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Executive summary

Grid connection

Grid operation

Grid development

Market design

Support scheme

Generally, there is no formal grid connection prhoe defined. Rather, grid operators are offering
customer made connection solutions; though comrements for all these can be identified. There is
a general obligation for grid operators to conrewrgy producing installations; yet, this obligatie

not specific to RES, but applies to all installadRES and non-RES) equally. Shortages of availabl
grid capacities have to be identified as centratiéa for grid integration. Grid operators are not
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allowed to pre-invest anticipating on acceleratedetbpment of RES installations and are inevitably
lagging behind with the adaptation of the gridhe hew circumstances. Furthermore, grid operators
are only generally obliged to expand the grid igarels to the existing demand. There is no obligatio
as to the immediate reinforcement or expansiorhefgrid in case of shortages of grid connection
capacities. In addition, there is also no compémsdibreseen in case an installation is physicaliie

to produce electricity, but cannot feed the eleityridue to missing connection capacities. As e t
grid connection costs, a shallow costs model idieghplnstallation operators only have to cover the
costs directly related to the actual connectiomel as costs for a potentially required line freine
installation to the nearest point on the grid ala# for connection.

In the Netherlands, there is no purchase obligatigriace, as the main support scheme is a premium
tariff. Also, the concept of priority dispatching hot applied until now; yet, a legislative change
introducing dispatching priority is accounted fatyJ2011. As for access to the grid, the Dutcheyst
provides for guaranteed access. A-synchronous amdadjustable installations are furthermore
exempted from the obligation to provide ancillagnsces. Regarding curtailment, the Dutch system
differentiates between emergency curtailment amgyestion management. Where the former is a rare
occurrence, the latter was introduced as reactoshortages of transmission grid capacities and is
specifically regulated under the Dutch grid codebidding system and compensation is foreseen for
congestion management. In addition, the congestianagement scheme even differentiates between
the various forms of energy generation and givésripy to RES technologies. Moreover, it also
differentiates between RES technologies and digighgs RES technologies which are variable and
those who are potentially able to offer a more tamtsgeneration. Furthermore, an amendment to the
current legislation is expected for July 2011.

The Dutch Electricity Law 1998 provides for geneddligations of grid operator regarding the
maintenance and the development of the grid; yetret are no specific objectives as to renewable
energies and specifically required grid reinforcateeor expansions to accommodate further growth
of these technologies. Grid operators have to deevery other year a seven year statement (KCD)
on the planned grid developments. In the absenaeceftrally produced grid development plan for all
grid levels in the Netherlands, the sum of theseDK®@utlines on the entire Dutch grid system.
Harmonisation of these plans is ensured througloiaggconsultations between the TSO and the
DSOs. Furthermore, there are additional grid st Netbeheer Nederland and the Ministry of
Economic Affairs, Agriculture and Innovation, whielso add further information to the planned grid
developments and grid investments for the comingrsieThe costs of the grid development
investments are borne through a transmission feihws distributed based on consumption.

The Dutch electricity market is well developed wéth intraday market and a short gate closure set
one hour prior to delivery. A key issue for thetlfigsr development of the electricity market is the
further integration with neighbouring markets.

The support scheme “Stimuleringsregeling Duurzamergieproductie” (SDE) is based on a sliding
premium that balances the risk of varying eledfyiprices. RES-E generators need to sell theiruwutp
on the general market and have full balancing nesipdity. However, most output is sold under long-
term contracts, so that short-term market signalaat feed through to generators. A major overhaul
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(SDE+) is currently in the legislative process thalt concentrate support on the cheapest RES-E
technologies. Although this should increase thelle¥ renewable energy output, in terms of market
integration no major changes are expected.
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Renewableelectricity deployment

This chapter aims at providing a general introducto the context for the deployment of renewi
electricity in The Netherlands in termselectricity production, consumption, and grid opierm

Current generation mix and net generating capacity

A graphical overview of The Netherlands’ electyageneration mix in 2010 is shown in Char\
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Unlike for most other countries, we refer to thé I§ource for 2008, because the ENT-E statistics
for 2010 do not yet differentiate between differogsil fuds. Power generation in the Therlands is
dominated by gas (59%) and coal (25 %). The datatfter renewables include biomas.5%) and
waste (27%). A significant share of wind has been addedhduhe last decac

The high shares of gasd the high level of interconnection offer favdaleeconditions for balancin
higher shares of variabtenewable generatic

The net generating capacity is provided in Ch
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Electricity consumption

In 2010, the Netherlands consumed .4 TWh (ENTSO-E 2011), i.e. circaMWh per inhabitant
This is above the EU average2 MWh per inhabitant) (ENTSO-E 201Eurostat 201), and the
seventh highest consumption per capita in pe. However, in terms of electricity intensity o
economy, in 2010 the Netherlands scored better timast other EU countries, witt200.5
MWh/million EUR GDPagainst an EU average of ..7 (ENTSOE 2011, Eurostat 201.

However, consideringhe develoment of electricity consumption in tim&EA 2010, consumption
in the Netherlands grew by circa5% per year from 1990 to 2007, which is hi¢ than the EU
average of circa 1.8%.

RES-E share

Chart 3provides an indication of The Netherlands’ totaogicity consumption and RES electric
production up to 2020, according to the submittetiba plan (NREAP). In other words, this is nc
forecast, but the plan according to the governr
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Even according to the additional efficiency scemafi the Dutch NREAP, the gross final electricity
consumption is planned to further grow by 10% frd@10 to 2020. According to this scenario, the
share of RES-E generation over gross final elegtramnsumption is planned to grow from 8.6% in
2010 to 37% in 2020. In absolute terms, the RES®+kemation is planned to grow from 10.6 TWh in
2010 to 50.3 TWh in 2020, i.e. an impressive tof@wth of 373% in a period of ten years. This
would result in a decrease of consumption from remewable generation and/or from net electricity
imports from 113 TWh in 2010 to 85.5 TWh in 2020.

The planned evolution of renewable electricity gatien is further broken down in Chart 4, which
outlines the generation shares of wind, solar, tyyower and other RES-E to 2020.
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The largest part of the planned growth is expeftech wind power, though a significant share is
expected to come from other renewables, includiogass.

Natural resources and geographical structure

The Netherlands dispose of excellent wind resourbeth onshore and offshore, while the solar
resource is less generous, though not negligibtiicpbarly in some coastal areas. Significant biema
resources can be drawn from agricultural wastelewhe forest surface in the Netherlands is small.
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Global irradiation and solar electricity potential Metherlands
Optimally-inclined photovoltaic modules
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Grid operators & dominant generators

Dominant generators

In the Netherlands, there is only one transmissigsiem operator and 8 distribution grid operators.
Besides these circumstances, no dominant posifiargenerator is apparent.

Transmission System Operators

The Dutch transmission system operator is Tenned BS/.. The company was formed in 1998 as a
result of the liberalisation of the Dutch electiycindustry. Besides operating the Dutch transrarssi
grid, TenneT is also managing parts of the Germansmission grid, though it subsidiary TenneT
TSO GmbH.

Distribution System Operators
There are 8 distribution grid operators in the dtnds:

Cogas Infra & Beheer B.V.
DELTA Netwerkbedrijf B.V.
Enexis B.V.

Alliander N.V.

Endinet Regio Eindhoven B.V.
RENDO Netbeheer B.V.
Stedin B.V.

Westland Infra Netbeheer B.V.

©No g~ wDNRE

The size of the operated grids by the above meatiaperators however varies substantially. While
some are only responsible for very small local oeks, others are operating networks over several
Dutch provinces. An overview on the operated nekwdsy the respective grid operator is made
available on the Energiekamer webSiteeing the website of the Dutch regulator.

1

http://imww.nma.nl/regulering/energie/elektricitedtfjulering_regionale_netbeheerders/overzicht_netirdiers_en_ontheffingen/default.asp
X
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The Dutch transmission grid
(as at 1 July zo007)
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2 A map of the Dutch transmission grid structure 8011 is available on the TenneT Homepage at:

http://www.tennet.org/english/tennet/publicatioasttnical_publications/Netkaart/Index.aspx. Due domfat constraint this map was not
introduced to this report.
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| nterconnections, import/export

The Netherlands is directly interconnected with rGamy, Belgium and Norway. A cable to the UK
started operation in 2011, but this is not yete®d in the data for 2010 shown below.

Considering the geographical location and the gérégh level of integration of the Dutch economy
within European markets, the degree of openindgefQutch power system is still relatively low: the
sum of the electricity import and export reachety @4.3% of the total electricity consumption.
However, it must be noted that all countries wiidfhler degrees of opening have a smaller population
and GDP than the Netherlands. The degree of opemilhincrease, as the new cable to the UK has
started functioning in 2011.

In the sum, the Netherlands was a net importerl@dtiécity in 2010, but this will change if the
ambitious development of RES-E capacities mentionéde NREAP will be implemented.

GWh (2010) | BE DE NO Total % of consumption
Export 7392 3072 2347 12811 11.00%
Import 5318 8942 1329 15589 13.39%
Net 2074 -5870 1018 -2778 -2.39%
Total flows 12710 12014 3676 28400 24.39%
6+4& & o & & - $%& ) $ )
‘A RES 7/ -
@) ::lareo ¥ NTEGRATION @ e

18



RES-INTEGRATION — Country Report Netherlands
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Grid Connection

Summary

Generally, there is no formal grid connection prhoe defined. Rather, grid operators are offering
customer made connection solutions; though comrtements for all these can be identified. There is
a general obligation for grid operators to conreetrgy producing installations; yet, this obligatie

not specific to RES, but applies to all installaRES and non-RES) equally. Shortages of availabl
grid capacities have to be identified as centrafiés for grid integration. Grid operators are not
allowed to pre-invest anticipating on acceleratedetbpment of RES installations and are inevitably
lagging behind with the adaptation of the gridie hew circumstances.

Furthermore, grid operators are only generallygsai to expand the grid in regards to the existing
demand. There is no obligation as to the immedwgitdorcement or expansion of the grid in case of
shortages of grid connection capacities. In addjtibere is also no compensation foreseen in gase a
installation is physically able to produce eledtyicbut cannot feed the electricity due to missing

connection capacities.

As for the grid connection costs, a shallow costglehis applied. Installation operators only have t
cover the costs directly related to the actual ection as well as costs for a potentially requiied
from the installation to the nearest point on thd gvailable for connection.

Relevant legal sources

The legal framework for grid connection is mainkgfided by the Law of 2 July 1998 on rules for
production, transport and supply of electricity € Electricity Law 1998) (et van 2 juli 1998,
houdende regels met betrekking tot de producti¢, ttesport en de levering van elektriciteit
(Elektriciteitswet 1998)f and the Dutch grid code of 16 February 2011 ceoedance with Article 31
(1) (@) of the Electricity Law 1998'Netcode Elektriciteit per 16 februari 2011. Voorarden als
bedoeld in artikel 31, lid 1, sub a van de Elekteitswet 1998). Amendments to the Electricity Law
1998 as well as to the grid code, which will alswdran effect on the regulation on grid connection,
are expected for July 2011.

Connection procedures, deadlines, and information management

In the Netherlands, there is no legally defined gonnection procedure for generation plants (RES o
non-RES) (Tennet 2011, NWEA 2011, PAWEX 2011); isahere a differentiation for the connection
based on size or location (onshore or offshore) §IDN2011, Stedin 2011, Agentschap NL 2011).
Grid operators are rather offering customer-madé gonnections (Alliander 2011). Yet, there are
certain steps, which are not legally defined, butnmon to the application procedure of all grid
operators:

$¥J RES (i Siorkaiton
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Generally, installations operators have to reqdiestly for grid connection to the grid operator.
Secondly, the grid operator will then provide aea®sign of the connection, outlining how the
connection will be implemented. Thirdly, if the &gpg party agrees to this design, both partie$ wil
sign a grid connection agreement (connection argport agreement), which is obligatory before any
work on the actual grid can start (NWEA 2011, PAWRK11). Before 2009, this connection
agreement had a broader focus than just conneetsoit,regulated also access to the grid as well as
usage of the grid. In this regard, the agreemanttidled the grid connection as well as a guaramtee f
transmission of the produced electricity (Tennefl1)0 Thus, the grid operator was not only
contractually obliged to connect the installatianthe grid, but was also liable to ensure that all
produced electricity was transported through thd. g/ith the new regulation in 2009 (Articles 23
and 24 of the Electricity Act), there was a decouplof grid connection and the guarantee for
transmission. Now, grid operators are able to ajfédt connection without the obligation to transmit
the produced electricity. Stakeholders also esqwé that the agreement is strictly regulated;, thus
leaving only very little room for negotiation betarethe parties (NWEA 2011, PAWEX 2011). In this
regard, the negotiation of the agreement is nddyafior the integration of RES technologies. Lastly
the grid operator will plan and implement the reegdi grid works (reinforcement, extension,
transformer etc.), before the installation is fipalonnected to the grid and can start feedingtedéty

to the grid.

The TSO and other stakeholders highlighted thaais foreseen to introduce a formal grid connection
procedure, also outlining milestones and consedqgefmr new projects. The formal request to the
regulator for such a procedure was however bypasgéide new regulation, which was introduced by
government and was originally envisaged to ent¢o force in July 2011, but was eventually

postponed (Tennet 2011, DNWB 2011, Stedin 2011, RVZ&11, PAWEX 2011).

A central element of this new regulation is thepty dispatch for RES produced electricity (TenneT
2011), which will be addressed in detail in thedgrperation part below. Stakeholders stressedhbat
introduction of congestion management in summet0dfo as well as the foreseen amendment of the
congestion management legislation with the conaedtmanage principle will limit waiting times for
connection and the principle of “first come firgrge” to very rare circumstances (Tennet 2011,
PAWEX 2011, NWEA 2011, DNWB 2011). Still, shortagafsgrid transmission capacities remain a
challenge, also effecting the grid connection offfer RES installations (DNWB 2011).

The circumstance that Dutch grid operators aresatiy lagging behind with the creation of additibna
grid capacities is simply mainly caused by the thet there is a mismatch between the lead times of
newly developed power and the corresponding giidorement/grid expansion. Today RES projects
are developed in far shorter times than some yegrsand installed capacities of the single indialta

are also constantly growing. The barrier is a comipieenomenon in a majority of Member States and
will be even more pressuring with the further nagsshare of RES-E.

Generally, grid development procedures are vergtlgndue to the long planning process and the
required time for the actual construction of neves.

$¥J RES (i Siorkaiton
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Taken actions in other Member States, which ame stisiggling with this barrier, might be of intetres
to find an approach to improve the current Dut¢bhagion. In Germany, the German government has
passed several legal reforms in July 2011 to addidsntifies bottlenecks for the German grid
development. Central element of the new law isGhe Acceleration Act, which aims at simplifying
the existing administrative procedure; thus acetileg the entire grid development process.

Elements of this new regulation are: The introdutidf planning at central Federal level, creating a
Federal sector plan, the boost of participation madsparency during the development process by
introducing compensations for municipalities, bytiggpating concerned citizens already at a very
early stage of planning and development and byeaging campaigning to inform about the necessity
and the benefits of the further grid developmenttitermore, the new German regulation foresees a
reduction of the working load for public adminigioa by outsourcing certain tasks to private exgpert
as well as simplifying permission procedures thtotige harmonisation of the existing processes.
Finally, the new regulation also calls for the imyEment of the regulatory framework.

The Dutch Ministry of Economic Affairs, Agricultur@nd Innovation, which is dealing with the issue,
outlined in this context that the Netherlands haassed the “Rijkscoordinatieregeling” in 2009,
which aims at coordinating and speeding up pro@slfor infrastructure projects of national interest
allowing faster implementation (MEAAI 2011). Thewlahas strong similarities with the above
outlined German law (MEAAI 2011). In this regard,s to see what impact the law will have on
current conditions in the Netherlands.

As for deadlines in this context, Article 23 (3)the Electricity Law stipulates that installatidmsve

to be connectedwithin a reasonable deldyand “without discriminatiofi Furthermore, it is stated
that the delay is not considered reasonable ihatallation is not connected within 18 weeks atfter
request for grid connection. As set out by thedttsentence of the same paragraph, however, this
delay does not apply to installations larger th&h MVA. For these types of connection, the
reasonable timeframe is not quantified in any auleegulation (Energiekamer 2011).

In this regard, however, a stakeholder pointedtloat beside delays set by the Electricity Law there
are also general public rules that apply (CvE 20These general rules (i.e. rules on opposition
proceedings) may expensively extend delays sebythe Electricity Law (CvE 2011, Energiekamer

2011).

The plant operator applies for connection to the gd operator.
APPLICATION P P PP grop
The grid operator outlines in a base design how thimstallation
BASE DESIGN will be implemented.
kB
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The grid operator and the RES-E plant operator contude a
connection agreement, which is a prerequisite forhe start of
actual grid reinforcement or grid extension works.

The grid operator carries out the required grid reinforcement
works or grid extensions (incl. transformers).

The system is connected and can start feeding ireetricity.

B 6 & % ' & & - =
Obligation, legal responsibilities and enforcement of legal rights

There is a general obligation for grid operatorsdanect installations to the grid. Yet, this ohatign

is not specific to RES, but addresses all eletyriproducing installations (RES and non-RES)
(Energiekamer 2011, Tenet 2011, DNBW 2011). In thgard, Article 23 (1) of the Electricity Law
sets out that the grid operator is obliged to cohribose installations, for which connection is
requested. Paragraph 2 of the same Article readsttie connection has to be carried out in a non-
discriminatory manner.

A DSO voiced in this context some frustration amessed that the above-outlined obligation is
resulting in conditions where the grid operator teamvest in the grid before having a clear pietaf

the investments of plant operators. Consequertgretare situations where the grid operator makes
substantial investments in form of grid reinforceseand grid extensions even though the foreseen
installation is finally not realised; making thev@stment obsolete (DNBW 2011).

Generally, a connection obligation is strongly pobimg the development and the integration of RES-
E. Yet, if the obligation is of very strict natutbe envisaged positive effect might result in batacle

for market actors, e.g. lost investments of griérafors, which are even disadvantageous, as they ti
up financial resources.

It is therefore advised to reform the existing fagan. A new law could still obligate grid operato
develop their grids in order to ensure a continuoasnection of new RES-E installations; yet,
installation operators should be enabled to onkgéhin the grid, if reliable information are awdile

on the future location of installation, respectweheir capacity sizes. A suitable system could
introduce milestones for the connection phase ofirestallation, being defined steps for the
development/construction of the installation, whitdve to be fulfilled in a defined period of time.
Only after a project would have successfully passegrtain step; thus ensuring the construction of
the installation and the connection to the gride tyrid operator should be obligated to grid
reinforcement/expansions. Still, such a system @aigdo have to consider long lead times for the gri
development planning as well as the actual construof new lines.
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As for the question on whether the above outlinelijation also includes the obligation for the grid
operator to reinforce or expand the grid in casensifficient capacities to connect a specific RES
installation, the situation is slightly differemts described above, the grid operator is obligedalay

to conclude a grid usage contract with the indialtaoperator. From an abstract point of view, the
contract on access to the grid and grid usage leetiree installation operator and the grid operator
may also include the installation operator’'s eeitbnt to grid expansion, if this is necessary to
guarantee access to or usage of the grid (AEON)26{dwever, apart from rights deriving from the
contract, the installation operator is not entittedgrid expansion against the grid operator, & hi
installation cannot be promptly connected due sufficient grid connection capacities (Alliander
2011). Instead, the grid operator is only obligedekpand his grid in accordance with the general
principles, i.e. in specific Article 16 (1) (c) dhe Electricity Law. In addition, there is no
compensation foreseen, if the installation is ptelby able to produce electricity but cannot feetbi
the grid due to a missing grid connection (Allian@®911, Tennet 2011). The TSO underlined,
however, that grid operators would be keen to &indalternative solution for the connection under
these conditions in order to satisfy the grid catioa request (Tennet 2011). As for the legal
enforcement of potential claims, stakeholders goirgut that installation operators could take legal
measures at court; yet, they would have to facg kesgthy procedures (up to 6 years) and high costs
for the procedure (NWEA 2011, PAWEX 2011). Conseqyethis approach can only be qualified as
a theoretical option, as no improvement can becaeliin reasonable time and with reasonable costs.

In regard to connection refusal, stakeholders stgbsthat with the foreseen amendment of the
congestion management regulation, limited capasiltlyno longer be an argument for the refusal of

connection, as grid connection will be decouplemnfrthe guarantee to also transmit the produced
electricity (Tennet 2011, Energiekamer 2011), a® alutlined above. The TSO further outlined that
the only valid reason for refusal of connection lddee the integrity of the grid; yet, if the intégrof

the grid is at stake, the grid operator is obliggethke reinforcement measures anyway (Tennet 2011)

Costs of grid connection

The Netherlands are operating on a shallow costoapp, i.e. the installation operator only has to
cover the costs directly related to the connectibthe installation as well as costs for a potéigtia
required line between the installation and the esapoint on the grid available for connection
(TenneT 2011, DNWB 2011, Energiekamer 2011, NWEALRPAWEX 2011, Stedin 201, Alliander
2011).

Any deep costs are borne by the grid operator,emsly socialised in the transmission tariffs
(Energiekamer 2011, TenneT 2011, Stedin 2011, DNA@BL, NWEA 2011, PAWEX 2011).
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Grid Operation

Summary

In the Netherlands, there is no purchase obligatigriace, as the main support scheme is a premium
tariff. Also, the concept of priority dispatching hot applied until now; yet, a legislative change
introducing dispatching priority is accounted fatyJ2011. As for access to the grid, the Dutcheyst
provides for guaranteed access. A-synchronous amdadjustable installations are furthermore
exempted from the obligation to provide ancillagnsces. Regarding curtailment, the Dutch system
differentiates between emergency curtailment amgyestion management. Where the former is a rare
occurrence, the latter was introduced as reactoshortages of transmission grid capacities and is
specifically regulated under the Dutch grid codebidding system and compensation is foreseen for
congestion management. In addition, the congestianagement scheme even differentiates between
the various forms of energy generation and givésripy to RES technologies. Moreover, it also
differentiates between RES technologies and digighgs RES technologies which are variable and
those who are potentially able to offer a more tamtsgeneration. Furthermore, an amendment to the
current legislation is expected for July 2011.

Relevant legal sources

The legal framework for the operation of the grilhwegard to systems for the electricity generatio
from renewable sources to the Dutch grid is maretulated by the Law of 2 July 1998 on rules for
production, transport and supply of electricity (€ Electricity Law 1998) (Wet van 2 juli 1998,
houdende regels met betrekking tot de producti¢, ttesport en de levering van elektriciteit
(Elektriciteitswet 1998)) and the Dutch grid code of 16 February 2011 citoedance with Article 31
(1) (a) of the Electricity Law 1998'Netcode Elektriciteit per 16 februari 2011. Vooraraen als
bedoeld in artikel 31, lid 1, sub a van de Elekteitswet 1998). Amendments to the Electricity Law
1998 as well as to the grid code are expected dtyr 2011 and will also have an effect on the
regulation on grid operation of RES installations.

Obligations, legal responsibilities and enforcement of legal rights

Generally, the Dutch electricity system is highlgetalised and market-oriented (CvE 2011). No
purchase obligation is in place; this is not asledue to the fact that the Dutch support scheme is
based on a premium tariff and not on a feed-in mEtennet 2011).

As for priority dispatching, this concept is alsot rapplied at present. Yet, a new law, which
introduces the “connect and manage principle” wgtiority dispatching for renewables, has been
approved by Parliament and was originally envisaggednter into force in July 2011, but was
eventually postponed (Alliander 2011, Tennet 2@iergiekamer 2011).
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In the Netherlands, RES installations enjoy guamaitaccess to the grid. In this regard, the TSO
outlined that under the Dutch conditions, accordimgvhich every installation receives grid access,
the Government does not see any need for priodtess of RES installations to the grid (Tennet
2011).

Regarding the potential obligation for RES instadias to provide ancillary services, there are &hec
exemptions to provide ancillary services for a-$yooous production installations or non-adjustable
installations (Energiekamer 201, NWEA 2011, PAWER12, Alliander 2011). Yet, voluntary
ancillary services can be rewarded in bilateratremts (Energiekamer 2011).

Grid curtailment

In the Netherlands, grid curtailment measures maguo in two different forms: congestion
management, being a “foreseeable” curtailment measu which an established procedure as well as
compensation is foreseen and emergency curtailrtak@n under emergency circumstances to ensure
grid stability and grid security:

As for the latter, under emergency incidents, gpdrators have the obligation and the right to ke
measures necessary to ensure grid stability and sgecurity (DNBW 2011, Tennet 2001,
Energiekamer 2011). No compensation is foreseethfse incidents and the grid operator may also
not differentiate between RES and Non-RES instatat (Energiekamer 2011, DNBW 2011). Yet,
stakeholders underlined that emergency curtailniget very rare incident in the Netherlands up to
now (NWEA 2011, PAWEX 2011, DNBW 2011, Tennet 20&Ehergiekamer 2011).

Congestion management was firstly introduced inrmanm2010, as a reaction to existing grid capacity
shortages and the rising number of grid conneatemuests, especially of RES installations, at the
time. Prior to the introduction of congestion magmagnt and also due to the above-outlined
obligation to connect installations and to guarartke transmission of electricity produced fromsthe
installations, a waiting line was operated. Eledtyiproducers sometimes waited for several years f
grid capacity to be expanded (Tennet 2011). Coimgeshanagement was identified as a means of
reducing these waiting lines. The Dutch congestimmnagement model is essentially a market
mechanism to distribute a limited amount of trarssmon capacity among applicants in case of
congestion (Tennet 2011). The Dutch grid codesisétction 5.1.2 defines a precise procedure fdr gri
operators, which they have to follow prior to tlotual congestion management.

In this regard, section 5.1.2.2 of the grid codgutates that the grid operator has to publish edesy

at 2 p.m. the system areas where congestion mareagamrequired the following day. With the
publication of the congestion management areasgtiideoperator is also indicating the amounts of
generation capacities to be curtailed in each 8pdcarea; in addition, the grid operator is inwii
connected installations (producers and consumergydsent their bids for the congestion, i.e. the
amount of compensation the installations operatsh&s to receive per kWh, in case his installaigon
curtailed (NWEA 2011, PAWEX 2011, DNBW 2011). Biddiis open until 4 p.m. of the previous
day. The grid operator will select the most codtecéive bid(s) for curtailment (DNBW 2011). In
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case of insufficient capacities after the volunthigdings, the grid operators are entitled to einttr
mandatory biddings (Energiekamer 2011, DNBW 208Elected installations under this mandatory
procedure will receive compensation to the amodnthe highest bid, chosen under the voluntary
bidding procedure (Tennet 2011).

Stakeholders highlighted the ongoing discussionsthan allocation of costs resulting from the
compensation of installations, which have been csete for curtailment under the congestion
management model (DNBW 2011, Energiekamer 2011thitnregard, it waster alia discussed that
only “grey producers”, being producers of electyidrom conventional, fossil fuelled installations,
should pay for the costs related to congestion gemant (DNBW 2011). Yet, in an attempt to
advance the current discussion and to finally distalsongestion management by law as well as the
accompanying secondary legislation, the MinistelEobnomic Affairs, Agriculture and Innovation
has withheld the allocation of costs from the psglo Whereas all costs from the congestion
management model are socialized. Under this camditie proposal has been accepted by Parliament
and the cost allocation discussion is postponeeér@ekamer 2011).

In addition, the draft version of the new legiglatiforesees a hierarchy of the various technologies
used for the electricity production (MEZLI 2011i. this regard, Article 7 in conjunction with Artel

6 (2) of the draft foresees that the grid operatidirhave to respect a hierarchy, while selectindsb
offered under a congestion management call. Fitegoaies are identified: non-RES technologies,
CHP technologies, “storable” RES technologies (hgdro and biomass), technologies burning
communal waste and using partially RES, and “nonatlie” RES technologies (i.e. PV and wind).
Stakeholders, though, highlighted that the draft ia still under discussion and may be subject to
further changes (DNBW 2011, Tennet 2011, NWEA 2(RAWEX 2011).

In this context, a DSO outlined that at preseid gometimes cheaper to use congestion management
and to lower the production of (RES) installatidghan to make large reinforcement and expansion
investments (Alliander 2011). This is especiallyetrif one considers that the reinforcement and
expansion investment is only needed for 10% oftiime, being the time of full load in the grid
(Alliander 2011). In this regard, congestion mamaget is used to address the current shortages of
transmission capacities, while allowing for a ferttconnection of installation; thus, avoiding any
bottlenecks already at the connection level. Caimesmanagement is intended to increase the
possibilities for access to the grid. It is a soltfor non structural congested areas. Still, the
congestion management model is just addressingteynsp yet not solving the actual root cause for
the general circumstances, being insufficient trassion capacities. However, each system operator
already has the obligation under Article 16 (1)t Electricity Act 1998 to ensure for sufficient
capacity in its grid (Energiekamer 2011).

The Dutch congestion management system is, asiedtlibove, a direct consequence of existing grid
capacity shortages. The identified barrier couler¢fore be mitigated with the further creation of
additional capacities.

For the time being though, the existing regulahas to be considered as an appropriate instruroent t
handle existing shortages of capacities, while emguhe connection of hew RES-E installations.
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Positively to highlight, however is the existingqguitisation of the congestion management system;
the Dutch scheme is not only providing for a ptiedtion between conventional and renewable
installations, but also for a system of prioritisat between the various renewable technologies,
depending on their degree of adjustability. Suanaern form of differentiation will be more and
more relevant, with a raising share of RES-E peatietn in the grids.

Regarding the mismatch in lead times of newly devetl power versus corresponding grid
reinforcements or expansion, the good practice pksrof other Member States might help reducing
the impact of the identified barrier. In this redjam grid acceleration act, similar to the German
example as described in the connection part, nfightt to mitigate the issue.
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Grid development

Summary

The Dutch Electricity Law 1998 provides for genedddligations of grid operator regarding the
maintenance and the development of the grid; yetet are no specific objectives as to renewable
energies and specifically required grid reinforcateeor expansions to accommodate further growth
of these technologies.

Grid operators have to provide every other yeaemayear statement (KCD) on the planned grid
developments. In the absence of a centrally pratigciel development plan for all grid levels in the
Netherlands, the sum of these KCDs outlines oretttige Dutch grid system. Harmonisation of these
plans is ensured through ongoing consultations d@mtwhe TSO and the DSOs. Furthermore, there
are additional grid studies of Netbeheer Nederkamdl the Ministry of Economic Affairs, Agriculture
and Innovation, which also add further informatitm the planned grid developments and grid
investments for the coming years.

The costs of the grid development investments ammeb through a transmission fee, which is
distributed to end consumers only.

Relevant legal sources

The development of the Dutch grid is mainly regedabythe Law of 2 July 1998 on the rules for the
production, the transport and the supply of eletyri(Dutch Electricity Law 1998) Wet van 2 juli
1998, houdende regels met betrekking tot de pragueet transport en de levering van elektriciteit
(Elektriciteitswet 1998)f and the Dutch grid code of 16 February 2011 ceoedance with Article 31
(1) (@) of the Electricity Law 1998'Netcode Elektriciteit per 16 februari 2011. Voorarden als
bedoeld in artikel 31, lid 1, sub a van de Elekteitswet 1998). Amendments to the Electricity Law
1998 as well as to the grid code are expectedutyr 2011, which will also have an effect on the
regulation on grid operation of RES installations.

Regulatory framework for grid development

Concerning the regulatory framework for grid deypehent, the Electrcity Law 1998 sets out general
duties for grid operators (Energiekamer 2011).His tegard, Article 16 (1) of the Electricity Law
1998 states that the grid operators ensure thetperand the maintenance of the grids managed by
them. Furthermore, they ensure, in the most effectianner, the safety and reliability of the gaddsl

of the transmission of electricity across the gAdcording to subsection c of the above-mentioned
Article the grid operator is especially obligeddmnstruct, repair, replace or extend the gridsJevhi
considering measures involving renewable eleciri@hergy efficiency and distributed generation or
demand control.
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Yet, stakeholders highlighted that the above-meeftibduties are just of general nature and do not
specifically define objectives for grid operatomcerning renewable energies and the development of
the grid (Tennet 2011, Alliander 2011, Stedin 2@MYBW 2011).

The ambitious RES-E targets of Member State wdurnee for a substantial development of the grid.
The decentralised character of renewable techredogg a new challenging component to this
situation. It is therefore highly recommended twaduce RES-E development as an objective for the
development of the grid; not at least to take tepicial conditions into account, while planningl an
constructing new lines.

Generally, grid operators have to provide every ywar to the regulator and the government a Quality
and Capacity Document (KCD), being a ten-year staté on the future development and quality
target for the grid (Energiekamer 2011, DNBW 20T&nnet 2011, Stedin 2011, NWEA 2011,
PAWEX 2011). In the KCD the grid operator iiger alia pointing out existing connection and
transmission capacities, potential future transimisdottlenecks as well as developments and
investments to cope with these bottlenecks (NWEA120PAWEX 2011, Energiekamer 2011).
Furthermore, the grid operator will also outlinetba design of electricity lines as well as on iclors

for these lines (Tennet 2011). As for the harmdigsaof plans of DSOs and the TSO, there are
ongoing coordination consultations between bothssidgentschap 2011, Tennet 2011).

For the distribution grid, the consulted DSOs metli that it is them taking the final decision oa th
priorities of the grid development as well as oa timeline for the development (Alliander 2011,
DNBW 2011, Stedin 2011). This is also the casetlier TSO. However, the TSO outlined for the
transmission grid that the government in consultatvith the regulator and third parties evaluates
their proposed developments and has insofar tooappthe presented development plan (Tennet
2011).

Obligations, legal responsibilities of the grid operator in relation to
the RES-E producer

Regarding the obligations and legal responsibdlitid the grid operator in relation to the RES-E
producer, stakeholders highlighted that there ispecific legal claim for RES producers to request
grid development in case of insufficient transniasicapacities (DNBW 2011, Tennet 2011).
Furthermore, they stressed that these circumstameesnly of theoretical nature, as grid operasoes
obliged under Article 16 (1) of the Electricity wal998 to ensure for sufficient capacities, as also
outlined above (DNBW 2011, Tennet 2011).

For all consumers and producers, there is the opticgignal the regulator that a grid operatords n
meeting its legal obligations. The regulator thais keveral enforcement instruments at its disposal,
for example in case of grid development an injwnctito reinforce the grid (DNBW 2011,
Energiekamer 2011).
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Regulatory instruments to encourage grid development

As for regulatory instruments to encourage gridefiment, the Dutch regulator outlined that RES
deployment is only considered as a global goallenvegulating tariffs (Energiekamer 2011). The
Energiekamer further stressed that the centraleierdior the definition of tariffs is the total cesf
investments needed for the planned developmentsihéeregulator also stressed that the considered
investments are not RES specific, but would loo&latorms of electricity generation (RES and non-
RES) (Energiekamer 2011).

Grid development studies and planned improvements

In the Netherlands, there is no centrally-produged development plan, looking comprehensively at
all grid levels. Rather, there are the before-nuemidl ten year statements (KCD) of the various grid
operators, which outline on the respective gridath operator. The sum of these plans is outliomg
the entire Dutch transmission and distribution giid ensure harmonisation of the plans, ongoing
cooperation consultations are taking place betwkenTSO and the DSOs (Stedin 2011, Alliander
2011).

In addition to these plan, the Dutch TSO publishe®008 a vision for 2030, which outlines on
potential development scenarios as well as on redujrid reinforcements and expansions until 2030
(Agentschap 2011). Furthermore, the visionary daminalso discusses potential interconnections
with neighbouring countries and points out on theedlopment of RES, especially on the (large scale)
offshore wind development of the Netherlands.
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The grid in 2012
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Stakeholders furthermore highlighted that NetbehMederland, the Dutch association of grid
operators, has published in February 2010 a statlgdc“net voor de toekonistwhich outlines on
several scenarios for the future investments of ghid operators (Agentschap 2011, Nedbeheer
Nederland 2011). As a central message, the repostressing that careful anticipation of future
developments is required, as new investments imgtitkinfrastructure will have to last for 40 to 80
years; thus, having major influence on future dewelent possibilities (Future Grid 2011).
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The report has been opened to broad consultatinthg&ians at providing further input to the current
discussion on future developments of the Dutch,gnitlile especially also accommodating RES
technologies and their development (Agentschap 28&debeer Nederland 2011).

Furthermore, the Ministry of Economic Affairs, Aguiture and Innovation is obliged to publish every
four years an energy report. The last reports daftd® June 2011 and identified intelligent netvgork
as one of the key priorities for the political adar{Agentschap 2011). The Ministry establishecsk ta
force on intelligent networks in 2008 to address tbsue (Agentschap 2011). The task force has
published an interim report in July 2010 and willbpsh a final document in June/July 2011
(Agentschap 2011). The main recommendation of #si force is to build actual demonstration
project to allow for “real life” experiences; ydhe realisation of demonstration projects waits for
approval and opening of public tenders (Agents@tddl).

Costs

The investments for the development of the gridfar@nced through a transmission fee, which is
distributed to end consumers only (Tennet 2011 rdtekamer 2011, DNBW 2011, NWEA 2011,
PAWEX 2011, Alliander 2011). Generators do not dbote until now (Tennet 2011, DNWB 2011,
NWEA 2011, PAWEX 2011). Yet, there are ongoing d&sions to raise the g-component (i.e.
transmission fee for generators), to also includeegators to contribute to the financing of grid
development investments (DNWB 201, Tennet 2011, rdtekamer 2011). A stakeholder though
expressed some doubts as to the reasonabilityisihgathe g-component, as any costs which the
generator would have to cover would finally be pasen to the final consumer anyway (DNBW
2011). If this is the case based on the increaskpgrt of electricity, some of these cost wouldha
end not be borne by local consumers.
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Market integration

Summary

The Dutch electricity market is well developed wath intraday market and a short gate closure set
one hour prior to delivery. A key issue for thetlfigsr development of the electricity market is the
further integration with neighbouring markets.

The support scheme “Stimuleringsregeling Duurzamer@ieproductie” (SDE) is based on a sliding
premium that balances the risk of varying eledfyiprices. RES-E generators need to sell theiruwutp
on the general market and have full balancing nesipdity. However, most output is sold under long-
term contracts, so that short-term market signalaat feed through to generators. A major overhaul
(SDE+) is currently in the legislative process thélt concentrate support on the cheapest RES-E
technologies. However, in terms of market integratio major changes are expected.

Relevant Legal Sources

Regulation in generation, transport and sale ofctetity is defined by the Electricity Act
(“Elektriciteitswet 1998’)3, which has been several times amended, with gtealaendments on 1st
January 2011.

Market Design

General availability of markets

Wholesale buyers and sellers of electricity camldrin various markets in the Netherlands. The
different market places in the wholesale electrimiarket are:

» Bilateral market (forward and spot)

* Over-the-counter (OTC) market (forward and spot)

» European Energy Derivatives Exchange (ENDEX) (fodya
» Amsterdam Power Exchange (APX) (spot)

e TenneT (balancing)

% Electricity Act: http://wetten.overheid.nl/BWBRO9D55.
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In the wholesale market, Programme ResponsibleieBafPRPs) have to notify the Dutch TSO

(TenneT) on a daily basis about scheduled traddgsatiher PRPs. All transactions of one PRP taken
together are called an Energy Programme (E-Progegmiie day-ahead market is operated by APX
and runs until 11 am prior to the day of delivery.

Electricity trading on the exchanges has been a&sing in recent years. Especially trading in thg da
ahead market increased significantly over the yastrs, in 2009 by more than seven times from
4 TWh to 29 TWh (ERGEG 2009). In 2010, the spot fordvard trading volume on APX-ENDEX
was 15 % higher (at 63 TWh) in comparison with 2088cording to Energiekamer (ERGEG 2009),
the APX day-ahead market provides a representapieé market price. Given this greater liquidity,
the price sensitivity of additional demand bidkiser than in previous years (APXENDEX 2011).

An important issue in the Dutch market is the ingign with neighbouring markets. According to the
regulator Energiekamer (ERGEG 2010), it has pustsuttial effort in recent years in further market
integration. Back in 2006, the Netherlands couplediay-ahead-market with the markets in France
and Belgium (Borggrefe, Neuhoff 2011). In NovemBe#40 this was replaced by the Central Western
European Market Coupling (CWE), comprising the pwas three countries as well as Germany and
Luxemburg. A cross-border intraday market with Belgian Belpex exchange was launched in
February 2011.

Intraday-market and gate closure

The intra-day market is also operated by APX andnspat 1 pm on the day ahead. Trading is
continuous and products are blocks of power foividdal quarter hours, one hour or two hour
periods. The Intraday Market runs until the gatesete which is one hour before deliveFyontier
Economics 2010).

On top of the intraday trading possibilities upltbour before real-time parties have the posgititit
(re-)balance their portfolio up to real-time e.g.case of a windmill malfunction or tripping within
their portfolio. To further increase trading oppmities and hence reduce risk for all market partie
ex post trading for balancing has been proposetidy'SO and will decided in the near future (NMA
2011).

Accessibility of balancing markets for RES-E

The TSO TenneT operates the balancing market atiteisingle-buyer for regulating and reserve
power (RRP). For producers with a capacity abov&@d it is compulsory to offer available RRP in

the form of bids. The offered RRP must meet sevamgliirements, varying from 5 to 100 MW (bid

size) (Van-der-Veen, De Vries 2009).

In an analysis of the Dutch balancing market fréva perspective of micro generation, Van-der-Veen
and De Vries.conclude that the Dutch balancing etaisfunctioning well and prices roughly reflect

the costs of balancing. They also propose to redueeminimum bid size in the balancing market
from 5 to 1 MW. Thus, it becomes easier for smajlmerators to participate in this market.
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Support Scheme Design

General support scheme design

The Netherlands have different support measures:
- price regulation (SDE)
- fiscal regulation mechanisms 1& Il (Environmentabtection tax reduction and EIA
- subsidies (Programme EOS)

Sliding feed-in premium - SDE

In July 2003, a feed-in premium was introducede-gb called MEP premium (“Wet Milieukwaliteit
ElektriciteitsProductie”). It was a technology-siiecpremium on top of the market price for power.
Under this scheme, Dutch RES-E producers receiviixkd premium per kWh for ten years. This
scheme was abolished in 2006,

In April 2008 the new support mechanism, called SD&timuleringsregeling Duurzame
Energieproductie”) came into force. Producers raakia premium covering the extra costs on top of
the wholesale energy price for a period of up todérs. Both the level of premium and the duration
of support vary by technology (Kema 2009). Therends fixed feed-in scheme in place as an
alternative option for RES-E generators.

A main difference between the old and the new systethat the SDE premium became a linear
function of the wholesale electricity price (Kem208, Improgres 2010). The premium is adjusted ex
post on an annual basis depending on the averaggiety price. Thus, the fixed premium payment
has been turned into a sliding premium. It is daled as the difference between the so called base
tariff that represents the projected RES-E prodactiosts and the correction tariff that is basethen
average market price. Both the base tariff andctreection tariff vary by technology. On top ofghi
sliding mechanism there is an overall ceiling om pihemium payment that becomes binding once the
market price falls below a level set at two thiafsthe projected long term electricity price (basic
electricity price).

Compared to the previous fixed premium, RES-E gdpnes are exposed to a lower upside and
downside risk, as they can expect to receive alaaysast the base tariff if their generation peois
such that it can earn the average electricity priderefore, RES-E generators are not exposed to
fluctuations in the annual average electricity @ridt the same time, provided that the base teval$

set at the right level, the risk of overspendindRiS- E subsidies is eliminated.

Nevertheless, in principle RES-E generators sallensome incentive to react to market signals. If
they manage to outperform the average electricitefhey can increase their revenues. However, the
scheme does not take into account the technologgifgpcapability of RES-E generators to provide a

generation profile that corresponds to the aveedggtricity price.
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Moreover, if — as described by Improges report @64the ‘dutput of wind farms is generally sold to
balancing responsible parties in long-term conteaébr a fixed price (often related to the forward
market)”, RES-E generators do not respond to short-term ehaignals. This means that the sliding
premium is first and foremost a mechanism to badhe risk of the overall subsidy payments, rather
than a mechanism to provide RES-E generators vhitht-¢erm market signals while maintaining
investment security.

Balancing responsibility

Like all other market participants RES-E generatase to sell their output on the markets and are
responsible for balancing. There are no separatendiag rules for RES-E. Importantly, the
calculation of the premium takes into account tbstg for settling imbalances. RES-E output that is
sold under long-term contracts to Balancing Resptm$arties is usually offered at a discount for
balancing costs (Improgres 2010).

A new regime SDE+

The SDE scheme ended on 31 December 2010. In Nare@mlO, the Dutch government has
proposed a new approach called SDE+, which is ¢&gelo come into force in the second half of
2011. The new model is currently in the legislafwecess.

This new scheme as proposed by the governmentits different in the way it supports different
technologies. There will be a limited budget av@#a which will be gradually opened in four phases
each year (Ministry of Economic Affairs 2011).

Least expensive technologies can apply first ftasglies. The contribution to be paid as subsidy wil
be increased from phase to phase, thus the chefapest of RES is the first to benefit from the
scheme. More costly projects can apply for highdasglies but only after the first round of alloocati
and if funding is left available in the annual batig

However, like its predecessor, the SDE+ schemeigesva feed-in subsidy covering the difference

between production costs (annually calculated pehrtology) and market revenue. The average
electricity price that provides the starting pdimit calculating the subsidy will still be estabkshon

an annual basis. Therefore, in terms of markegnaten, the approach applied in SDE will remain in

place.
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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 & 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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