wind power plant operator must submit general ad
technical specifications to the grid operator. Thegrid operator
then forwards these documents to Energinet.dk.

The grid operator gives the wind power plant operabr
permission to operate.

The plant is connected and can start feeding in ef#icity.

Diagram 2: Connection procedure of wind energy plants to grid systems < 100 kV
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Offshore wind parks connected to grid systems > 1KV

A wind park operator shall apply to the transmissio grid
operator for connection and submit the necessary pmits and
licences together with the application

The grid operator and the wind park operator conclue a
connection agreement.

The TSO registers the park in its database.

The developer installs the wind park.

The wind park operator must submit the documents rguired
for a park test to Energinet.dk within 3 months afer the wind

park is put into operation.

The plant operator installs the required meters.

Agreement with a licensed expert who shall be respsible for
balancing the output of the plant.

Plant commissioning and commissioning report.

The grid operator gives the wind park operator temmrary
permission to operate and submits the commissioningport and
the permission to operate to Energinet.dk.

Energinet.dk confirms the temporary permission to perate and
approves the documents.
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The grid operator gives the wind park operator find permission
to operate.

1

The wind park is connected to the grid.

Diagram 3: Connection procedure of offshore wind parks to grid systems> 100 kV
Deadlines

No deadlines are specified for the connection mlome nevertheless it has to occur within a
reasonable amount of time as defined by an EU tiliee(ENS 2011). According to the Wind Barriers
study no delays have been reported in the coopardietween a developer and a grid operator.
Moreover the mean time for getting a grid permibysfar the shortest in the EU, with an average of
2.1 months (EU average: 25.8 months) (Wind Bar2éxK0)

Information management of TSO/ DSO

The connection requirements for electricity gerienatnstallations are publicly available (NREAP
2010).

Obligation, legal responsibilities and enforcement of legal rights

Connection obligation

According to 8 26 Act on Electricity Supply, the 8 operator is entitled to connection to the grid
his plant meets the technical requirements.

According to the Danish Energy Agency, there is'simple” connection procedure for small RES-E
plants. The Danish TSO has different requirementéairge and small wind projects and consequently
the latter are easier to fulfil.

Reinforcement obligation

The grid operator is obliged to reinforce the dfithis is necessary to connect a new plant oetxf
its electricity into its grid (ENS 2011; Energira.2011; Wind Association 2011).

Another barrier may appear where the grid has tadeeloped or reinforced. In order to receive
permission for grid development, a grid operata twsaeconomically justify such an investment to the
energy regulator — the Energitilsynet. The regulatas to approve the investment, since the costs of
grid development are covered by the electricitystmners. This justification process is not clearly
defined and may constitute a barrier for RES. Alffoin general the DSO is co-operative, it may
happen that the grid reinforcement takes a long tifnthere is no interest on the side of DSO. This
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may constitute a problem since the deadlines fidrrginforcement are not defined (Wind Association
2011).

If the problem will come up more often, the DSO wdobecome more involved in the decision
process of justifying the costs for reinforcemefihother possible solution could be to introduce
legally defined deadlines until when the grid rensEment process is ready. However, experiences
from other Member States have shown that this isolighould be treated with great caution. Quite
often, deadlines are too long, not legally bindimgcannot be enforced because of loopholes such as
useless actions that extend the deadlines. Foréhson, it would be wise to combine the defined
deadlines with qualitative criteria such as tha thinforcement shall take place “without delay” or
“promptly”.

Costs of grid connection

The connection costs are well defined by law. Téeyso-called shallow costs, i.e. the developer onl
has to pay for the part of the connection up todbsest connection point. If such a development of
the grid is necessary for the connection, the amidit costs of a reinforcement of the grid are bdog

the Danish TSO Energinet.dk. In the end, such inwests are paid by every electricity user through
the PSO-tariff (Public Service Obligation Tariffer{erginet.dk 2011; Wind Association 2011; ENS
2011).

Since all the consumers bear the costs of gridaiement, there is no need for rules for distiifogt
them among previous and future producers of et@gtiNREAP 2010).

According to § 67 Act on Electricity Supply, thest® a RES-E plant operator has to bear for grid
connection shall not exceed the costs that wawtdriif his system was connected to the 10-20 kV
grid. This is also the case even if the grid omgrahooses to connect the plant to a differentagalt
level.

There is a special rule regarding the distributibthe costs for the connection of a wind powenpla
According to 8 30 Law on the Promotion of Renewalieergy (Lov om fremme af vedvarende
energi), these cost are divided between the planepand the transmission grid operator.

For offshore wind farms established under the puieindering system it should be noted that it &s th
Danish TSO that is obliged to establish and finaheesubstation and cable to shore (E.on 2011). As
estimated in the Wind Barriers study, the averagaection costs in Denmark are by far the lowest in
the European Union. They constitute only 1.14%heftbtal project costs compared to the EU average
of 5.1%.

Other

Last year the Danish authorities conducted a suovegossible barriers for the connection of RES-E
plants. They focused especially on the challengavofg.
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The grid operator has to take two interests intmant. On the one hand, the consumers are intdreste
in a low electricity price. On the other hand, thevelopers are interested in the construction af ne
plants and expect the grid to be reinforced if seagy. The grid operator has to do the planning for
the possible future connections, but he will nokenshe actual investment until he is sure that the
wind plant is going to be constructed. The leacktiior the reinforcement of a transmission grid is
around 2-3 years and thus longer than the congiruect a wind plant (ENS 2011)
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Barriers identified Solution proposed Detailed

description
Stand Alone Cause Consequence (Page)

Table 4: Connection: Summary of identified barriers and proposed solutions to overcome barriers
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Grid Operation

Summary

Renewable energy sources enjoy guaranteed accasd ® priority in the use of the grid. There is no
purchase guarantee for electricity from RES.

The process of curtailment is clearly defined. RES-E can be curtailed only after the reduction of
energy production from the non-renewable sourceghermore, only the producers of off-shore wind
power parks are entitled to receive a compensatiyment.

Relevant legal sources

The legal source specifying the rules for the ajmmaand use of the grid is the Act on Electricity
Supply (Bekendtggrelse af lov om elforsyning).

Obligations, legal responsibilities and enforcement of legal rights

RES-E producers are not entitled to a purchaseagtee. There is no regime that obliges any party to
purchase electricity produced from renewable energy

According to § 27c par. 5 Act on Electricity Supptgnewable energy shall be given priority use of
the grid.

The RES-E producers are obliged to operate inviile network requirements specified in grid codes
(Wind Association 2011). There is no specific leghligation for wind plants to provide ancillary
services, but new wind power plants are alreadigded to provide them (Energinet.dk 2011).

Grid curtailment

Curtailment is legally regulated, but has been s&&e only two or three times so far. RES plargs ar
prioritised in the curtailment process, i.e. inec#se security of a grid is at risk, the grid operdnas
to curtail fossil electricity production plants be¢ reducing the output of RES plants (ENS 2011).

Curtailment in cases when grid security is endaadyés allowed for both on-shore and off-shore wind
farms (ENS 2011; Energinet.dk 2011). Compensatayment for the curtailment only applies to two
existing offshore wind farms (Horns Rev 2 and Radsa). Also the offshore wind farm Anholt,
which is under construction, will be entitled toetltompensation in case of curtailment (Wind
Association 2011; ENS 2011).

%1 RES o :
@) ::lareo < INTEGRATION ket ol

27



RES-INTEGRATION — Country Report Denmark

According to § 27c par. 5 Act on Electricity Suppilye principle of priority may only be violatedrfo
reasons of network security.
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Barriers identified Solution proposed Detailed
description

Stand Alone Cause Consequence (Page)

No barriers detected

Table 5: Operation: Summary of identified barriers and proposed solutions to overcome barriers
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Grid development

Summary

The legal framework obliges the grid operators &veliop and expand their grids to the extent
necessary. This also means that they have to reataeir grid if this is necessary to connectanpl
or to feed its electricity into its grid.

The Danish TSO — Energinet.dk — decides on thergedevelopment of energy infrastructure and on
how and to what extend grids have to be develdpethis decision process, renewable energy sources
are given special attention. Energinet.dk shallig® grid development studies and grid development
plans on an annual basis.

The decision process on the development of a gnetdds on the grid’s voltage level. If a distribati
grid is to be extended, the DSO has to consulttitwesmission grid operator Energinet.dk. If the
voltage of the grid in question exceeds 100 kVnppssion from the energy regulator Energitilsynet is
needed. Since this process is not sufficientlyraefj the development of the high-voltage grid may
constitute a barrier.

The reason for the obligation to receive permissahe high costs of such an investment that have
be covered by the electricity consumers througtsthealled Public Service Obligation.

Relevant legal sources

The relevant legal source obliging the grid opesato develop their grids is the Act on Electricity
Supply (Bekendtggrelse af lov om elforsyning).

Regulatory framework for grid development

§ 20 Act on Electricity Supply obliges the grid ogers to develop and expand their grids to the
extent necessary. If a particular grid operatds fai fulfil this obligation, the Ministry for Clirate and
Energy delegates responsibility for the expansich@grid to the Danish TSO Energinet.dk.

The development of a grid has to be initiated lyrid company. It has to contact Energinet.dk. For
the development of a grid whose voltage exceeds KM)Othe grid company also has to obtain
approval from the Danish energy regulator Enesyitiet (ENS 2011).

The TSO is responsible for the development of gnimrgastructure in general (Energinet.dk 2011,11).
Energinet.dk is also responsible for decisions aw hnd to what extend grids have to be developed
(Energinet.dk 2011).
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Obligations, legal responsibilities of the grid operator in relation to
the RES-E producer

§ 20 Act on Electricity Supply obliges grid opematdo both expand the grid to the extent necessary
and to connect electricity suppliers to their gridls a consequence, they shall reinforce their grid
this is needed to connect a plant or to feed dstetity into its grid (ENS 2011; Energinet.dk 201
Wind Association 2011).

If the grid that has to be developed exceeds thiag® of 100 kV, the grid operator has to obtain
permission from the energy regulator. To receive plermission, the grid operator has to justify the
necessity of this investment. The process of olstgipermission is not sufficiently defined. Apart
from that, there are no deadlines for grid reinrdonent (Wind Association 2011).

A possible solution to this problem would be toidefthe process and deadlines. That could however
lead to the less flexible handling of the particutsues. Therefore the effects of this solutiooubth
be first considered by the government.

Regulatory instruments to encourage grid development

According to § 21 Act on Electricity Supply, theciasion of renewable energy sources is given
special attention in the process of grid develogm@enewable energy sources are also named as a
main goal in grid development studies (Energine2dk1).

Grid development studies and planned improvements

The Danish TSO Energinet.dk is in charge of coridgarid development studies and planning of the
development of the grid. The related long and stesrh studies are published every year
(Energinet.dk 2011; ENS 2011).

In February 2011, the Danish government publistednewEnergy Strategy 2050 — from coal, oil
and gas to green energyhis strategy sets the goal for Danish energycpdb make the country
independent of fossil fuels by 2050. The strategynes the following key elements for the
achievement of this goal:

» efficient energy consumption,

» electrification of heating, industry and transport,
* more electricity from wind power,

* use of biomass and biogas,

* PV and wave power as possible supplements for pamekr in electricity production, and
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* intelligent energy system.

The scope of the last element — the intelligentgnsystem — includes means like the expansion of
transmission capacity and interconnections, imgelt networks with smart meters, and the
development of storage facilities.

Interconnections

Grid connections with the neighbouring countrieaypa very important role in Denmark’s energy
supply and trade. The country is well interconngatéth the other Scandinavian countries (Sweden
and Norway) and Germany. Those interconnectiong alarucial role in the further expansion of
renewable energy sources, since the hydro-poweitablea especially in Norway can serve as a
storage for excess electricity and, more generbp to balance the electricity in the grids (Eyyer
Strategy 2011).

The further development of interconnections, eglgdiowards the south, (towards Germany and the
Netherlands) is planned (NREAP 2010).

Intelligent network

The use of smart meters and the gradual adjustimeenergy demand to electricity supply are
mentioned in the Energy Strategy as one of thenkegns to achieve full independence of fossil fuels.
Especially installations like heat pumps or electrars should “consume” electricity when supply is
high and other demand is low (Energy Strategy 2011)

The National Renewable Energy Action Plan of Derkmalso declares the development and
introduction of the intelligent network to be vengportant issue. According to the Plan, it is expdc
that 50% of consumers will use intelligent meterthie next few years.

Storage facilities

The most important storage facilities are the hymivaver facilities in Sweden and Norway. The strong
interconnections and constant cross-border traddeatricity between the countries make it possible
to adjust the power flows in the Scandinavian redenergy Strategy 2011).

The Energy Strategy also mentions other optiondod#s not specify the particular technologies that
will satisfy this demand.

The National Renewable Energy Action Plan statasttie introduction of electric vehicles as flegibl
storage facilities is expected to be a central elgnn the future development of renewable energy.
However, this objective is not mentioned in the iggeStrategy, which mentions electric cars only as
a measure to eliminate the use of fossil fuelfiénttansport sector.
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Costs

According to § 67 Act on Electricity Supply, thest® of grid development are first borne by the grid
operator. 8 8 par. 7 Act on Electricity Supply #e$ the operators to pass on these costs to the
electricity consumers.

These network fees are a part of the so-calledi®@arvice Obligation (PSO). The amount of the
obligation depends on the level of electricity aemgtion of particular consumer.

There are some small grid usage fees that have pmaid by the production site, but the RES plants
are except from this fee (ENS 2011).
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Barriers identified Solution proposed Detailed

description
Stand Alone Cause Consequence (Page)

Table 6: Development: Summary of identified barriers and proposed solutions to overcome barriers
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Market integration

Summary

Denmark is integrated into all markets on the commord Pool Spot, where almost 75 % of the total
consumption of the Nordic countries was tradeddh@ In the Nord Pool Spot there are two markets
for physical trades: Elspot (day-ahead market) Elbés (intra-day market). All electricity producers
have a balancing responsibility; wind onshore gatoes receive a balancing reimbursement to
compensate for their balancing costs.

The general promotion system is a feed-in-premi8ince recently, there are no subsidies for new
offshore wind farms when the prices become negal@eover there is a net-metering scheme for
producers of electricity for their own consumptidgligible parties are exempted from the Public
Service Obligation which usually all consumers hevpay depending on their consumption amount.

Relevant Legal Sources

The Danish electricity market is regulated by thet‘on Electricity Supply” (Bekendtggrelse af lov
om elforsyning), which was implemented on 21 Noven006"

As from 1 September 2009, the law on the “PromotibRenewable Energy Act” (Lov om fremme af
vedvarende energi) came into force; the last amentimas made 16 June 2010. Its general purpose
is the promotion of electricity from renewable agyesources.

With the BEK 804/2010 the Regulation on Net-mefgifior RES-E was introduced. Since 1 July 2010
the law authorises the exemption of some prodifoens the surcharge on electricity.

Market Design

Denmark’s electricity market consists of an Eastand a Western market and is integrated into the
Nord Pool market. West Denmark joined the Nord Hoal999 and East Denmark joined in 2000.

There is a HVDC connection between the two areasekier electricity trading happens separately in
the two areas via the common Nordic power exch@Nged Pool Spot AS, owned by the TSOs of the

participating countries: Norway, Sweden, Finland Benmark).

Market liberalisation began in 1998 and was fulthiaved in legal terms in 2003. The Danish Energy
Regulatory Authority (DERA) is the regulator forettbanish markets of electricity, natural gas and
district heating. DERA regulates prices for thosenpanies with a supply obligation but also for the

! Act on Electricity Supply : http://www.ens.dk/da<Dnfo/Lovstof/Hoeringer/2009/Documents/Lovbekg_ 28

2 Promotion of Renewable Energy Act: http://www. eliéen-
US/Info/Legislation/Energy_Supply/Documents/Promntc200f%20Renewable%20Energy%20Act%20-%20extréct. pd

® https://www.retsinformation.dk/Forms/R0710.aspx2i82740
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distribution operators and Energinet.dk, the Dani§0O. The regulation is based on a non-profit
regulation, i.e. there is a cap on their profitd #vus on their tariffs (DERA 2010).

General availability of markets

In Denmark nearly all electricity is traded on tHerd Pool Spot AS (MASSIG 2008). Almost 340
companies from 18 countries trade their electriagty this spot market. Traded electricity was
307 TWh in 2010, which equals almost 74 % of thtaltoonsumption in the Nordic countries. There

are two markets for physical trades: Elspot (dagaahmarket) and Elbas (intra-day market). Eltermin
is the market for financial trade.

Since 31 November 2009 there are negative pricabhenspot market (with a price floor of DKK
1.7 KWh), which allow the participants to take tiréce as an adequate market signal to adjust their
production if there is an excess supply in the.grid

Day-ahead market, Intra-day market and Gate closure

The day-ahead market Elspot is based on an impagacity auction. There are three different
bidding types: hourly bids block bids and flexilbliels. All Elspot participants must have a balancing
agreement with a TSO or with another third party.

After Elspot has closed, market participants caddron Elbas, the continuous cross border intra-day
market. Trading only happens between the supplier tae Nord Pool spot, which is the central
counter party in this market. The trading periodlisays between two hours after the closure of the
day-ahead market and one hour prior to actual @glivThe minimum contract size is 1 MWh
(Nordpoolspot Webpage). All trading has to be rggbito the respective TSO. Besides trading on
Elbas, the market player can also trade bilaterghyto one hour before delivery. However, bilateral
trades can only be made within each bidding ardaerdas, until November 2011 Sweden constitute
one area, Norway is divided into five bidding areasl Denmark is divided into two bidding areas
(Energinet.dk webpage).

| | Nordic power exchange - Nord Pool | energinet.dk |
Regulating Power
Product Futures Eispot Elbas
Po Market
Operational specifications
Type of auction Uniform price auction Uniform price auction Discriminatory auction Uniform price auction
Gate closure 15:30 two days before 12 a.m., day ahead 1 hour before delivery 30" before delivery
Trading period day, month, year one sg:ismt:a;;zr day, continuous continuous
Technical specifications
Minimum bid size [MWh] 1MW 0,1 MWh 1 MWh 1 MWh
Minimum bid duration [h] 12 hours 1 hour 1 hour 1 hour
Hourly, block bid (defined
peniod and volume and
price - reflects start-up
Available products Peak/Base cost), flexible hourly bid hourly 1 hour
(defined price and
volume, hour flexible -
demand response)
RES Oko-lnstitut eV,
P ccoen @
@) ::cioreo | INTEGRATION e ushor X



RES-INTEGRATION — Country Report Denmark

Table 7: Specification of power markets (Source: MASSIG 2008)
The Nordic Balance Settlement market

Like in all Nordic countries there is no nationakniket for all ancillary services in Denmark.
Balancing is maintained within the joint Nordic vdating power market, established on 1 September
2002, and in cooperation with the other nationaD$FSRESPOND 2009). The Nordic regulation
market (or regulation list) is not an organised own market place. It is a compilation of bids from
the different TSOs (NordREG 2007). Accepted balamauppliers can offer bids to the TSO, which
than forwards them to the Nordic Operation InfolioratSystem (NOIS). NOIS is a common
compilation list, which includes all bids from Dahj Swedish, Norwegian and Finnish balancing
suppliers. If necessary, the best price offer iected. Thus, the market guarantees maximum
economic efficiency and flexibility. No matter inhwh country the balancing needs to be
accomplished, Energinet.dk is always responsilighie Danish regulating bids as for the regulation
of the power stability (Energinet.dk Webpage).

The supplier of ancillary services has to meethéljgdifferent requirements depending on whether it
offers its services in the Eastern part of Dennmarkn the Western part of the Great Belt (Energinet
2011d). In both areas, primary and secondary resairimum bid size must be 1 MW, tertiary bids
size must be 10 MW. Producers can balance theitredgy portfolio on their own or they assign a

special Balance Responsible Party (BRP). BRPs Hhavesign an “Agreement on balancing

responsibility” with Energinet.dk. There are moreopders for primary reserves, but only two

providers for Secondary reserves, DONG Energy aatie¥fall. Thus, the TSO need to enter into
contract with one of them. As local CHP-plants offertiary reserve competition is bigger in this

market (MASSIG 2008).

Support Scheme Design

General support scheme design

The long-lasting prevailing promotion mechanism RES-E, the classical feed-in-tariff has been

replaced for most technologies by a price premiantop of the market price. Support measures were
defined in the Electricity Supply Act (Elforsynirigsen, 1999). Since December 2008 the “Promotion
of Renewable Energy Act” has been in force, whintilides an increase of the level of the feed-in

premiums (Klinge Jacobsen, Zvingilaite 2010).

There are two types of price supplements: the ‘'mami bonus” and the "guaranteed bonus’. The
maximum bonus varies according to the market @macéhat a certain maximum price (the sum of the
market price and the bonus) is not exceeded. Theagteed bonus grants a fixed amount, which is
independent from the market price (88 36-48 VE-R&10). The distinction depends on whether a
wind generation plant has been erected by a prikaéstor or by a power company. The latter always
receives the maximum bonus and in addition it gegmaranteed bonus of DKK 0.10/kWh (approx.

1.34€ cent) for an unlimited amount of time. Privamvestors receive the guaranteed bonus for
onshore wind plants and the maximum bonus for offskvind plants.

%1 RES o :
@) ::lareo < INTEGRATION ket ol

39



RES-INTEGRATION — Country Report Denmark

Since 1 January 2009, Energinet.dk provides gueedribans (8 21 VE-Lov) for the investigation of
further wind plant projects, e.g. for the investigas of the area, noise pollution etc. (Danishrigype
Agency webpage).

Support mechanisms for onshore wind plants
Feed-in-premium

The support measures for onshore wind plants madepawise transition process from a fixed feed-
in-tariff to a premium on top of the market pri¢&ar wind plants connected to the grid before 2000
there was only a FiT remuneration for 10 yearstdbgntiation was made by system size so that small
and less efficient turbines received a higher slyp$lants connected between 2000 and 2002 obtain a
FiT for a production limit of 22.000 full-load harafterwards a premium (including a balancing
reimbursement) is paid until the generation plaatiches 20 years. System size was only relevant to
turbines established before 2000. Since 2003, gamkrators receive a premium on top of the market
price. There was a cap of approx 4.8€ cent/kWhthier premium plus the market price which was
removed in January 2005 (Munksgaard, Morthorst 008

The “Promotion of Renewable Energy Act” (1 Septerm®@09) brought an increase of the premium
so that plants which were connected after 21 Feypr2@08, receive DKK 0.25/kWh (approx. 3.35€

cent) for 22.000 full-load hours. Additionally, thget a balancing reimbursement of DKK 0.023/kWh
(approx. 0.31€ cent) for their balancing settlem@ihis balancing reimbursement is granted for the
whole lifetime of the plant IMPROGRES 2010 a, Kileit al 2010).

Scrapping scheme or re-powering

From 2001 until the end of 2003 the first re-powgrscheme was implemented. It enabled smaller
wind producer to decommission their wind turbineg {0 a capacity of 150 kW). If a plant operator
replaced an old wind turbine with a new one it wpglified for a scrapping certificate which
guaranteed it a price supplement for a specifid lvaur. This scheme made it possible to installhmuc
bigger turbines. In this time 80 % of wind farm§tle capacity range between 55-95 kW, have been
decommissioned (Munksgaard, Morthorst 2008).

A second re-powering scheme was introduced forptirégod 2005-2009, this time for much bigger
wind-mills (up to a capacity of 450 kW). Howevehjst re-powering scheme did not have the same
effects as the first one. According to MunksgadMdythorst (2008) it has been challenging to find
sites where to built new wind plants with such @amty especially since existing ones are not
approved for replacement because of stronger etistrs to current legislation. Moreover, there is a
maximum limit for the total remuneration (includitige spot price, environmental premium and the
re-powering certificate). Thus, the re-powering tifieate value will be reduced if the total
remuneration is bigger than the maximum limit.
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Subsidies in Denmark

€ cent/kWh /i\ I\ £ cent/kwh
Time Time

Offshore wind farms Onshore wind farms
- Tender process - Payment = Market Price + Price premium

Fixed Payment = Market Price + Subsidy - Price premium: 3.35 € cent/kWh for 22.000 full
Fixed payment for existing offshore wind farms: load hours + 0.31 € cent/kWh for balancing costs
Horns Rev II: 6.95 € cent/kWh (50.000 full load hours) - May also choose a decommissioning certificates of
Redsand I1: 8.44 € cent/kWh (50.000 full load hours) either 1.6 or 1.1 € cent/kWh

Figure 4: Subsidies in Denmark (Source: Energinet 2011c)
Support mechanisms for offshore wind plants

For offshore wind plants producers need an appriveah the Minister for Climate and Energy to
exploit energy from wind in Danish territories. Tlapproval is passed by a special tendering
procedure or by an application of a wind producg§ @2-23 VE-Lov 2010). In the tendering
procedure, the Danish Energy Agency announces cifispsize and area for the plant. Interested
parties can submit their offers for which they ailing to produce. If they succeed, the premiumspl
the market price adds up to the announced biddiing fKlein 2010). Thus in principle the support
mechanism is more market oriented, as the most eifisient producer will be eligible for the
premium for a pre-specified amount of full-load reowHowever, experience showed that there was no
strong competition for this tendering procedurethRg “tendering was a game including well-known
actors from the Danish power industry” (Munksgadidrthorst 2008).

Denmark is the country with the longest experienith offshore wind generation — the first offshore
wind park was established already in 1991. Firfsthaire plant support measures started with a HT fo
a specific full-load hour (Horns Reef | & II, Nystel & Nysted Rodsand II) or a time limit
(Middelsgrunden & Samso) for private investors aigtre than replaced by a premium on top of the
market price. After the generation plant reach@saguction time of 20 years only the market price
will be paid (see Table 5).

Since 21 February 2008 a sliding premium or ‘maximiwonus’ is paid up until 10 TWh but only until
a maximum of 20 years. Under this scheme the dveagiment depends on the result of the tendering
procedure. As mentioned above, systems financedtibfy companies receive in addition to the
premium a guaranteed bonus of DKK 0.10/kWh (appio34€ cent) for an unlimited amount of time.
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[Wind farm location Stage 1 Stage 2 Stage 3
Feed-in tariff Limit Market price Limit
cE[kKWh CE[EWh years
Horms Reef [[Nysted | Bl 42,000 flhs Market price+1.6 20 Market price
Middelgrunden and Samsa 6.1 10 years Market price+16 20 Market price
Homs Reef I 7.0 50,000 flhs Market price+0.3 0 Market price
Nysed-Redsand 11 6.7 50,000 flhs Market price+0.3 20 Market price

Table 8: Tariff structure for Danish offshore wind farms (Source: Munksgaard, Morthorst 2008)

A new market element will be introduced startinghaihe "Anholt” offshore wind park (planned
connection time 2012-2013). This is based on dngligremium that depends on the market prices
(see figure below). The additional restriction ttiare are no supplementary payments if the market
price becomes negative encourages the produceovalp the necessary system services i.e to supply
less energy if there is already congestion in tiek g

Market based subsidies for the future

/N

] Mo subsidies when prices become negative

€ cent/kWh

Time

Newly approved Danish offshore wind mill park "Anholt”
= Fixed payment: 14,01 € cent/kWh
5 Payment for 20 TWh

= Negative prices at Nord Pool Spot => No subsidies (max
300 hours)

=400 MW
2012-2013

Figure 5: Market based subsidies for the future (Source: Energinet.dk 2011c)

Other RES producers are also entitled for a prigplement (guaranteed or maximum bonus, or fixed
and sliding premium) by statutory law. The bonugligdl to a specific project depends on a number of
criteria (e.g. for systems deemed to be of stratégportance by the government) (RESLEGAL
2011). Operators are entitled to receive the premiar a specific full load hour differentiated b¥ER
sources. Photovoltaic plants need to have a highpacity load than 6 kW, hydro-electric power
plants a higher capacity than 10 MW to get suppory this premium (RESLEGAL 2011,
IMPROGRES 2010a).

Net metering and support for CHP plants

In general, all technologies (except geothermat@nedepending on the system size are eligible for
net-metering. Producers who use their own elettram not need to pay the Public Service Obligation
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surcharge (PSO). Usually the subsidies for RESeEpaissed on to the consumer through the PSO
tariff*, which depends on the consumption level of eaamswmer. The PSO also covers some
expenses for research and innovations projectsRMBRESS 2010a).

A special system for CHP plants was introducedd@72 Thermal generators with a capacity of less
than 5 MW can choose between a fixed lump sum payared a triple feed-in-tariff in a dispatching
priority regime. The latter incentivises the gemerao account for the actual demand in its elettjri
production (IMPOGRESS 2010a). The triple FiT idaliéntiated in two different ways, as shown by
the following table: first by season (summer andter) and second by load periods during the day
(peak, high and low loads). Plants with a capaeiyve 5 MW participate in the spot and the
balancing market (MASSIG 2008).

Working days Low load High load Peak load
i 06:00 - 08:00 _ _
( Octox:‘teh:larch) 21:00— 06:00 12:00 — 17:00 3?33 ) Ejgg
19:00 - 21:00 ' '
Summer 06:00 -08:00
21:00- 06:00 08:00 - 12:00
(April - September) 12:00 - 21:00

Table 9: Seasonally defined time periods for the Triple Tariff (Source: MASSIG 2008)
Balancing for RES-E

As mentioned above, all RES generators are redgerfsi balancing their production schedule. They
can either announce a Balancing Responsible Pattyey take balancing responsibility on their own
(Energinet.dk 2007, MASSIG 2010). As mentioned a&yamshore wind plants receive a special
balancing reimbursement for an unlimited time.

4 To limit the burden on electricity-intensive indtiss, the PSO is reduced for customers with awopsion of more than 100 GWh per
year.

+¥JIRES ¢ /| Oko-institut
@ eclareo ~!INTEGRATION pe E:.Eﬁf.:;-.;-}f-

43



RES-INTEGRATION — Country Report Denmark

Literature and sources

Danish Energy Agency (2011): http://www.ens.dk/eB/Sider/forside.aspx.

DERA (2010): Danish Regulatory Authority,Results and Challenges 2010Available at:
<http://energitilsynet.dk/> (last visit on 18 Ma)21).

Energinet.dk (2011c): Egebert-Gjelstrup, LeRenewable energy policy in Denmarkvailable at:
<http://www.energy-
regulators.eu/portal/page/portal/FSR_HOME/ENERGYdyoEvents/Executive_Seminars/Edition1/
2011.04.07-LENE.pdf> (last visit 8 June 2011).

Energinet.dk (2011dAncillary services to be delivered in Denmaflender conditions Valid from 1
January 2011, Doc. 8871/11 vl, Case 10/2932. Mvlaila
at:<http://www.energinet.dk/SiteCollectionDocuméitggelske%20dokumenter/E|/8871-
11%20v1%20Ancillary%20services%20-
%20Tender%20conditions.%20Valid%20from%201%20Ja8aa02011.pdf> (last visit 19 Mai
2011).

Energinet.dk (2007)Regulation A: Principles for the electricity mark@ecember 2007. Available at:
<http://www.energinet.dk/SiteCollectionDocumentgjElske%20dokumenter/El/Regulation%20A%2
OPrinciples%20for%20the%20electricity%20market.pdést visit on 17 Mai 2011).

Energinet.dk (2008Regulation C2: The balancing market and balancdesaentDecember 2008
Available at:
<http://www.energinet.dk/SiteCollectionDocumentgjElske%20dokumenter/El/Regulation%20C2%
20The%?20balancing%20market%20and%?20balance%?2@setttepdf> (last visit on 17 Mai 2011).

Energinet.dk (2011aRegulation C1 — Terms of balance responsibilianuary 2011. Available at:
<http://www.energinet.dk/SiteCollectionDocumentsjElske%20dokumenter/El/Regulation%20C1%
20-%20Terms%200f%20balance%20responsibility.pddst (Visit on 17 Mai 2011).

Energinet.dk (2011b): Mortensen, Pdtherginet.dkInterview on 28 April 2011.

IMPROGRES (2010a): Nieuwenhout, Frans; Jansen,; Jaap der Welle, Adriaan; Olmos, Luis;
Cossent, Rafael; Gomez, Tomas; Poot, Jos; Bong&éaisijn; Trebolle, David; Doersam, Barbara;
Bofinger, Stefan; Lichtner, Patrick; Gerhardt, Namm Jacobsen, Henrik; Ropenus, Stephanie;
Schréder, Sascha; Auer, Hans; Weissensteiner, Likéggler, Wolfgang; Obersteiner, Carlo; Zach,
Karl: Regulatory strategies for selected Member Statesifiark, Germany, Netherlands, Spain, the
UK. Available at: < http://www.improgres.org/fileadmimprogres/user/docs/D8_Final.pdf> (last visit
19 Mai 2011).

IMPROGRES (2010b): Nieuwenhout, Frans; Jansen,; Jzap der Welle, Adriaan; Olmos, Luis;
Cossent, Rafael; Gémez, Tomas; Poot, Jos; Bongadaisijn; Trebolle, David; Doersam, Barbara,
Bofinger, Stefan; Gerhardt, Norman; Jacobsen, HeRopenus, Stephanie; Schréder, Sascha; Auer,

%1 RES o :
@) ::lareo < INTEGRATION ket ol

44



RES-INTEGRATION — Country Report Denmark

Hans; Weissensteiner, Lukas; Priggler, Wolfganggréteiner, Carlo; Zach, KarMarket and
regulatory incentives for cost efficient integratiof DG in the electricity systerfinal Report.

Klein et al. (2010): Klein, Arne; Merkel, Erik; Riyer, Benjamin; Held, Anne; Ragwitz, Mario;
Resch, Gustav; Busch, SebastiBnaluation of different feed-in tariff design optso—Best practice
paper for the International Feed-In Cooperatioh research project funded by the Ministry for the
Environment, Nature Conservation and Nuclear SgfijU).

Klinge Jacobsen, Zvingilaite (2010): Klinge Jacahsdenrik; Zvingilaite, Erika;Reducing the market
impact of large shares of Intermittent energy imBark,Energy Policy 38 (2010) pp. 3403-3413.

MASSIG (2008): Obersteiner, Carlo; WeilRensteinarkds; Haas, Reinhard; Erge, Thomas; Sauer,
Christian; Sothmann, Dominik; Siewierski, Tomaszyiwski, Michal; Wedzik, Andrzej; Watts,
Melanie; Ekanayake, Janaka; Andersen, Anders N.enga Henning; Tambjerg, LeifMarket
potentials, trends and marketing options for Disfited Generation in EuropeAvailable at
<http://www.iee-
massig.eu/papers_public/MASSIG_Deliverable2.1_MarRetentials_and_Trends.pdf> (last visit on
19 Mai 2011).

Munksgaard, Morthorst (2008): Jesper Munksgaard] Eak Morthorst,Wind power in the Danish
liberalised power market—Policy measures,price iotg@nd investor incentivegnergy Policy 36,
pp. 3940-3947.

NordREG (2007): Nordic Energy RegulatoMopnitoring of the Nordic Regulation Power Market.
Report 6/2007. Available at:
<https://www.nordicenergyregulators.org/upload/Ré&gmonitoring%202007.pdf> (last visit 7 June
2011).

Ragwitz et al. (2010): Ragwitz, Mario; Held, Anrt&tricker, Eva; Krechting, Anja; Resch, Gustav;
Panze, ChristianRecent experiences with feed-in tariff systembienBU — A research paper for the
International Feed-In CooperatiorA report commissioned by the Ministry for the Eowmment,
Nature Conservation and Nuclear Safety (BMU).

RES LEGAL (2011): Bundesministerium fir Umwelt, Niichutz und Reaktorsicherheit (Federal
Ministry of the Environment, Nature Conversatiom &fuclear Saftey)\Website on Legal Sources on
Renewable Energyvailable at: <www.res-legal.eu> (last visit ob March 2011).

RESPOND (2009): Renewable Electricity Supply intéoas with conventional Power generation,
Networks and Demand Research, Lobato, Enrique; §ltais; Gomez, Tomas; Andersen, Frits M.;
Grohnheit, Poul Erik; Mancarella, Pierluigi; Pudijia, Danny;Regulatory and other Barriers in the
implementation of Response Options to reduce imdeam variable RES sourcd’toject supported
by the European Commission, Directorate-General Hoergy and Transport, under the Energy
Intelligent Europe (EIE) Programme.

RETD (2008) Renewable Energy Technology Deploymé&mal Report - Innovative Electricity
Markets to Incorporate Variable Production to IEARenewable Energy Technology Deployment

@) ::lareo  INTEGRATION Sxp et

45



RES-INTEGRATION — Country Report Denmark

VE-Lov (2010):Law on the Promotion of Renewable Enelggst amended on16.06.2010. Available
at: <http://www.ens.dk/en-

US/Info/Legislation/Energy_Supply/Documents/Promo®c200f%20Renewable%20Energy%20Act
%20-%20extract.pdf> (last visit 7 June 2011).

$¥] RES W
@) :clorenn | INTEGRATION @ S iiey

o beybengin Hur Appaed bslegy

46



RES-INTEGRATION — Country Report Denmark

NREAP Analysis

The table below presents an overview on the idedtifiational barriers of the RES Integration study
as well as on the respective NREAP content. Througthe study, the consortium carefully analysed,
if the identified barriers of this study are addessin the national energy action plan and whether
not the NREAP does foresee a solution approach:

- The column “Barrier identified in RES Integratiotu8y” lists the various barriers, which the
present study identified and addressed. The listatos barriers from the section connection,
operation as well as development.

- The column “Is the barrier Contested?” would intkcavhether stakeholders in the country
under concern would oppose to the identified barriamely if they do not see the listed issue
as a barrier to the system.

- The column “Section in NREAP” identifies, if and &g the respective NREAP is addressing
the barrier under concern. The column would lig $pecific section of the national action
plan.

- The column “Summary of foreseen Measure” would awnta short description of the
foreseen measure of the NREAP, to overcome theeaséd barrier. The column would be
empty, if the respective NREAP does not identify barrier, respectively if the NREAP does
not propose a solution to the issue.

- The column “Comments & Evaluation” would containshort analysis of the proposed
NREAP solution and would evaluate, whether the temiuis an appropriate and credible
option to overcome the existing issue. If the NREdd@s not identify the barrier, this section
may also contain a short summary of the identifisde.

For a detailed description of the identified bagim the framework of the RES Integration studg, w
kindly refer to the sections above, regarding cetiop, operation, development and market
integration of RES-E installations.
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Barrier identified in RES Is the Measures foreseen in NREAP
Integration Study barrier
contested?

Section Summary of foreseen Measure Comments & Evaluation
in
NREAP

Table 10: Summary of identified barriers and treatment of barriers in NREAP
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