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Foreword

This report aims to assess the integration of renewable energy sourceB)(IRESe European grids

and markets. Therefore, an extensive research of policies and legislation was conducted in order to
analyse the current state of RESntegration in eaclone of the 27 Member States. To ensure a
balanced and accurate understanding of the situation in each c@%rgtakeholdersom different

sectors (government, industry, associations, system operators andagremontactedOver 2000f

them agreedio be interviewed and participated afterwards in consultation rounds. A detailed
description of the methodology applied in this study can be found in Arorepdgel71

Regardingnetwork integrationseveral issues to the integration of RE$to the grid( Aibar r i er s o
were identified as being the ones with the highest frequency of occurrence in the Member States
Namely, 40 were identified inthe connection phas 7 in the operation phase and 16 in the
development phase. It is clear that each Member State has its specific national conditions that can lead

to uniquespecific situationsThus, to carry out an overall assessment of the main barriers t& RES
integraion in Europe, a harmonisation and generalisation prooéssuch situationshas been
necessaryand similar situations have been grouped in broader categtnef7 national reportshat

served as a basis for thgesent conclusionprovide a moredetailed description of theational

situation in each one of the Member StafEse generalisation enabled the authors to address th

barriers at the European level and ttmiprovide recommendations accordingly.

Furthermore,tiis of utmost importance underline that the perspective considered inréymrt is
mainly the European one. This means that the issues takeraig@stconsideration aremosty
relevant at EU level because common to a significant number of Member Statbsssues may not
automaticallybe also the most pressing ones in the Member St&asclarity, themost relevant
issues at Member State leegt listal in the grid connection, operation atelvelopment parts (pages
25, 49, and59) and inthe dhapterdedicated to these issues page97. For a detailed assessment on
them, reference should be made to #ienational reportsConsidering that it was not possible to
include in this report all the details mentioned by stakehslde detailed assessment of the specific
barriers in each one of the 27 Member States is provided in the national reports only.

Because of the harmonisation and generalisation process, and becaus&wbfeanperspective
intended for this reportall the details reportethty Member State3 r e pr e soalchriotaliei v e s
preserved in the present document. For this reaBenauthors would like to stresgain thatthis

report presents mainly results at EU level. A brief summary of the different Membe&sSta
provided, however etailed explanationsf nationalbarriers at areonly illustrated in the country

reports.

The term fAmar ket integrat i o imégratiomof differers Eurogegnor t  d ¢
markets, but rather to RHES into themarket Regardingthis topig the country studies contain an

overview of the different markets and support schemes in th@7ZEUh this final reportinstead,a

differentiated view on market integration is provid&gecifically, i is argued that markertegration

of variable RESE should be based on the flexibility potential these plants can provide and that market
integration is not necessarily the most important factor in providing the required flexibility.
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One last clarification as regards the Uaitéingdom and the Republic of Ireland: reports on these two
Member States have focused on the regions of GreidirBand Ireland (h island) and thus
assessments relate to those geographical areas. The reason for this choid¢orhibat Ireland is
integrated in the Irish SEM market, not in the BETmarketof Great Britain. Because of thiand

given the context of this projethe authordiave chosen to analyse Northern Ireland togethertidh
Republic oflreland. For simplcity, throughout the text, the tesfi Me mber orSt @¢ en@ynt r y 0
be used also with respect to Great Britain or Irelalidsland) especialywhenthey are listed among
otherMember States. This is however done only for the ease of the readeramdcase he authos
wouldlike to stress that Northern Irelandpslitically part of the United Kingdom.
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Executive Summary

The Europeanlectricity system hashangedsignificantly in the last decade. Simply putthas shifted

from a monopolysystan with fewer stakeholders, large and controllable generating facilitiesfamd
publicly-owned companies to #beralisedsetting in which the number of producers has grown
exponentially, generating facilties are diminishing in size and dygem is bimg unbunded
Integration of RESE in such a liberalised setting requires an appropriate regulatory framework, both
in terms of network and market integratiamprder to yield all the benefits it is intended to provide.

This report provides an assessinef how different countries are reacting to the challenges brought
aboutby the new setting in terms of adaptation of the grid and the market to théncapaseof RES

E. This assessment is providedour areasi.e. an assessment of RESntegration in the phases of
grid connection, operation, developmandin the market.

Grid connection

Grid connection seente be a quite critical phaskengthy procedures or delays, lack of grid capacity,
complex procedueand a weak legal position of plant operatorssaree of thassues blocking RES

E integration in this phaserhesedifferent issueshave been reporteid one third to two thirdf
Member States. Further issues reported in this area are virtual sataradi speculation, neshallow
cost regime and a lack of commmication between stakeholders.

Although the grid connection phase is extremely critical for-EESegration, and thissues reported
are guite clear and common in the affected Member Statgsa few NREAPS recognise thesues
as a blockagand address them accordingly

In this phase, the authors identified about 40 barriers, as opposed to 7 in grid operation and to 16 in
grid development. These numbers do show that grid connectioa mdht critical phase, however
they should also be re&depingthe following points in mind:

A Grid connection is the first stage that stakeholders encounter folERE&gration; it is thus
the most Atangibledo stage and the one to whi
can therefore be expected that more informasi@vailable inthis regard.

A There is astrong complementaritybetweenthe phases ofgrid connection and grid
development. Several barriers identifiechiid connection are also relevant for development,
for example as regards cost sharing for grid reinforcement orwaidg times linked to
building new lines. For this reasoseveral of the issues under discussion in the current
debates on grid development may also be considered with résgigetonnection phase.

Main barriers across the EU 27 in the connection ptse

The following table provides an overview tife identified issues and possible solutions to mitigate
them:

$7] RES kot
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Identified issues Possible solutions

Table 1: Overview of identified grid connection issues and solutions

Main barriers identified in each Member Statein the connection phase

Member State Main barriers to integrationin the grid connection phase

' The tenyear network development plan isCommunitywide nonbinding plan developed by ENT SB with the objective to ensure
greater transparency regarding the entire electricity transmission network in the Community andto support the decigiprooessrat
regional and European level (ENT-$&2010)
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Table 1: Main barriers identified in each Member Statethe grid connection phase

Grid operation

The operation phase seems to provide a fairly favourable envirbnondme integration of REE. It
should be recalled, however, that several countries still show a very low share-& é{fegating on
their grid, thus thisphasemay simply not yet beroblematic due tdhis low RESE share. It is
possiblethat with anmcreasing REE sharethe situatiorwill dramatically change in the future and
that thus early steps would be required to minimise future impisicist barriers to integration in this
phase appear to be linked to national aspects, thus intervention eondeeded ahé national level,
rather than athe European ond¢dowever, our research has revealed gt curtailment in the sense
of reducingRESE production due to grid issugs a critical issue in a number of countriespecially
due tothe lack of curtailmentrules compensatiorssues, and the expected increaseustaimentin
the future

As regards the NREAPSs, it appears that also in this case the dedscmdire not much recognised
and addressed. Out of 14 Member Statewhich curtalment a a connected issueere identified
only 4 address this issue.

Main barriers across the EU 27in the operation phase

Identified issue Possible solutions

Table2: Overview on identified grid operatiornssues and solutions

Main barriers identified in each Member Statein the operation phase

Member State Main barriers to integration in the grid operaon phase

¥J RES
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Table3: Main barriers identified in each Member State the grid operation phase

Grid development

As regards the integration of REESIn the context of grid developmeittappears thatwverall, this is a
ratherunfavourable environment. The main barriers blocking fEE8tegration in this phase are a

low consideration for RE& in nationalgrid development plans, lengthy procedures, the lack of an
obligation for the gridoperator to reinforce the grid when a newly connected plant requires it and a
weak legal position of plant operators to request such reinforcement, complex or inefficient procedures
and lack of incentives for the grid operator to reinforce the ghdsesituations are mostly evident in
areas with low population and high RESpotential, often at DSO level. Furthermore, current
regulatory instruments may only partially cover costs. Unbundling, moreover, appears to have
impaired the financial situation obse grid operatagy thus giving rise to additional difficultieg&ach

one of thesassues is present in between 7 and 11 Member St@essidering the complementarity of
RESE plants and grids as two parts of a bigger system, it is clear that focustshgaen to both of

them in parallel. Benefits from this parallel addressing would aid their development and allow mutual
benefits.
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Also in this case, it appears that the NREAPs of the affected Member States aligned with the
issues in this studylnonlyfvec ases a detected barrier finds a <c
NREAP.

Main barriers across the EU 27in the development phase

The following table shows the identified issues and possible measures to address them.

Identified issues Possiblesolutions

Table4: Overview on identified grid developmenissues and solutions

Main barriers identified in each Member Statein the development phase

Member State Main barriers to integration in the grid developmenphase

‘I RES
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Table5: Main barriers identified in each Member Statie the grid developmentphase

Actions at EU level

Most of the solutions to address the issues identified in the grid connection, grid operation and grid
development phases should be taken by Member States. Still, actions at European level seem advisable
as they would enhance adaptation at national laMith regard to the following actions we would
recommend harmonisation at European level:

A Harmonisation of a Network Code to reduce long lead times and to simplify complex
procedures. This action is already in preparation;

A Introduction of obligations foMember States to
A gather data on REE development through a public registry and on BHSrgets,

. eclareon ’ 4 ﬁﬁ‘%GRAﬂQN gﬁw
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A develop broad guidelines for tidevelopment of the power systaémorder to better
align the pace of grid and RESdevelopment;

In view of the principle ofsubsidiarity, harmonisation of national legal frameworks regarding the
following items cannot be recommended without further analysis:

A Obligation for Member States to tackle the issue virtual grid saturation;
A Definition of a general legal framework faggulating grid curtailment;

A Introduction of a clear obligation for grid operators to reinforce the grid to accommodate new
plants; and

A Introduction of a harmonised regulatory regime on cost bearing and sharing.

As an alternative to harmonising natiore v/ , in the above cases, it may
actionso such as awareness rmatigae tiegdentfied issuescoo ur a g i
their own.

Market integration

Market integration

As for market integration, the report doe$ fazus on barriers to integration in the same waip #%

network integration part. In the case of market integration, the main challenge is not to overcome
existing barriers, but to find the right level of market integration for different-REhnadgies and

promote it accordingly. For market integration, there is no obvious blueprint or even legal requirement
on an EU level that can be implemented by Member States. Some Member States have a lower degree
of market integration than others, yet thigslmot imply that the REE framework is less advanced.

Nevertheless, with an increasing share of R $arket integration becomes a more pressing issue.

The market integration chapteroposes a differentiated view on market integration that enables a
structured analysis of different market integration mechanisms found in tH&7Elduntry reviewlt

combineghe analysis of the flexibility potential of RESwith a differentiated risk analysis and thus

provides the basis fa more differentiated evaltian of the potential to integrate RESInto markets

t hat moves beyond siinmpwiyt hj unxa armpaos ke tme hardedeglr at i C
Aguota with f ulohtherotherkamd i ntegrationo

The following issues should be considered when gsuarket integration of REB in the EU:

1. This study has argued that tiiain rationale for integrating RES into electricity markestis
to explat their flexibility potential. This requires a clear understanding of the flexibility
potentialof RESE in Europe and what this flexibility can contribute $olve the overall
system challenge&/ore work needs to be done in that area.

2. As opposed to network integration, the AfAthe
market integration.

3. Market integrationof RESE is a matter of both adapting support schemes and setting up
adequate markets. RESshould not be exposed to market risk when markets are not ready

yet.
$7] RES kot
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At the same time, some of the system challenges that result frorie RB&uUId be tackled by
providing adequate markets rather than exposing RESmarket risks. For example, in order

to provide efficient balancing, functioning balancing markets are arguably more important
than exposing REE& to balancing risk.

In terms of market design, RESintegration requires functioning markets in general, as well
as more specific mechanisms to deal with the uncertainty of RE&mely intraday markets

and short gate closure times. The review of theZZlshows that Member States generally
move into the dection of providing more flexible shetérm markets. However, there are still
large differences in the EB7 in that respect. There is scope for further promoting this
process at the EU level.

Beyond market design features that are already heipgmented, like for example intraday
markets, more work needs to be done on how market design can be refined further to make the
system as flexible as possible.

In terms of support scheme design, the Elreview has shown that there is a broad range of
different regimes in place that combine various support scheme elements in different ways to
exploit RESE flexibility. There is a broad number of parameters that is critical fortéining

these market integration mechanisms.

For evaluating these diffemeschemes, it was proposed to differentiate between price, volume
and balancing risk. REB generators should only be exposed to market risk they can manage
and where they can provide flexibilty to the system. Especially in the case of fluctuating
RESE market integration has to be in line with the variability and uncertainty of their
generation profile.

The review has shown some examples whereifeedhemes have been adapted to introduce

an element of price risk.

There are also a number of differentagples in the Et27 where RESE generators are
provided with an incentive for forecasting and balancing, without being exposed to the full
market balancing risk.

+¥1 RES Oko-Institut
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Introduction: the integration of renewable energy
sources in Europe

Transition of electricity system and its challenges for national
regulation

Integration of RESE in the European grid has become an increasingly relevant issue in recent years,
mostly due to the rapid pace of change that the energy sector has been showing. Despite national
peculiarities, in fact, all European Membert8sawere affected by two fundamental developments, i.e.

the liberalisation of the markets and the growth of new JRE®chnologies. As a result of
liberalisation and unbundling in recent years, the electricity system has been becoming less
concentrated andcentralised. Large and centralsed conventional power plants have been
complemented and partly replaced by small, decentralised and less programmaibes&ESes. In
addition, more and different market players are involved in electricity generatimsmission,
distribution and network planning and development. Many of them are private actors that follow their
own agenda and often have contradicting interests. As a result, the group of decision makers and
stakeholders involved in generation and distign of electricity is today becoming more
heterogeneous

This development is leading to new challenges. First, there is a technical aspect. Generation,
transmission and distribution of electricity are today more independently organised. The new system
sdting, with relatively lower interaction between grid and generation planning, is more challenging for
the network in terms of swiftly reacting to changes of generation capacities. Thus, its adaptation to the
new system may lag behind. Second, there isranwnicative aspect. The increase of market actors
with contradicting interests creates a need for additional communication. Such communication,
however, is further complicated when stakeholders do not want to cooperate because of contradicting
interests g at least in some countries, because of lack of trust. Third, there is an economic aspect. The
growing number of private actors requires transparent market conditions that allow fdertong
planning. Otherwise, investments both in infrastructure arstRBystems are at risk.

Because of this situation, blockages to the integration of-RBBpeared in different areas, in some

cases the same patterns have appeared in different countries and in some others they were strongly
linked to national factors. @sidering the expected growth of RESn the next decade, accelerating

the rate of adaptation of the grid, of the overall system and of the involved actors-t geSration

is becoming a crucial matter for Europe. In this context, it is the mairataskhallenge for national
regulation to adapt the legal framework that allows for the integration oflRE® the national grids

and markets.

The need for grid and market adaptation

The adaptation of the grid should be considered differently in @imsrmission and in the distribution
grid. Particularly on the transmission level, the main challenge is to ensure timely infrastructure

$7] RES kot
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development to connect new generation centres like largdane and ofshore wind resources, and,

more in the long ten, possible large solar thermal power generation capacities in Southern Europe
and other Mediterranean regions. On the distribution level, infrastructure development includes both
conventional grid upgrades as well as the development of intelligent netasrgart of smart grid
concepts. The transmission grid, in particular, would recuestantialmodifications to integrate a
higher RESE generation sharé&rid capacity, smart grid concepts and level of interconnection should
be taken as maipoints ofconcern when discussing measuresliow the grid to support the high
intermittence level of the connected RE®lants, while still guaranteeing a safe operation of the grid
and compliance with the grid security standards (e.gl) Mven in times of fullload. If the
modification of the electricity system does not take these points into account, overall costs may
become much higher than the benefits expected from increasing penetration of RES in the electricity
supply, resulting in a severe barrier to deselopment of RE& plants.

Especially with regard to the connectioh RESE plants to the grid, which forms the first and
currently most relevant step for the integration of RESt has turned out that many problems
currently exist at distribution @ level. With this in mind, it should be pointed out that the discussion

on integration of REE (e.g. control of DSO, grid planning, harmonisation of technical regulations) is
far less developed when it comes to the development of the distributiorVigisd.of the ongoing

studies that examine perspectives and barriers for the integration oERE® the grid deal
exclusively with the transmission level. This imbalance is quite easy to understand. From a European
perspective, the cooperation between T84y appear more important. Moreover, it is certainly easier

to communicate to about 35 TSOs rather than to talk to more than 2300 national DSOs that provide no
visible contact person at European level. Still, for the sake of an improved cooperatioimgelf &Sl

E, national DSO should play a more prominent role. On the one hand, they should be more involved
and monitored. On the other, they should be more supported and their needs should be taken more into
account.

As opposed to network integration, whisha fundamental prerequisite for RESdeployment and,
therefore, has been addressed by the EU and its Member States for a while, market integration of RES
E has recently remerged as an issue, also in the context of the move towards the interretl mark
This is largely due to the growirglhare of RESE that increasingly affects the electricity market. The
specific requirements to enable market integration are still under discussion and are less legally
formalised than the grid integration requirement8orEs by the Member States to promote market
integration are therefore generally less advanced than measures to ensure grid integration, and
typically depend more on the share of RE® the respective market.

In summary, four reasons can be outlinedtfar need to support the integration of electricity from
renewable sources (RHES into the electricity grid and the electricity market:

1. The need to promote a simultaneous development of grid systems and electricity markets in
order to support the ambitisdlEU and national REB policy goals;

2. The need to allow grid access to renewable sources as a fundamental prerequisiteEor RES
developmentas well as the need to intervene in different areas to allow this increased amount
of RESE generation to operagecurely on the grid

3. The need to adapt the grid to the raising share of-RE8ough infrastructure development
and through reforms of regulatory frameworks;

$7] RES kot
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4. The need to make RHES more respondent to market developments. With an increasing share
of rerewables, renewable energy plants can no longer be operated in isolation from the
electricity market, but the potential to operate these plants in accordance with market
reguirements needs to be exploited, yet without undermining the support schemes. Bfplac
course, this is a quite delicate topic, which is undergoing intense debates. The other side of the
medal would be to adapt t he-E padicipater &sdlutisnt r uct u
that may be favoured by RES producers and associatiodg1 optimal solution has not yet
been defined.

EU and national lawi levers for achievement of RE& integration

The integration of REE was taken into account as soon as the regulation of the promotion & RES
started at EU level. Adrady 10 years ago,ictive 200/77/EC required the publication of costs of
technical adaptationdwhich are necessary in order to integrate new producers feezlegjricity
produced from renewable energy souttes For t h ifag to sag thas Directive 200A7/HECs

| a iddwn ihe framework for the integration into the grid of electricity from renewable energy
sources. This assessment stems from Directive 2009/2&/E@ successor of Directive 2001/77/EC.
Directive 2009/28/EC also recognised the key role of HEH®egration in a broader scale by stating

t h a@here ifa need to support the integration of energy from renewable sources into the transmission
and distribution grid and the use of energy storage systems for integrated intermittent production of
energyfrom renewable sourcé’s

In this regard, Article 16 of Directive 2009/28/EC regulates, among others,

the framework for the development of transmission and distribution grid infrastructure;
the transmission and distribution of RESas well as the accesSRESE into the grid;

the connection of RESE installations;

the bearing and sharing of costs related to technical adaptation.

AwbdpE

The 3rd Legislative Package for the Internal Market in Electricity further emphasized the importance
of grid infrastructure, aling for coordinated operation and development of national transmission
networks and for harmonised European regulatory framewdfksough Regulation (EC) 714/2009

the 3rd package further called for the creation of the European Network of Transn8ysiem
Operators for Electricity (ENTS®) and for the adoption of a ntxinding Communitywide Ten

Year Network DevelopmentPlan (TYNDP) with the objective to ensure greater transparency
regarding the entire electricity transmission netwmr the Community and to support the decision
making process at regional and European level.

2 Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on the promotion of electrieity frmmdu
renewable energy sources in the intemal electricity market, Article 7.

3 Directive 2009/28/EC of the EuropeararRPament and of the Council of 2gril 2009 on the promotion of the use of energy from
renewable sources and amending and subsequently repealing Directives 2001/72603/@0dEC Text with EEA relevance, henceforth
ithe Directiveo.

% Directive 200028EC preamble (n.57)

® Directive 2009/72/EC of the European Parliament and of the Councilafl 2009 concerning common rules for the internal market in
electricity and repealing Directive 2003/54/ECText with EEA relevance

6 Regulation (EC) No 714/2000f the European Parliament and of the Council of 13 July 2009 on conditions for access to the network for
crossborder exchanges in electricity and repealing Regulation (EC) No 1228/2003 (T ext with EEA relevance)
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Most of these objectives had to be first transposed at Member State level. The main task and challenge
for national regulation is therefore to adapt the legal framewatkatfows for the integration of RES

E into the national grids and mar ket s. Darectiyv
significant variation between Member States in the degree of integration actually achieved
Therefore, this repodimsat assessing the variation of the degree of implementation between different
MemberStatesiwo years after the Directive came into force, as well as to provide an indication of the

main barriers that hinder RESintegration. One of the key resuttsthis study is that in many cases,

the national legal framework has not been sufficiently adapted to compréiemthanges that took
placeduring the tansition ofthe nationaklectricity systerm

" Directive 2009/28/EC preamble (n.64)
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Structure of this report

This report is organised ingix main chapters, besides foreword, introduction and annexes.

The first three chapters deal with the assessmepitobflens to RESE integration in the phases of

Grid Connection, Grid Operation and Grid Development. At the beginning of each one of these
chapters, an overview of the main findings is presented. In this overview, an assessment of the
conditions offered in the different countries for RESntegration is given and the massues that
hamper integration in each phase are outlined. Subsegudm|mainissues to integration in each
phase are described and, where possible, reasons foistheseare also given. Possible solutions are
suggested at the end of edas$uedescription. Lastly, a table outlining whether the NREAPs of the
affectedMember States addresses the different barriers is provided.

The fourth chapter deals with Market integratiomstihe main characteristics of RIEESechnologies

are recalled as an important factor that determines their ability to react to market Sgeoalsd, a
differentiated view on market integration is proposed. Third, based on these arguments, an overview
of different market integration mechanisms in the-EUis presented, showing a broad range of
approaches to deal with price, volume and batanagsk.

The fifth chapter draws from the results outlined in the preceding chapters and in the national reports.
In this chapter, recommendations at EU level are provided for the areas of Grid Connection, Grid
Operation, Grid Development and Market Ingegm.

In the sixth chapter, the main barriers identified at national level together with a brief overview of each
Member State are reported.

The Annexesre structured as follows
A Annex | (p. 171) describeghe methodolgy of the project;
A Annex Il (p. 177) provides thdist of contacted stakelders
A Annexlil (p. 189 contains a list of all harmonised barriers. These are all the barriers reported
in the different countries in the grid connectiondgsperation and grid development phase;
A Annex IV (p. 199 includesthe templates that were used in the research phase of the project.
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Assessment of integration of electricity from
renewable energy sources into the grid

In the following we compare and evaluate the results of the research conducted at national level
regarding the integration of RHS into the grid. The assessment is structured alonghtbe main

issues relevant fahe integration, i.e. the connection of the RESlant to the grid, the operation of

the connected REE plant ad the development of the grid.

Grid Connection

Connection to the grid is the first step to integrate renewabdeng the first phase in which REES
producers, grid operators and other stakeholders come in contact. Therefore, this phase is also the one
in which the first obstacles towards integration of REBay appear. For the purpose of this chapter,

it is assimed that grid connection of RES producers to the grid is always a positive value: the more,
the better. Of course, this simple approach does not imply an economic judgement, which pertains to
the market and the support schemes, discussed in a chapter@ialoes it include considerations

about dispatching, grid stability, and grid development, which are also discussed in the following
chapters.

Provisions relevant for grid connection can be found in Article 1@&g)pf the Directive. Based on
theseprovisions the following areas were identified as possible sources of barriers:

Grid connection procedure;

Obligations, legal responsibilities and addressees;
Enforcement of legal rights of the RES producer;
Costs of grid connection.

ERE I

Further details on thepecific analysed points are provided in the researcplaégmin Annex lon
pagel7l

Overview on national ratings and mainiss ues

According to the results ohé study, grid connection is the phase posing the strongest barriers-to RES
E integration as depicted in theapbelow.

This mapaims at providing an overview of the EU 27. Though it is based on the results of the research
at national level, it is a greaimplification of suchresultsand it should be taken as sucfhe
evaluations reported in the maply relate tothe RESE context(mainly to variablesources such as

wind & PV), furthermore, ndifferentiationis provided in terms afrid levels or RESE systemsThe

authors of this study concede that the evaluation is partially based on subjective assessments either by
other stakeholders or by the authors themselves. This challenge has been addressed by resting the
evaluation on a broad variety of difemt opinions, by taking more objective elements into account,

such as the compliance with the requirements of the NREAP template, and by conducting a total of
three consultation rounds.

$7] RES kot
@) :cloreo ' INTEGRATION Oz nstiutoX

25



RES Integration Final Report
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Figure 1: Assessment of connection process in European Membe eStasBource: RES Integration Project

Given that most of the Member States offer negative conditions for conneictisnnot very
surprising that most of thessues that were identified in our research relate to the grid connection
phase. Three reasonsusd behind this predominance:

1. Connection to the grid is the first stage that stakeholders encounter fét RE§ration; it is
thus the most Atangibled stage and the one t
It can therefore be expectdtt more information would be available in this regard.

2. The existence of barriers to RESintegration in the operation and in the development phase
implies that a certain amount of REESs already connected to the grid, i.e. RESre already
playingar ol e, al beit small, in the countryods ele
be the case. In particular, barriers to grid connection can be quite strong in some countries and
can put strong blocks to RESintegration. In such cases, operatiblR&SE on the grid and
development of the grid according to RESnay be matters that are not yet being discussed.

3. The amount of money that needs to be spent in the connection phase either by plant operators
or grid operators is quite high and may leaddoflicts between these parties.

8 Though the maps shows the Republic of Ireland and the United Kingdom, such assessments are referred to
Ireland (all island) and Great Britain, i.e. Northern Ireland is given an assessment together with the Republic of
Ireland in the context of the SEM nhaet. For further details, please refer to the foreword on 8age
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The following paragraphs present the maisues for RESE integration in the connection phase.
Based on the number of countries in whisdues for Grid Connection have been detected, a ranking
has been produced and tp Bissues have been selected as the most relevant in Europe: ttveotop

issues are in fact present in 17 countries in the EU 27, while the bottom one of the 8 is present in 8
countries. All Member States have at least one of tiwesses. The following table provides an
overview of these barriers and of the countries where they occur. Afterwards, these top eight barriers
are being discussed in greater detalil.

Issues related to Grid Connection Member States where thisssueis present

Table6: Overview on grid connectioiissues in European Member States

The perspective consideredtime above table isnainy the European onemeaning that the listed
barriers aremosty relevant at EU levekimply because common to a significant number of Member
States Suchissuesmay notautomaticallybe also the most pressing ones in giegle Member States
Thetable below provides a short listing of the main barriers identified in the EU 27. For further details
on them, reference should be madeh® chapter dedicated to these issue®Tp.to Annex Il (p.

189 and to the national reports.

It should also be considered ththe assessments provided in Figure 1 do not diregkte to the
number of barriers identified in one Member State, but to their severity, as described in the national
reports. The table below provides an indication of the most important barriers at national level.

‘ Member State Main barriers to integrationin the grid connection phase

RES
INTEGRATION
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Romania Virtual saturation
Access to credit
Information management

Slovakia Delays during the connection process
Speculation
Slovenia Administrative procedures

Long lead times
Enforcement of RE$S LINR RdzOSNA Q NA IK (G a

Spain Delays introduced bgdministrative procedures
Heterogeneity of DSO technical requirements
Sweden Cost bearing and sharing

Table7: Main barriers identified in each Member Stat@ the grid connection phase

Long lead times / inefficient procedures

Mechanism ofssue

This cdegory groups all aspects connected to the time the plant operator needs to wait before
connection to the grid and feeding of electricity in the grid are allowed. Long lead times are mostly
connected to procedural aspects. Specifically this may takertheof@xcessive times being given to

deal with applications, systematic delays of the responsible administrations to provide an answer, long
times taken to carry out an Environmental Impact Assessment (EIA), an erroneous or unbalanced
allocation of deadlies in the legal framework. Usually, causes for ifssieare complex or inefficient
proceduresinappropriateallocation of deadlines, virtual saturation and unclear orheonogeneous
procedures, meaning that the procedure is not well defined or Vaaies across grid operatoRES

E producers and grid operators are the two stakeholder categories mostly touchedssyetimshe
connection and in the development phase.

It should be pointed out how these issues are not only relevantdorthection phase but also in the
development phasas there is a clear complementarity between grid connection and grid development.
This emerged through the stakeholder consultations and can be observed also upon considering the
nature of the issues. Utiately, the points outlined in the above paragraph impact on the construction

of new infrastructure or the reinforcement of existing one. Clearly, these issues could apply both to the
construction of a connecting line for a new plant or the necessargroginients to accommodate a

new plant (thus grid connection), or to the development of new infrastructure in a longer term
perspective (this grid development).

Outcomes ofong lead timesnclude firstly a lack of security for RES as regards the timing tfieir

invest ment in a new plant, and subsequently in
common, it can be expected that access to credit may be limited or banks may impose stronger
boundaries to investors that request loans. Thus, in@etieisissueacts as a deterrent for investors

in RESE. For the grid operator, instead, this takes the form of an astusdto the development.

Plans for grid development may in fact be in place and may be well geared to the needs of the
electricity system in the medium term. However, in case too much time is needed for implementing
each aspect of the plan and in case delays play a strong role, the conditions and the needs for grid

%] RES o
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development might change and the plans would not include new protilambkave arisen in the
meantime.

Presence and severity in different countries

Long lead times and delays have been reported isolintries in the connection phase and in 9
countries in the development phase. 5 Member States show the presencesifidbisth as regards
grid connection and grid development.

Grid phase Member States

Table8: Presence of théssued [ 2y 3 £ SI R GAYSa k RStle&aé¢ Ay GKS 9! wut 0@

[l Barrier detected
| Barrier not detected

¥/ RES
~ L!INTEGRATION

Figure 2 Geographic presence dgheissued [ 2 y3 f S R { A Y Soaneation RHade Gréed indicatgs thatkhé
issuewas not reported, red indicates that theissuewas reportedin the Member State.This map should be read in
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O2yySOiA2y (2 -Hskde, a3 B idzyossinle thaia higBef share implies the existence of more probiewis
the availability of more information.Source: RES IntegratidProject

[ Barrier detected
Barrier not detected

]
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Figure 3 Geographic presence deissueda [ 2 y3 f S| R A Y@&¥elopmeR$dse Grak i inditajes tha e
issuewas not repo’rtedi red i ndicateg that theissuewas reported inthe Member State.This map should be read in
connectiont 2 U KS O 2Ezfdrd\ds @ & possihlé that a higher share implies the existence of more problems and
the availability of more information.Source: RES Integration Project

Causes and interconnection to othssue

In both the connection and thewklopment phase, long lead times have been reported as being
directly caused by complex or inefficient procedures, meaning any burden caused in the connection
process itself such as a large number of responsible administrations to contact, preseremlof sev
steps in the procedure in comparison to other countries or internal bureaucratic issues leading to time
loss. In the connection phase, however, some stakeholders also indicated that the actual deadlines
stated in the national regulation are unrealigticomparison to the amount of time that the process
would actually require, for example in case an EIA is requiteshould be underlined how research
results for Lithuania outline the presence of complex procedures, but not of long lead timeteiThe la

is not perceived as a barrier and thus not shown in Figure 3.

Further causes that contribute to long lead times and delays have shown to be virtual saturation and the
presence of unclear or ndmomogenous procedures for grid connection. The formdessribed in

detail on page37. As regards the latter, a distinction should be made between unclear/non
homogenous procedures and complex procedures, as previlesdribed. Thassue of complex
procedures, in fact, relates exclusively to processes that could be improved, wherisasetbf
unclear/norhomogeneous procedures relates to situations in which the actual process is not defined
(totally or in part) orin case the process differ from grid operator to grid operator, which is clearly a
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worse situation for a REB producer. It should be also underlined that bieues i complex
procedures and unclear procedurasay ceexist in the same Member Stateckias in the case of
Hungary.

These aspects are summarised in the scheme below.

Complexorinefficient
procedures

Deadlines not well
allocated

LONG LEAD TIMES

Virtual saturation

Unclearor non-
homogeneous procedures

Graph 1 Main reasons in the EU 27 ftheissued [ 2 y 3 f S+ R (iSourcs: REXInteBrétibn-Péofeat @

Possible solutions, based on evidence in EU Member States

Clearly, solutions to thisssueare very much tied to the national environment. Procedures for grid
connection and their management are ultimately a national matter, thus the solution would largely
depend on what factors make the connection procedurdecoampnefficient.

In some cases, the barrier could be mitigated by a thorough analysis of existing processes in order to
identify and improve existing inefficiencies. Another solution would be to introduce legally defined
deadlines until when the gridbenection process is ready. However, experiences from other Member
States have shown that this solution should be treated with great caution. Quite often, deadlines are too
long, not legally binding or cannot be enforced because of loopholes such as asti@s that

extend the deadlines. For this reason, it would be wise tadésgualitative criteria, fonstance that

the installation shald/l be connected to the grid
recently introduced in the Gaan system.

Moreover, the government (of the Member States whereasthie was identified) should carefully
scrutinise the existing administrative procedures in order to identify measures for improvements.
Solutions that might be taken into account are mbduction of load for public administration by
outsourcing particular tasks to private experts and the simplification of permission procedures through
harmonisation of processes. Another solution would be the introduction of the so callstpmpne
shopping, thus assigning one central agency the task of coordinating the authorisation procedures,
thereby providing assistance to the applicants. This idea has been proposed already by previous studies
and policy papers. However, the importance of this indicagsuch should not be overstated. In some
countries, the permitting procedures can be very lean even though several administrations must be
involved. On the other hand, in other countries a single authorisation procedure exists in theory;
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however, de fao, the central agency must obtain authorisations from up to 50 (!) administrative
bodies, thereby foiling the original plan (AEON 2010). In fact, it seems more important that the
number of authorities involved is limited to a reasonable amount and thaiuthorities are
responsive, no matter whether they are addressed by a public agency or by a private person.

A recent study by the consulting company Roland Beafger addressed this problem and provided a
series of recommendations to be enacted bothational and on European level. The study starts
from recognising the frequency in delays in projects given priority status under theElrapgan
Energy Networks (TEMNE) guidelines. Results presented in the study further indicate strong
opposition to pojects from stakeholders and complex national permitting procedures as the main
reasons for such delafRoland Berger 2014).

Whereas our research also indicated complex national procedures as a cause for long lead times /
delays, stakeholder oppositidras not been signalled by interviewed stakeholders as an equally
relevant issue. It is beyond the scope of this report to carry out a full comparison between the results
and recommendations provided in the present report and in the Roland Berger studysufis of

both are here reported in parallel to provide the reader with a more comprehensive perspective on the
matter. For further details, referral is done to the final report of the Roland Berger study, available on
the website of the European Comnsios.

The Roland Berger report indicates that there is room for improvement in terms of permiting
procedures in five areas:

Improve Transparency and Manageability

Empower Authorities

Optimise Permitting Procedures

Improve Project Developers' Planning dndolvement in Permitting Procedures
Improve Communication and Mitigate Public Opposition

o s wDNE

For each one of the above areas, a number of measures at national and European level have been
provided.

In the opinion of the authors, the measures provided yriddBerger in their study may well respond

to the current EU needs for improvement. Priority, in our opinion, should be given to interventions in

Area 37T AOpt i mi se Per miitand sulgpequentloio Ardau4 felsmdpr ove Pr oj ¢
Developers' Plannngnd | nvol vement in Permitting Procedur
recommendations for both areas; most of them are provided for the national level. We agree with this
perspective, given that procedure and stakeholder engagement are ultimaaditynal matter and

should therefore be dealt within the national borders. As regards the measures proposed, though we
agree with them in general terms, we find that their application could not be a standard one for all
affected Member States. Each MemBégate has unique characteristics, and whereas a solution might

very well work in one country, it may not work in another one.

Finally, we do not see the benefits of applying Measure 14 proposed by the Roland Berger study,
which calls for limiting legal reourse to a single level of jurisdiction. As already pointed out in the
Non-Cost Barriers Study, such procedure would embody the risk that the expansion of RES in general
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could lose its reputation. Moreover, protest groups may find other means to ekarie$o4gtility
towards infrastructure activities (demonstration,irsst, etc.), which can also reduce perspectives and
legal securities of the infrastructure development (AEON 2010). The Roland Berger report indicates
t h ad thefdecision taken by thagie level of jurisdiction is final, the responsible court should be as
high as possible . I f implemented, in our opinion, t his
levels with such proceedings whereas proceedings of higher importance and oftddfifestenay not

find sufficient capacity in court. This would impact even more countries where the lengthiness of legal
proceedings is also indicated as a barrier: in case there were only a single level of jurisdiction for
permittingrelated procedures, dthat would be a higher court level, there could be a risk of overload

in that court level. This would further expand the time needed for a proceeding and have a negative
impact on process that would have a higher importance in relative terms.

Lack of grid capacity / different pace of grid and RESE development

Mechanism ofssue

This issue refers to the impossibility to connect to the grid because the grid infrastructure is
insufficient to allow connection of new plants. Quite often, this is not a permanent but a temporal
problem. In these cases, the growth rate of {EES higher than theyrid infrastructure rate of
development or reinforcement. As a consequence, deployment and integration-Bf RE®wed
down.

Presence and severity in different countries

This issueis spread over the majority of the EU Member States. It has beeneckporBelgium,
Bulgaria, Estonia, Finland, Francé&ermany, Great Britain, Greece, Hungary, Ireland, Italy,
Lithuania, Malta, the Netherlands, Poland, Romania and Spain. Thusstigas equally common

among both new and old Member States. In-tidals of the countries where thissuehas been
reported, the overall situation for grid connection was ranked as being negative and stakeholders
described it as a serious problem that is causing also other barriers. Thus, lacking grid capacity has to
be considred as a serious barrier.

The map below provides a graphical overview of the Member States in whicksikshas been
detected.
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Figure4: Geographic presence ohe issued [ I Ogkid cAacity / different pace of gridand REB RS @St 2 LIYSy (¢ Ay
EU 27. Green indicates that tHesuewas not reported, red indicates that théssuewas reported in the Member State.
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existence of more pblems and the availability of more informationSource: RES Integration Project

Causes and interconnection to othssues

The main causes for both permanent and temporal lack of grid capacities are complex or inefficient
procedures. Moreover, insufficieplanning is another factor when the development of the grid cannot
keep pace with RES development. An insufficient adjustment of the grid planning process to the
growth of RESE is also a strong indicator that the legal framework has not been sufficdapted

to the transition of the energy system.

These aspects are summarised in the scheme below.

Complexorinefficient

procedures LACK OF GRID CAPACITY /
DIFFERENT PACE OF GRID

Total or partial lack of AND RES-E DEVELOPMENT

planning/ carelessor
punctual planning
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Graph2: Main reasons inthe EU 27 foheissued [  O1 2F 3INAR O LI OAl e -x RROAGFStSNBYWSIy (L4 dt
Source: RES Integratid®roject

Possible solutions, based on evidence in EU Member States

Clearly, direct action on the causes of this issue, such as the ones outlined here, would give a
contribution to overcoming this barriefhe different pace of grid and REESdevelopment cdd be

best mitigated by coordinating these processes in a betteMiwaycurrent approach of coordinating
these processes is the development of the TYNPFENTSQGE. The initiative has the potential to
substantially decrease the effect of lack of plagnim the above mentioned issue and should be
therefore thoroughly considered and supported at national level.

Moreover, for such coordination it seems inevitable to have a proper set of data that allows for
comprehensioand anticipation of RE& developrent. The current process of data gathering is today
already to a substantial extent carried out through the Statistical Database of HENdi&Dthe
NREAPs containing the target definition of Member States for -RE&evelopment. Still, an
improvement on th@rocedure of data collection and exchange of informatspecially as regards
expected deployment of installationsight helpto further mitigate the discussed issues. It might be
considered tamplement such databases oririorease the lirkkbetween ®gisting ones that already
provide such informationMember States should create publically accessible registries ofERES
plants, their capacities and the amoung leictricitygenerated. This data is today already recorded for
calculating the remunerationf Feedin Tariffs, Premium systems or evaluating the amount of green
certificate in a quota system. It is only necessary to centrally gather and compile it.

To reduce uncertainties on long term development of the power system and thus enable gngl planni
Member States should further set of ambitious long term ¢2080) RESE targets at European and
national leveincluding if appropriatebroad guidelines for the general planning of the power system,
e.g. about the localisation and identificationdifferent types of generation and storage sources at
regional level. For that, Member States should inttiate procésskdine RESE targets that at least
meet longterm deployment EU targets (203050). Moreover, they should develop broad guidelines
for the development of the power system in view of accommodating increasing shares-i6f RES
These guidelines could include minimal levels of planned capacities of differerRERIB8rces in
specific regions, as a mean of reducing uncertainties in gridip&n

Installed capacity datargduction dataand longterm targets can be used for planning of transmission
(national and European) and distribution gradsit is happening today already to a great extent
planning should be committing and crdeienough to facilitate investments on generation and storage
facilities relying on grid expansion, but also flexible enough to keep the risk of stranded grid
investments at a minimum.

As regards complex or inefficient procedures, possibilities of intervention are outlined frord®age
onwards. With respect to partial or total lack of planninggrventions first and foremost in terms of
increased communication and sharingnbbrmation among stakeholdensay contribute tamprove
this situation.

9 The tenyear network development plan is a Communmifge norrbinding plan developed by ENT SBwith the objective to ensure
greatertransparency regarding the entire electricity traniemisstwork inthe Community and to support the decision making process at

regional and European level (ENT-$52010)

+¥1 RES Oko-Institut
@ eclareor . INTEGRATION c:mwﬂ;‘fﬂ

36



RES Integratiofi Final Report

Lack of communication, conflicts and we ak position of plant operator

Mechanism ofssue

The reseatt at national level has shown that communication problems and conflicts between grid
operators and plant operators aggravated the grid connection process. Such conflicts had a negative
impact on the connection process of the HEflant because they reduciow of information and
delayed the overall process. In this context, it also turned out that legal regulation helped only to some
extent. RESE developershesitated to rely on judicial means and rarely went to court in case of
conflicts with grid operatrs. The lack of trust injudicial procedures becomes apparerthe case of

the obligation of the grid operator to reinforce the grid. In several countries, the grid operator is
obliged by law to reinforce the network infrastructure if this is necegsacpnnect a plant that is
requesting access to the infrastructure. If this obligation is in place and the grid operator does not
comply, usually the plant operator is entitled to legally enforce its right to connection by going to
court. In practice howeyr, plant RESE developes abstain from this option becausé possible
negative consequencdn conclusion, it appears that in quite a few Member States the communication
between plant operators and grid operators is not very good and the obvious resaivéodisputes

T judicial procedure$ are notvery usefullt should be considered, in this context, that this is perhaps
even more an issue for DSOs than TSOs since TSOs may be more impartial after the unbundling
process has taken place.

Presence andeverity in different countries

The weak position of plant operators has been described iasugin ten Member States (Austria,
Belgium, Bulgaria, Czech Republic, Estonia, Germany, Greece, HungargdPRlamania making

it one of the top fouissues. Communication problems were reported in eight Member States (Austria,
Estonia, Finland, Germany, Hungary, Latvia, Romania and Spain).i&ufs occur in nascent and
mature markets.

The map below provides a graphical overview of the Member Statekich this issuehas been
detected.
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of more problems and the availability of more informatiorfSource: RES Integration Project

Causes and interconnection to other issues

According to the results, there is apparently a link between lack of communication and conflicts
between stakeholders.

The main reasons for conflicts between RE$Slant developers and grid operators are:

1 Lack ofexperience on the side of the RESleveloper and/ or grid operator;

1 Lack of understanding of the situation and the processes of the countdspabecause of
lacking communicatign

1 Disadvantages that grid operators have to suffer wherERg&nts areonnected to the grid.
This is in particular true in cases of DSOs that are still acting as utilities and regaid RES
plant operators as competitors or in case grid operators have to bear the costs for the
reinforcement of the grid without having the optpinity to pass the costs for the development
to their customers;

1 Lack of resources (in terms of staff and technology) for the communication withERES
developers on the side gffid operators as these costs are not sufficiently reimbursed,;

1 Lack of trusg between plant operators and grid operators due to conflicts in the past.
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These aspects are summarised in the scheme below.

Lack of experience of RES-E
developer and/or grid
operator

Disadvantages for grid
operators when RES-E plants
are connected to the grid

CONFLICT BETWEEN

Lack of understanding for
other party’s situation

STAKEHOLDERS

Lack of resources on the grid
operator’s side

Lack of trust between plant
and grid operators due to
conflictsin the past

Graph3: Main reasons in the EU 27 ftheissuea [ | O1 2 F O 2 BodrdeyRES IIniégrafioyfi rdject

Furthermore, causes have been detected forwthak position of plant operators leading to a
reservation towards legal proceedings:

1 Long duration of processes. In many countries, judicial processes are taking too long. This is
especially important when theational support scheme offers only small tistets for
investments;

9 Strong posibn of the grid operator. Very often, plant developers pointed out that, due to the
strong position of the grid operator as natural monopolist, legal proceedings wede reahs
too risky as legal actions could harm the ldagn relationship;

1 Lack of trust in legal system. In some cases, plant operators did not trust that they could
actually receive support from the judicial system. Stakeholders thought that the technical
details were too complex and the court would not understand the technical subject in depth to
give an appropriate judgment.

In particular the last point shows that also in this casésslueis connected to the fact that the current

legal framework doesot sufficiently react to the ongoing transition of the electricity system. In some

of the Member States where the barriers have been identified it appears that legal conflict mechanisms
are not sufficiently coping with the fact that the number of astdtsconflicting interests during the

grid connection process has increased.
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These aspects are summarised in the scheme below.

Long durations of
processes

RESERVATION OF RES-E
PRODUCERS TOWARDS

Strong position of grid

operators

LEGAL PROCEEDINGS

Lack of trustin the legal
system

Graph 4 Main reasons in the EU 27 fdhe issued w S & SN (-9 2 YINBRJzGWDONE (2 ¢ NIBé&urcd: S3I I £ LIN
RESntegration Project

Possible solutions, based on evidence in EU Member States

Due to the complexity of the matter, it is obvious that there is no simple solution to this barrier.
Regarding the complexity of the judicial system, the following steps sheuwdtsidered:

In order to increase RES experience in judicial bodies, specific training to legal personal may be
helpful. Legal and technical knowledge should be concentrated and centralised in order to further
boost the increase of experience. For, thimight help to set up an impartial body that is specialized

in legal and technical questions in this matter. As an example, this has been done in Germany with the
establishment of t BEG Clearingstetléi )n.g hDhuise EddBcodrpir ov i d e
decisions on legal questions. The decisions are not legally binding but discuss the relevant questions in
depth. Another solution would be to give jurisdiction for all cases related to grid connection to one
body. This approach has been followed iml&d. There, the jurisdiction for cases related to
connection and development of the grid generally lies with the Energy Market Authority. This
solution, however, can only work if that central body has sufficient resources to cope with all cases. If
this is not ensured, there is the risk that the bottleneck of a blocked central body will slow down the
complete system. In case of smaller markets it could be even considered to exchange information on
judicial cases. If one of the markets is more mature tthers (for example the Danish market
towards the Swedish of the Finnish, respectively), it could be worthwhile to exchange experiences and
data.

The strong position of the grid operator could be mitigated by conferring the right to file an action to
aninstitution. This institution should be less dependent from the grid operator and have the function to
improve the legal framework in the lomgni for example a RES associatiothe RES association

could take legal action on behalf of the plant develdpthe questions discussed in this case were
relevant for the REE industry in generaSuch a solution would significantly enhance the position of

the plant develope©n the other hand, would entail a significant change of the existing legal system
and should be therefore considered with great caution. Moreover, this solution would not help making
judicial procedures quicker. The experience of the last years has shown that only a fundamental
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change of the procedural system bacipdy huge investnmés in human resources could make legal
processes more efficient. With hindsight to the ongoing austerity policy, this option does not seem
very feasible. Moreover, very often court decision can solve merely the concrete case and not the
causal conflict. merefore it does not seem wise to encourage more legal actions but to look for other
alternatives.

For these reasons it might be better to focus on the underlying conflict that finally leads to the legal
conflict. If the RESE plant operators and grid apgors have no intention of actually harming their
counterpart it may help to improve the framework of the wei&tionship between the two parties

Thus, priority should be given to measures which @inimprove the communication between grid
operators ahplant operatorandensure that experience of good cooperation will be disseminated on
both sidesOne way to achieve this goal would be to establish a regular platform of communication
between plant operators and grid operators. To give an example, a first step into this direction has been
taken in Germany with the establishment of the so c&ldim Netzintegration Stakeholders from

the energy sector are meeting on a regular basis in order to identify main barriers for the development
of the grid and to find and formulate possible solutions. At the end of the procedrtima
Netzintegrationpublished thePlan N which formulates the main findings of that discussion (DUH
2010). In this process an exchange of ideas and perspectives is taking place that helps to improve the
relationship between plant operators and grid operators in general. Angémple could be the
Electricity Network Strategy Group Great Britain, fuffilling a similar purpose. It helps to choose

two representatives in each group to collaborate on a continuous base, setting a direct link to discuss
problems as soon as they coupe Such a close emperation between grid operators and RES industry
would mean that both groups had to provide additional funding for the necessary resources in terms of
people and organisation. These investments, on the other hand, would make sire phatess

would be organized in an effective and efficient way.

This approach will certainly not solve all conflicts between different parties, bearing in mind that
conflicts are often simply originated by contradicting interests. Still, this approagh pnevent
unnecessary conflicts that are caused by lack of trust and communication. In these cases, cooperative
actions will help parties to find solutions that serve their common interests.

Virtual saturation and spe culation

Mechanism ofssue

Virtual saturation refers to a situation in which a portion of the grid could theoretically allow
connection of some power plants but cannot practically proceed because its whole capacity is reserved
by plants that are not yet connected. Usually, grid capaaigseved before the plant is built, and this

may lead to a situation in which some projects in development take up all the available capacity, thus
making it impossible for other operators to request connection for other projects that they may want to
devdop, as no more capacity can be allocated.

Speculation usually occurs in connection with virtual saturation. In this context, it refers to the practice
of reserving all available capacity on the grid in order to subsequently sell the reserved capacity t
other producersvho may need it. This practice usually is able to take up all available capacity and
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thus to create barriers for new plants in the connection paseapplied solution is the introduction
of a capacity reservation fee, which however dlae the effect of moving the stranded asset risk from
the grid operator to the plant operator.

Presence and severity in different countries

Virtual saturation has been reported in 9 Member States: Bulgaria, Czech Republic, Estonia, Finland,
Hungary, Itdy, Latvia, Romania and Slovakia. Such a large amount of affected countries makes
virtual saturation to one of the major commissues in the EU. The countries, in which virtual

saturation has been reported, are difficult to categorize. It seems slighdy common in new
Member States, but it was also reported in fAol
seems to appear in Member States in which an attractive support scheme has lead to a strong growth of
RES, such as in Bulgaria, Czech Ry and Italy.

In most of these countries, the effect of virtual saturation has been described as being crucial for
deployment and integration of REStechnologies (in particular wind power and PV). In this regard,

it is somewhat surprising that virfusaturation has not been discussed or identified as a systemic
problem in earlier reports. Virtual saturation leads to a number of disadvantages for both plant
operators and grid operators: the grid operator, whose priority is to ensure grid statidityedsto

refuse other projects as a consequence of this situation. Moreover, speculative behaviour has also
harmed the reputation of wind power and has resulted in problems at political level when such
behaviour was used as an argument to cut suppcetresh What is maybe even more severe in the
longrun is the fact that virtual saturation may prevent grid operators from developing the grid
appropriately. As it is unclear what projects will be realized, the grid operator is unable to assess what
grid deelopments will be necessary. It is therefore hindered in setting up a master grid development
plan that takes REE growth accurately into account.
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B Barrier detected
[ Barrier not detected
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reported, red indicates that thassuewas reported in the Member StateT his map should be read in connection to the

O 2 dzy (i NE éhare, asdt{s possible that a higher share implies the existence of more problems and the availability of

more information. Source: RES Integration Project

Causes and interconnection to other issues

The causes for virtual saturation are in many countries quite similar. They are very often closely
connected to the presence of speculation, i.e. the practiesesiing all available capacity on the grid

in order to subsequently sell the reserved capacity to other producers who may need it, as outlined
above. Speculation has been named in the context of virtual grid saturation in eight out of nine cases
when virual saturation was considered as a problem. Another close relationship exists to the lack of
grid capacity. The need for grid reservation becomes only apparent when there is a concrete risk that
the existing grid load is not sufficient. On the other sidthe coin, it is also the lack of grid capacity

that actualy makes speculative behaviour attractive, as this requires a scarce good. Since virtual
saturation impedes the development of the grid it appears that lack of grid capacity, virtual saturation
ard speculative behaviour are negatively mutually deperidanticious circle.

Other important causes for virtual saturation and speculative behaviour are flawed rules regulating the
connection to the grid for RES systems. In some countries, it seemed ittwas too easy to get grid
capacities reserved. One could argue that the grid connection process is not adapted to many different
applicants that are competing for grid connection. From this perspective, virtual saturation is an
indicator: grid procegs have to be changed in order to better steer the transiton from an energy
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system dominated by big centralised generators to a system in which many small applicants are pre
dominant.

These aspects are summarised in the scheme below:

Speculation

VIRTUAL SATURATION
Lack of grid capacity /
different pace of grid

and RES-E development

Graph5: Mainreasons in the EU 27 fahe issued = A NJi dzl t  Sourde dRES ltdgeayos Ryoject

Possible solutions, based on evidence in EU Member States

Member States are currently following two different approaches to mitigate virtual saturation. One
solution & to introduce for the grid connection process a set of intermediate steps, each of them ending
with a realistic and appropriate milestone that the project developer has to reach within a certain
period of time (e.g. first step submission of building pesions, second step financial guarantees and

so on until the grid connection process is completed). After achieving the first steps, the project
developer may reserve a certain amount of capacity for a defined period of time. If a project developer
fails to reach the next milestone in the given time, the reservation expires and the developer has to
restart with the first step. However, in case the project developer is not responsible for the delay, for
example when waiting for administrative decisions,deadlinesfor fulfilling the milestonesshould

be extended. The restructuring of the process would prevent projects from being idle and would thus
support a quick implementation of projects. The suggested process would provide grid operators with
a clearemunderstanding of which projects will be commissioned and when they will be ready. Such
knowledge would help them to assess how much capacity will be connected in a conceivable period of
time and to accommodate the own planning. As a consequence, thespracdd be less stressful for

grid and plant operators. However, such a deep planning would require more communication and
coordination between all actors. Moreover, a more sophisticated connection process could become a
challenge for less experienced RiBSallers. Thus, this may provide some difficulties. The described
approach has been applied among others in France and to some extent in Estonia and Germany.

Another solution might be to introduce a reservation fee to be made by the plant develaper whe
applying forthe connection permit. The distinctive feature of the payments is that developers have to
pay in advance to the connection procasd that thus thstranded asset rigk moved from grid
operators to plant operators

The introduction of aeservation fee has two major advantages: First, the costs will entail a financial
risk, considering that the investment will be futile if the reserved capacity cannot be sold in due time.
As a consequence, speculative behaviour will become more riskihasidess attractive. Secondly,

the recipient of the reservatidnusually the State or the grid operatorcould use the fee as an
additional resource for grid development. The main drawback of these payments is that project
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developers would have additebhexpenses before the investment would pay off. Furthermore, the
increased risk caused by additional costs at the beginning of the project can lead to higher capital costs
and thus higher the overall costs of the RES project. The balancing of theseaoasiske additional
funding necessary, for example in terms of higher FIT rates. Thus, the costs for the general public
could increase as the costs for support schemes are directly or indirectly borne by tax payers or final
consumers. Moreover, higher pagmts in advance can be made (supported) by large companies that
can afford high investments and do not need to receive a quick return of their investments. As a
consequence, reservation fees can be an advantage to actors with high financial resouacegosed ¢

a barrier to smaller actors at the market, resulting in a market concentration at a very early stage. The
introduction of reservation fees has taken place among others in Bulgaria and Poland, and is currently
discussed in Czech Republic.

Apart from which solution will be chosen, it should be also discussed whether these solutions should
be applied only to new projects or also to existing projects that are currently blocking the grid and
causing virtual saturation. The application of thevmales would interfere with the legal principle that
measures should not have retroactive effect. On the other hand, if virtual saturation is currently taking
place, it might be wise to take this option into account. In any case, this approach shouid only
considered if supported by the national RES industry.

Non-shallow costs

Mechanism ofssue

This issuerefers to the approach used for sharing costs of grid connection among producers and grid
operators. Two main cost regimes are possible: deepamsishallow costsnla deegost approach,

a plantdeveloperrequesting connection has bears several griéhfrastructure related costs (grid
connection, reinforcement, apatension)In a shallow cost approach, in turn, the plant opeizgars

only the grid connection cost, but not the costs of reinforcement and extersimissuerefers to any
situation in which the cost regime is not purely shallow. It means that there is either a deep cost
approach in place, a hybrid cost regime or even a stemuency towards a deep costrapggeh (for
instance in areas where the needed connection line is extremely long and burdensome for the
producer). Some causes have been identified. However, no major pattern emergesssudshsms

to be often a cauder other ones.

In general, the deep cost approach creates higher costs and risks for the RES plant operator, and is
therefore considerechassueto RES deployment. Additionally, due to the complexity of the power

grids and to the need of taking into asobscenarios on future demand and generation, it is often not
possible to objectively and exactly define which grid reinforcements are necessary by the addition of
one specific plant. Hence, the deep cost approach tends to give the grid operatorréisg q@iver,

which can lead to controversial situations and possibly abuses. Even if the unbundling process is
formally completed, some informal practices or behaviours of the old model may still be in place.

This issueis mostly relevant in the connectiphase.
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Presence and severity in different countries

In this section, all countries that do not have a purely shallow cost approach are reported. This
includes hybrid systems, i.e. systems in which the producer has to pay for the connection and for part
of the reinforcement works, as well as shallowst systems that show a tendency towards deep costs,

as it is the case in France, where installation operators have to pay all transformers in the voltage level
to which they connect, as well as all elemenéeated in the higher tension level; which includes grid
connection costs and required grid extension costs.

This issuehas been reported in the followinghaicountries: Austria, Estoni&rance, Great Britajn
Latvia, Lithuania, LuxembourgSlovenia and Spain Five of these countries (Estonia, Spain,
Lithuania, Latvia,and Slovenia) offer negative conditions for RESintegration in the connection
phase, the remaining four offer neutral conditions.

B Barrier detected
I Barrier not detected
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INTEGRATION |1_.:|
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reported, red indicates that thassuewas reported in the Member StateT his map should be read in connection to the

O 2 dzy (i N& Share, asdtfs possible that a higher share liepthe existence of more problems and the availability of

more information. Source: RES Integration Project

Causes and interconnection to other issues

Few direct causes for thissuehave been reported, meaning that in order to solve this problem, a
targeted action is needed. It could be argued, actually, that in case suehlaltmm cost regime is in
place, this should be somehow regulated by law. Hence, improving the legal framework could
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contribute to ease thissue There are some cases in whaduses for thisssueappear. These are

only a handful, however, it is interesting to notice that such causes seem to relate to the legal area.
Legal unclarity / legal weakness is in fact a cause forshadiow costs in two countries, whereas
insufficientapplication of existing laws was a cause for-sballow costs reported in one country and
limited access to information was also reported in another country.

Possible solutions, based on evidence in EU Member States

The distribution of costs is one ofetlkey barriers for the deployment and for the integration of RES.

For that reason, the rules regulating the distribution of costs should be scrutinized and possibly
refined. It would go above the scope of this study to present a detailed solution thatltalational
specifications for all countries into account. In fact, such solution could be organized as a process by
the responsible ministry or the national regulator. The process leader would have the task to initiate a
dialogue with all national stakolders. The involved stakeholders should identify and discuss options
on how to clarify and probably set rules on the distribution of costs. Future changes of energy
generation capacities and subsequent need for grid development should be taken unip ol

as the advantages and risks of shallow and deep cost approaches for deployment and integration. It
might be also worthwhile to tie this discussion to ongoing initiatives at the European level, such as the
High Level Group responsible for degpment of the Baltic Energy Market Interconnection P lan.

This may be done through existing fora or through direct contact with such initiatives.
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Grid Operation

Once RESE producers have been connected to the grid, the produced electricity must get access to the
grid as a precondition for selling electricity. An important element of any support scheme for RES is
to ensure that RES installations have access taritle either through priority access linked to a
purchase obligation or guaranteed network access. Ensuring network access is first of all an obligation
on the grid operator. However, there are also a number of obligations (ancillary services) on the
geneators tomake their operation more compatible with the grid, which become more relevant once
the share of RES increasés. outlined in further detail in the paragraph below, grid operation is still a
minor issue in several Member States, but it is expetterapidly grow in importance with the
expected increase in the share of REShese aspestare however more related to grid development

and are thus consideretthe barriers outlined in that section.

The analysis of the barriers to REESntegration in the operation phase were based on a set of criteria
drawn from Article 16(2), (7) dDirective 2009/28/EC aiming to verify the level of compliance with
the Directive and the issues blocking such compéa if there were any. The chosen criteria were:

Presence of purchase obligation or dispatching priority;

Grid access regime;

Obligations of the RES producer to operate in line with network requirements;
Curtailment management.

ENE I

For further detail on thes®giteria, please refer thié research template in Annx on pagel99

Ovewview on national ratings and mainiss ues

The operation phase seems to provide dyféavourable environment to the integration of RES
considering that our research identified a setting for integration that was positiZeciourdtries,

neutral in12and negative only in 3. It should be recalled, however, that several countr sisastila

very low share of RE& operating on their grid. Only 6 countries in Europe have in fact more than
5% of variableRESE production over consumption. Considering this small share;lRBSeration

on the grid can still be considered as a relativelgamitopic, though it is expected to grow in
importance in the coming years. On the other hand, it should also be signalled that countries with a
much higher share ofariable RESE (e.g. Germany, Denmark or Portugal) do show positive
conditions for grid oprations, meaning thatariable RESE, even in large quantities, can be
effectively managed on the grid.

This map aims at providing an overview of the EU 27. Though it is based on the results of the research
at national level, it is a great simplificatimf such results and it should be taken as such. The
evaluations reported in the map only relate to the -EE®ntext (mainly tosariablesources such as

wind & PV), furthermore, no differentiation is provided in terms of grid levels or-RE$stems. The

authors of this study concede that the evaluation is partially based on subjective assessments either by
other stakeholders or by the authors themselves. Halenge has been addressed by resting the
evaluation on a broad variety of different opinions, by taking more objective elements into account,

$7] RES kot
@) :cloreo ' INTEGRATION Oz nstiutoX

49



RES Integration Final Report

such as the compliance with the requirements of the NREAP template, and by conducting a total of
three consultédn rounds.

I Positive
Neutral
B Negative
"I RES .
MNTEGRATION

Figure8: Assessment of operation process in European Member Stitesource: RES Integration Project

The graph below shows thariable(solar + wind) RESE generation share over gross final electricity
consumption in the different states 2010 and in 2020. Several Member States showing positive
conditions for RESE integration in this phase have indeed a very yawable RESE share at the
present time. Considering the share that they are intended to have in 202ftitclear yet wha
problems could arise amriableRESE start to play a relevant role in the grid.

10 Though the map shows the Republic of Ireland and the United Kingdom, such assessments are referred to
Ireland (all island) and Greatrigin, i.e. Northern Ireland is given an assessment together with the Republic of
Ireland in the context of the SEM market. For further details, please refer to the foreword dh page
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Graph6: Share ofvariable RESE generation (solar + wind) over gross final electricity consumption in the EU 27 in 2010
(first bar) and in 2020 (second barLolours irdicate the assessment given in this phase and correspond to the colours
provided in Figure 8" Source: NREAPS.

An interesting aspect arisen from the study is the effect of a purchase obligation-&f REBe EU

27, 10 Member States do not have a lega#iyablished purchase obligation for RESn place:
Belgium, Denmark, Estonia, Finland, Great Britain, Ireland, Latvia, Netherlands, Romania, Sweden.
Though one would expect a purchase obligation to ease conditions for operating on the gridEor RES
(for variable ones in particular) and therefore to help boosting their uptake, results show that this
connection is not that strong. Comparing the aldsted Member States, it can be noticed that almost

no correspondence is provided between the amountsratble RESE, the assessments of the
conditions for RESE operating on the grid and the presence of a purchase obligation. There are cases
in which the presence of such obligation still yields a negative assessment and a low share (e.qg.
Slovakia), and ther are also completely opposite cases (e.g. Denmark). Clearly, the situation in
different countries is quite varied and other aspects may play very strong roles, however this is
precisely the interesting point, i.e. the presence of a purchase obligatiostilinexgigh heavily in

terms of conditions for grid operation and RESiptake, however it should be considered in parallel
with other factors affecting each Member Stateo

Theissues identified in this phase show an important difference tt@rones in grid connection and

grid development: they are usually stronltiyhked and caused by national factors. Of coursessilles

are linked to national factors; however, in grid connection and in grid development there is more
evidence of common patterns emerging in different countries, i.e. several situations are common to
different countries. This is not the case for grid openabr in any case it is to a much lesser extent.
Here, a large amount &fsues seem to be tied to countspecific aspects, which do not appear in any
other analysed Member State. A few common patterns emerged, nonetheless, mostly linked to grid

™ In the graph, percentage values are provided for the United Kingdom and the Republic of Ireland, whereas
assessments are provided for Ireland (all island) and Great Britain. For further details, please refer to the
foreword on pag3.
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curtaiment issues. These are reported in the table below, ranked by number of countries and with an
indication of their countries of occurrence.

Member States where thisssueis
present

Issues related to Grid Operation

Table 6:0verview d grid operationissues in European Member Statédentified in the RES Integration study

The perspective consideredtime above table isnainy the European onemeaning that the listed
barriers aremosty relevant at EU levekimply because common to a significant number of Member
States.Suchissuesmay notautomaticallybe also the most pressing ones in the Member States.
table below provides a short listing of the main barriers identified in the EBa27urther detds on
them, reference should be madéh®e chaptededicated to this issug. 97), to Annex Il (p.189 and

to the national reports.

It should also be considered that the assessments provided in Figure 8 do not directly relate to the
number of barriers identified in one Member State, but to their severity, as describednational
reports. The table below provides an indication of the most important barriers at national level.

Member State Main barriers to integration in the grid operaon phase
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Lithuania No barriers detected
Luxembourg No barriers detected
Malta Grid not connected to the EU grid

Potential problems when wind faims/large PV projects come online

Netherlands Mismatch in lead times of newly developed power versus corresponding grid
reinforcement/expansion

Poland Lack of investment security
Lack of sufficient grid capacity
Portugal Strict parameters of frequency and limited availability in the Distribution Netw
Romania None yet, possible with variable RE§rowth
Slovakia Massive lowering of feeth tariffs
Slovenia None, given the low share of variable RES
Spain No significant barriers detected
Sweden No barriers detected

Table9: Main barriers identified in each Member Stat@ the grid operation phase
Grid curtailment and connected issues

Mechanism ofssue

Grid curtailment intended in general as the modulatohRESE production due to grid issues
appears to be a quite substantial barrier in the grid operation phase. In this section, grid curtailment is
not only considereger se but t is presented together with all connected issues, such as a partial or
total lack of legal coverage for curtaiment or the lack of a compensation system in case of
curtailment. Such issues are briefly described below.

None / partial regulation of curtaignt i This barrier relates to a lack of legal coverage of grid
curtailment. In some countries, this aspect may be completely missing from legal regulations, leaving
a full juridical gap in the systeinin other countries, only some aspects may be coveregisorided

in general, still leaving grey areas on the topic.

No compensation provided for curtailment / compensation difficult to dpplgually, curtailed plants

are, or should be, compensated for the electricity they cannot produce. In several countries
compensation systems, based for example on estimates on missed production, are present. In some of
the analysed countries, such systems are not in place, providing a higher risk for plant operators in
case of curtaiment. In other cases, a compensatidarnsy®ay be in place, however its application

may be difficult and constitute a barrier. This could be the case, for example, if the models used to
estimate missed production are controversial or if the integration with the support scheme in place is
not canplete (e.g. compensation only for missed production but not for missed certificates in a quota
system).

More curtaiment expected in the futurehis issuerelates to a situation in which the amount of RES

E electricity is expected to increase withouudficient increase of grid capacity or interconnection.

This issuemay be apparently related to development of the grid, however it relates to a situation
foreseen in a shetb-medium term, i.e. a lapse of time too short to be considered in the devielopme
plans. It is likely that thisssuewould automatically be solved with grid expansion as indicated in
development plans, however it is possible that some time with higher curtailment is expected before
the developments indicated in the plans take place.
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Excessivecurtaimenti Presence of grid curtailment is common to different countries, however only 4
of them strongly underlined it during the country analysis. This does not necessarily mean that grid
curtailment in these countries is more frequent thasther ones, but only that this aspect particularly
emerged in these countries throughout the research.

Research undertakenlember State level has indicated that curtailment itself may not always be an
issue. Though present in several countriesnése existence has not always been indicated as a strong
barrier to RESE integration. Although this may sound surprising, it may be argued that connected
factors apart from the presence of curtaiiment (e.g. no regulation of curtailment, no compensation fo
curtailment) may pose even stronger obstacles. This is the case, for example of a total or partial lack of
regulation, which may affect producers very strongly as it gives total freedom of behaviour to grid
operators. Another example may be the lackoohpensation provided for curtailed plants. This latter

may be referred to the actual missed hours of production or to problems in fully applying
compensation, e.g. obtaining certificates in the context of a quota support scheme (the case of Italy).
Eitherway, this could also impact very heavily on producers.

In terms of operation, the lack of sufficient grid capacity may be strongly connected to curtailment.
Simply put: if the available grid capactty is insufficient with respect to the connected plantthelse

plants will be at a higher risk of suffering curtailment. The lack of interconnection creates the same
kind of barrier as lack of grid capacity when considering an isolated system. A lack of interconnection
to other grid systems or to lines withgher capacities may in fact cause problems if too much
electricity is fed into the grid and not enough can be transferred or sold to other systems, making once
again the option of curtailment necessary.

Presence and severity in different countries

Issuegelated to grid curtailment have been identified in the following countries:
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B Barrier detected
" Barrier not detected
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Figure9: Geographic presence dhe issued DNA R OdzNIi I Af YSy (i FyR O02yySOGSR AaadsSas
issuewas not reported, red indicates that théssuewas reported in the Member StateThis map should be read in
O2yySOiGA2y (2 -Hskde, a3 Bidgyossinle thai a higBef share implies the existence of more problems and

the availability of more information.Source: RES Integration Project

Causes and interconnection to other issues

This group ofissues exhibits two important characteristics:

1 They all belong to the same area, and indicate in what parts of the system a barrier related to
curtaiment may appear;
1 Inthe very large majority of casebgey are caused by counispecific situations.

Considering the above, it may be argued that though curtatmlaméd barriers are common across
several EU Member States, their causes appear to be strongly linked to the national context and are
thus vey different in nature.

Possible solutions, based on evidence in EU Member States

Considering the above, providing a unified set of solutions, may not be fully possible, or advisable.
There could be the risk, in fact, that by concentrating efforts on Eamojgel, certain country
specfficities may not be considered. Given the strong national ties iggheto the national context,
then, missing a reference to a national peculiarity could result in providing an inefficient solution, or a
seconebest oneFor this reasons, the solutions provided in this section should be considered only as a
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possible general set of interventions that should be enacted together with -speific measures
for maximum effectiveness.

Neverthelessthe introduction of a gneral legal framework seems advisable for all Member State.
Therefore a clear legal framework covering the issue is deemed to be an essential starting point. This
should provide unambiguous information on:

The procedure to be followed in case of curtarity

The responsible bodies;

The priority for RESE technologies;

The rights and duties of all affected stakeholders (producers, regulator, TSO/DSO, market
operator);

1 The compensation system.

ENE I

Several Member States have been dealing with a large shRESdE in the system for a few years

now and this enabled them to build a stable and clear legal framework for curtailment. This may
provide countries affected with a lack of regulation with specific, tested examples of laws and
regulations they could imporin their system and adapt to their national context. Clearly, the
introduction of such regulation should be a gradual process, and extensive consultations should be
carried out to ensure all interests are considered in the final version. Austria amghGeamong

others, have develogeadvanced rules in this regaadd may be taken as a reference for such process.

A compensation system for grid curtailment should also be considered while drafting the legal
framework. Ideally, given the fact that usualid curtailment does not solely originate from RES
producers, but also from other factors, such as the status of grid infrastructurg&, RB&ucers

should not be held as the only responsible for its occurrence. In this case, a proper compensation
sysem would provide them with a monetary amount, which should be as close as possible to the
earnings they would have had if they had sold their electricity on the market. Establishing such a
system is an extremely challenging task; however, it is a necessaryo ensure RES integration.

In this context, the system put in place by Italy, together with its calculation methods for missed
production, could be considered a benchmark.

Furthermore, in some Member States curtaiment may not be considerecea dtathe present time

but would be expected to increase in the future. Whether curtaiment is currently a barrier or is
expected to be, the creation of balancing capacttes, the expansion of the grid and its interconnections
to other countries, as well ake establishment of forecast and compensation systems are all
possibilities that should be considered and applied, when feasible, to mitigate curtaiment.

On the other hand, the general obligation expansion of thelges not necessarily mean tha grid

has to be developed until any curtailment is ruled out. In some cases, it may be economically
reasonable to perntib a limited extend curtailment than to have high investments only to allow for
the dispatch of an insignificant amount of RE®apadies. Having said that, curtailment should be

still the exception to the rule and has to be flanked, as above described, by a compensation
mechanismNonethelesseven if the development of the grid seems unreasonable as it allows the
dispatch of an insigficant amount of RES, it should be carefully examined whether the
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development of the grid can lead to additional deployment of theER&pacities in that area, which
could still justify the development of the grid.
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Grid Development

There is a wideconsensus on the fact that a substantial development of the power grid is a key
precondition for the integration of renewables in view of reaching the 2020 targets and of further
growth afterwards. In many Member States, insufficiencies of the grid tinfciisre are considered
already now as a decisive barrier for the integration of renewable electricity generation.

Of course, the issues of grid extension and reinforcement are partly related to the process of
connection to the grid previously discussele physical connection of a RESgenerator to the grid

is an independent process, which wusually |Iimpli
discussed in the chapter on grid connection and is recalled here. Furthermore, connecting a new
generabn facility to a local grid that is already operating at its maximum capacity, leads unavoidably

to limitations in grid access and/or to frequent curtailment situations. The previous chapter focused on
how to deal with these issues within the existingaisiructure.

The present chapter focuses on the regulatory framework for grid expansion, with measures that may
be necessary to avoid the abewentioned situations and to strategically prepare the grid for the
integration of larger shares of renewable gatien, at regional level, or at European level.

The criteria used for this assessment were based on Article 16Qeaftive 2009/28/EC.Some
overlaps are present with grid connection as regards grid reinforcement to accommodate a new plant.
The criteria used for this chapter are:

Regulatory framework for grid development;

Obligations, legal responsibilities of the grid operator in retatiothe RES producer;
Regulatory instruments to encourage grid development;

Grid development studies and planned improvements;

Costs/ Rules governing sharing and bearing of costs.

= =4 - —a -

Further details are provided in the research template in AMer pagel99

Ovewiew on national ratings and mainiss ues

As regards the development of the grid, the conditions for-RESegration offered by different
Member Stateshd to be quite unfavourable, considering habuntries offer negative conditions,
15 neutral and posttive.

This map aims at providing an overview of the EU 27. Though it is based on the results of the research
at national level, it is a great simplification of such results and it should be taken as such. The
evaluations reported in the map only relate to th&EEcontext (mainly tovariable sources such as

wind & PV), furthermore, no differentiation is provided in terms of grid levels or-REg$stems. The

authors of this study concede that the evaluation is partially based on subjective assessments either by
other stakeholders or by the authors themselves. This challenge has been addressed by resting the
evaluation on a broad variety of different opinions, by taking more objective elements into account,
such as the compliance with the requirements of the NRigAlate, and by conducting a total of

three consultation rounds.
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I Positive
Neutral
[l Negative
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Figure D: Assessment of development process in European Member Stat&ource: RES Integration Project

The issues identified in the development phase count up to a total of 15 categories, many of which
show similarities and links to the ones identified in the connection phase.iSu@eapply in fact in

both cases, i.e. their @ence yields a negative effect battthe connection and in the development
phase.For sake of completion they are reported in both sectibowever in the opinion of the
authors it is important to underline this lirkelow, the 6 most importatgsues are lised, along with

their analgis. One note as regards Germany, the choice of providing a neutral assessment of its
conditions for RESE integration in the grid development phase stems from the fact that though the
lack of grid capacitty is not a big issue at the moment, views ondins pay differ at European level

and it may become soon an issue.

Member States where thisssue

Issues related to Grid Development :
is present

12 Though the map shows the Republic of Ireland and the United Kingdom, such assessments are referred to
Ireland (all island) and Great Britain, i.e. Northédraland is given an assessment together with the Republic of
Ireland in the context of the SEM market. For further details, please refer to the foreword @& page
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Table 10 Overview d grid developmentissues in European Member States identified in the RES Integration study

The perspective consideredtime above table isnainy the European onemeaning that the listed
barriers aremosty relevant at EU levekimply because common to a significant number of Member
StatesSuch issues, may nautomaticallybe also the most pressing ones in the Member States.
table below provides a short listing of the main barriers identified in the EBa2further detéds on
them, reference should be madehe chaptededicated to such issugs. 97), to Annex Il (p.189

and to the national reports.

It should also be considered that the assessments provided in Figure 10 do not directly relate to the
number of barriers identified in one Member State, but to their severity, as desoribe national
reports. The table below provides an indication of the most important barriers at national level.

Member State Main barriers to integration in the grid developmenphase
|
|

‘I RES
. eclareon - “!/INTEGRATION

61



RES Integration Final Report

Table 1L: Main barriers identified in each Member Stati@ the grid development phase

RES-E not sufficiently considered in development plans

Mechanism ofssue

In order to adapt a grid to a larger share of BE@eneration, certain interventions must be carried

out. Without specfific attention to this aspect there could be arskios a |l i gnment bet weer
structure and the generationam the country. Reasons for this may be déf@r however the results

remainthe same. Thissuedoes not comprise a low level of inclusion of REStakeholders in the
development phase, as this aspect has been considered separately in the analysis.

This issueis reported to be relevant particularly in the development phase. The EU 2020 goals set a
certain share of RES over consumption to be reached in each Member State. Planning is of course key
to this aim, and considering the long lead times that aczur in several countries, RESshould be

included in grid development plans with at least-&d8r horizon.

This, however, has been reported as not always being the case. It appears, in fact, that in 11 of the 27
Member States, REE are not takemio consideration to a sufficient extent when planning the grid.

At present, this may not be considered as a barrier; however, it has a very strong potential of blocking
access to the grid or even development of fEg8ants a few years ahead. Produceng méact have

to face a grid infrastructure that was not built for their needs or even worse, knowing that the grid will
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not be built according to their needs, investments in-BEfants may be limited. Solving this issue
becomes an essential step toidyoture integration issues, as well as to ensure the achievement of the
2020 goals.

Presence and severity in different countries

This issuehas been reported in the following countries: Austria, Czech Republic, Estonia, Finland,
Greece, Hungary, Latvia, Luxembourg, the Netherlands, Romania and Slovenia.

B Barrier detected
[ Barrier not detected

1

7
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INTEGRATION H |

Figure 11 Geographic presence oheissued w®{ y 20 adzZFFAOASyidt e O2y&aARSNBSR Ay RS@St
indicates that theissuewas not reported, red indicates that theéssue was reported in the Member StateThis map

aK2dZ R 0SS NBIR Ay 02 yyEShateAastif passthle thdt § highet slagré iNpli€sdhe ax®tence of

more problems and the availability of more informatiorSource: RES Integration Project

Causes and interconnection to other issues

In at least 3 countries, the cause of Bssieis an insufficieh stakeholder inclusion or influence in the
planning phase. Conflicts of interests and weak positions of plant operators to enforce their rights have
also been quoted as causes toisisise

These aspects are summarised in the scheme below.
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Insufficient / small
stakeholder inclusionin
planning

RES-E NOT SUFFICIENTLY
CONSIDERED IN

Conflict of interest
DEVELOPMENT PLANS

Weak position of plant
operator to enforce his
rights

Graph7: Main reasons in the EU 27 faheissued w®{ y2 (i adFFAOASy(ife O2yBARSRESR Ay RS
Integration Project

Possible solutions, based on evidence in EU Member States

In an ideal system, a few framework conditions should be fuffilled:

1 Theunbundling process should be fully carried out, also to insure that national monopolies are
not competing with REE producers;

1 An independent regulatory body with the duty to support RES with sufficient data, resources
and staff to fuffil this obligatioshould be in place;

1 All stakeholders (including small producers) should play a role, either directly or through a
representative body (e.g. RES associations).

The above, as evidence has shown, may not always be the case. Fuffilling thenabtosed
condtions may help improve the situation as regards planning; however, they would not provide a
direct solution to a low RE& consideration in grid development plans.

The only way to ensure that REESdevelopment is considered and the expansion and reinfentef
the grid are aligned to the plausible RESncrease, is to enhance communication and closer
interaction between different actors in the planning phase.

On the one hand, it must be firstly ensured that all stakeholders are able to bring thesmadegpaiss

to the attention of other players; on the other hand, it must be ensured that all these possibly
conflicting interests are equally represented and considered. As regards the latter, the intervention of
an independent regulatory body could gugganthis. One way to achieve this goal would be to
establish a future@riented, regular platform of communication between plant operators, grid operators
and other relevant players. A first step into this direction has been taken in Germany with the
estalishment of the sgalled ForumNetzintegration Stakeholders from the energy sector are meeting

on a regular basis in order to identify main barriers for the development of the grid and to find and
formulate possible solutions. Such a collaboration argmld allow different interests to be
represented and common and optimal solutions to be reached in view of the EU 2020 goals.
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No obligation for the grid operator to reinforce the grid to accommodate a new plant

Mechanism ofssue

This issuerefers to tle situation when the REES developer cannot legally force the grid operator to

reinforce the grid even though this prevents the connection and installation of net Epacities.

The lack of oblssu@atiinon hies sa& n 8ot forilgiadiconnettioniasd r e | e \
grid development. In the latter case, it would pose obstacles as regards achieving the structure the grid
needs to operateariableenergy. In a longerm perspective, these consequences are even more severe

with regard to théntegration of RESE.

Presence and severity in different countries

This lacking obligation for the grid operator to reinfotbe grid has been reported in almostied of

all EU Member StatesAQstria, Belgium, Bulgaria, @ece, Hungary, Ireland, Lasy Spain. For the

time being, the impact of the lack can be evaluated as being not too severe. Stil, it will become a
serious issue if RE& capacities further grow. In some Member States the lack of such an obligation
was perceived as an impairmentpddnning security.

Figure12: Geographic presence dheissued b 2 20t A3 G A 2y Tordifoicektse gl Kactondnbiftdh G 2 NJ

ySe¢g LXIFylé Ay GKS 9! issuewasDdANBEpsned, fey ikdicaids th& théssiievhsirepaitéd$n the

Member State¢ KA a YI LJ aK2dd R 0SS NBF R A sta,ayiSOpossiBleythatiazhighierksBareO 2 dzy G NI
implies the existence of more problems and the availability of more informatid@®ource: RES Integration Project
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