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SUMMARY

This report concerns a study of the DER supporeses in the different EU Member States, their ef-
fectiveness and if necessary how these might bddeduo become more cost-effective in the future
to integrate much larger shares of DER in the Eemopelectricity supply system.

The report is part of a set of reports on DER irdgégn issues and together they present a full and
complete report on key issues of policy suppoduired changes in regulation and other issues that
hamper more DER integration in supply.

This report topic, different policy support instrents for promoting DER (renewable energy and
combined heat and power), must be seen in relatiasther conditions relevant (or as instruments)
like network and market regulation. We identifyaardifferent stakeholders’ points of view that are
important when analysing support mechanisms, i.e.:
« The point of view of the DER investor — is therstable support scheme available?
« The point of view of the network operator — does support scheme take into account the
possible negative impacts of increasing (intermijtpower production?
« The point of view of society — the aim of sociehosld be to reach a sustainable energy sys-
tem at as lowest costs as possible.

It is generally accepted that increase of DER sh&rene of the most important steps towards reach-
ing a sustainable energy system. However to inerB&R shares in supply the following basic condi-
tions should be met also:
1. A stable support scheme should be available
2. the access of the electricity produced to the coditponarket and balancing market should
be ensured
3. Access to networks must be based on clear andptesrs regulations.

DER increase should be in line, however, with @&fit power system design. With increasing DER

shares a number of member states have alreadgdstarintegrate signals for DER operators in sup-

port schemes. Examples are:

- Differentiated time-of-day tariffs. Tariffs are tigr in peak periods so that DER operators tend to
produce in times that demand for electricity ishiig

« Providing feed-in premiums instead of fixed-feedariffs gives also a market signal (when pow-
er is demanded and when not).

» Granting of support is combined with mandatory répg of expected production. Not meeting
this production can lead to reduction of tariffs &imited period of time.

Based on these examples, this report aimed to arbevéollowing questions:
1. What is a cost-effective FIT?
2. What is a cost effective Quota obligation system?

Feed-in tariffs

Feed-in tariffs provide support to renewable eleityr generation or CHP production in the form of a
fixed price per kWh produced. This price is sigrafitly higher than the market price for electricity
paid for most traditional forms of power generatlmased on fossil fuels and nuclear energy. Power
from these sources comes with significant extef@alironmental) costs that are not integrated én th
power price.

Many European countries have chosen to createtameikty corrective distortion of the conventional

power market by supporting DER through feed-inffigrhaving no CO2 emissions per kWh produced
(RES) or provide a reduction through better corverefficiency (CHP). This feed-in tariff can be a

fixed price per kWh produced or a premium providedop of the market price (feed-in premium).
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When the share of renewable energy and CHP isanitrg, however, the traditional form of fixed
feed-in tariffs (setting a price for each RES kWhbduced) might not be efficient form the point of
view of the market, network management and in titeadso not from the point of view of society.

Therefore the following elements of an optimal féedariff scheme are proposed:
< Limit the distortion from the point of the market providing incentives to DER production main-
ly at peak hours. This can be done through:
* Introduce feed-in premiums instead of fixed tarédfsthe better match between supply and
demand in the market, or
* Introduce tariffs that differ per time of day (peakoff-peak hours)
e Support is a costly option, swercompensatioshould be avoided, so the following has to be kept
in mind:
« Due to learning process with different technolodiemd turbines, PV panels), production
costs are decreasing, which means that in some taifés can slowly be reduced
* Consider the introduction of stepped tariffs. Fostance, for wind power— lower tariffs
after a certain number of hours (e.g. 2000 fulbllbaurs per year) or
» Lower tariffs after 5/10 years of production fokr RER categories.
e From the point of view of the network — as littlgarference as possible or support to network
management is needed. This can be done through:
« Differentiate feed-in tariffs by time of use, aviig production at times that power is not
needed and has to be transmit over large distances.
e Gaining support combined with mandatory reportihgxpected power.
e Last but not least, one still has to keep the @seof the DER operator in mind, creating stable
investment environment with :
e Support being stable for a number of years or ltpaifixed regression rate.
* Making investments attractive (e.g. return perif@dlb years) to start investments.

Quota System & TGC

An alternative form of support is provided in tlerh of quota systems. A major actor in the power
supply system (usually the power supplier) has l@iigation to reach a certain percentage of RES
and/or CHP production per year. For this amourgrotiuction the supplier receives green certificates
(e.g. per MWh of RES produced). These green ceatifis can be traded between different suppliers
(i.e. sold by a supplier having a surplus of cedifes to one being short in certificates). Thistam is
usually referred to as Quota system, tradable geeetificate (TGC) system or renewable portfolio
standard.

Quota systems are often viewed as being unreldmeto the large variability in the green certifeca
price experienced. Cost effective quota systemaldhinclude some element of banking and other re-
strictions that limit the variations in certificagpeices. However these limitations must allow tbetit
icate price to increase in order to give the neargsmvestment incentive to produce enough certifi-
cates to fulfil the quota obligations over the Iadagn.

Then a significant penalty for not meeting the wealale energy quota has to be introduced. A too low
penalty for not acquiring enough certificates witidermine the certificate market, both by removing
liquidity and by excluding the financial transfeéesrenewable producers and thereby the main idea of
the scheme.

An efficient quota obligation system would induaempetition among certificate producing technolo-
gies. The result is that some technologies will tate others in the supply of certificates. In some
cases the experience of having biomass relatechatadies especially co-firing contribute a major
part to the certificate market has been seen ddegmatic. Technologies that require investment$ wil
not be supported as long as there are low costsfuigéth options. First, as the low cost options are
fully exploited the investment and capital interstechnologies as wind and later PV will be support
ed.
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Recommendations

As both feed-in tariff schemes as well as tradgbbzn certificates schemes are established in a num
ber of European countries, no specific choice leesnbmade for one of the schemes. Therefore, policy
recommendations are split into specific recommeadatfor feed-in tariff schemes and tradable green
certificates schemes.

The following policy recommendations are proposed:

e Countries with fixed feed-in tariff schemes shogtddually move towards more market ori-
ented systems such as feed-in premiums, providingnais for DER operators on top of the
market price

* To ensure network integration, supported DER geimgrashould meet other obligations of
power system. This is mainly mandatory reportingxgected production.

« In countries having green certificate systems acelit is important to create a liquid market
where not only low-cost options are realis@dgradually increasing targets should lead to
shift to other DER options

* DER should gradually be exposed to market risk &kery generator (but keep subsidies in
form of feed-in market premium or green certifictdExposing DER to market risks is better
for the electricity system than exposing DER taadtificial feed-in tariff system that does not
have any relation with the system needs. Both feq@temiums as quota obligation systems
can provide this.

Finally, there will be a need for certain suppafteme harmonisation within the EU, to reach more
efficient exploitation of DER potentials EU wideu®to the different history of support schemes in
the EU Member States, harmonisation is somethiaggould be carefully planned, trying to achieve
a certain streamlining of basic conditions of suppat not endangering strong points of the single
support schemes of Member States.
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1. COSTS AND BENEFITS OF DER INTEGRATION IN THE
POWER SYSTEM

In European member states, the public goal of tasable electricity system is implemented
through a number of technology-specific supporesus for renewable-based electricity gen-
eration (RES-E) and co-generation of electricitgd Aeat (CHP). This drives the growth of dis-
tributed energy resources (DER) — largely connetetthe distribution networks and increas-
ingly to the transmission network (mostly largeslsdRES-E) - to significant levels.

1.1 Current contribution of DER and outlook

The DER penetration in power systems of 25 Europeamber states in 2005/2006 is shown in
Figure 1.1. For calculating these DER penetratevels only sources which are connected to
the distribution network are taken into accounis(ttefinition has also been followed in phase 1
of the project and is repeated in Annex A below)erEfore large-scale sustainable generation,
i.e. offshore wind, co-firing biomass in coal powsants, large hydro (> 10 MyWand large
CHP (> 50 MW) are excluded in Figure 1.1. The figure shows éngiit countries have a DER
share in total electricity production above 10%q dime of them above 15%. Differences be-
tween member states can be explained by diffemengals for RES and CHP and by different
energy policies in the past. The DER share in Byt supply has increased rapidly in a few
MS but in others not yet. However, the recent agerd in EU on policy targets for renewable
energy (20% in 2020), energy efficiency and climgtange have enhanced the importance of
policy support mechanisms in MS for meeting thesgets that EU member states have to im-
plement.

|BRES ®CHP mDER TOTAL |
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Figure 1.1 DER share in total electricity production in 2004

It should be noticed that within a country the DEfare in supply varies strongly, because of
different policies, and potentials of different esvable energy sources (e.g. wind, hydro) and
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because of differences in sector (heat & elecicitemand (e.g. by industry, horticulture
greenhouses, consumers).

1.2 The European Policy Background

The European Commission has put much attentionhenptomotion of renewable energy
sources since the adoption of the renewable atdgtdirective (2001/77/EC) stating a target of
renewable electricity consumption of 21% in 201@n8icantly higher targets have been an-
nounced in the 2008 Climate Action and Renewabler@dnPackage. Here the European Com-
mission has proposed the revision of this directimeluding targets for the year 2020. In its
Renewable Energy Roadmap (2006) the EC demonstitzed 20 percent target for the overall
share of energy from renewable sources and a k&metarget of renewable energy (RE) in
transport are appropriate and achievable objectevad that a framework that includes manda-
tory targets would be desirable.

The Brussels European Council of March 2007 rea#ftt the Community’s commitment to the
EU-wide development of renewable energies beyordd 2hd endorsed the targets. The Com-
mission proposal of January 2008 builds upon th&tiag legislation in the field of RE, namely
Directive 2001/77/EC (on the promotion of renewaditricity) and Directive 2003/30/EC (on
the promotion of biofuels) an seeks to establisboramon framework for the promotion of en-
ergy from renewable sources beyond 2010.

1.2.1 The new renewable energy directive

According to the Proposal for a new Directive oa gromotion of the use of energy from re-
newable energy sources (COM (2008) 19 final — 2808), the new renewable energy di-
rective will include the following new elements:

» The setting ofnandatory national targets for the overall share of energy from renew-
able sources in energy consumption and in transpa2020. The proposed directive
sets a binding EU-wide target of producing 20% gyndrom renewable sources by
2020. The overall targets for each member state@80 are stated in the proposed di-
rective and are set according to a complex forrairtang at distributing efforts as fair-
ly as possible across the member states, takilmgaictount economic growth projec-
tions and GDP per capita levels. 2005, the lateat for which reliable data on national
RE shares is available, is taken as the base year.

» The requirement afiational action plans To ensure the overall targets are achieved, it
is proposed that member states work toward a sefieserim targets and establish na-
tional action plans outlining their strategies

* The standardisation ofGuarantees of Origir’. Member states will be responsible for
issuing guarantees of origin (GO) to producersezthand electricity originating from
RE sources. A voluntary GO regime was already ohedlin Directive 2001/77/EC, the
current proposal allows for the standardisatiorinbbrmation requirements, issuing,
transfer and cancellation procedures. The currespigsal also makes the GO regime
applicable to more sectors, including the largdesbaating sector.

» The possibility ofintra-EU Trading of Guarantees of Origin. Member States must
recognise GOs issued by other member states and@a@be transferred between per-
sons (companies) in the Community.

» Possibility for exclusion of already subsidisedawable energy. Green power certifi-
cates can be cancelled, and hence made unfitafding, in cases where the energy con-
cerned already receives/received a form of govemsigpport.

» Establishment of environmental sustainability cigtdor biofuels

* The harmonisation of hydropower accounting.

Flexibility of member states in achieving theirger is ensured through:
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* A renewable energy trading regime through the feansf GOs that gives member
states the flexibility in meeting their targets.

« Safeguarding of national support schemes alreagjaire. The proposed directive stip-
ulates that member states may, in order to safdgiia viability of national support
schemes, impose objective, transparent and nonirdieatory limits on the transfer of
schemes granted to existing installations and ptev@vercompensation of RE produc-
ers. The proposed directive contains flexibilitytivat the choice of whether to have a
national-based support scheme, or to trade ondhis bof “virtual” GO’s is left entirely
up to each member state.

The main differences between the old and new dve=ct
- targets for renewable energy include energy as @eymot only electricity. The EC
recognised that the development of renewable tgeatid cooling has been stagnating.
- standardisation of GOs and possibility for a mengiate to meet his targets through
purchase of GOs

Main policy implications:

- member states may chose to support renewable heduiqtion instead or next to re-
newable electricity production

- The new directive may be a new incentive for RESPCkarching for an optimal bal-
ance between heat and electricity production, adymtion of renewable heat may be
included in the national target

- possibility to buy RES produced abroad, where timeag be higher potential for RES
as well as lower costs of production.

- No single type of renewable energy support schemedommended. It remains solely
up to the member states to choose how to suppeetvable energy.

In the currently valid EU RES-E directive (2001KET), the Commission envisaged the promo-
tion of one single type of support scheme, but ithisot mentioned in the new Directive any-
more. In the new directive finding the right forrh support schedules is up to the individual
MS. The new directive gives the possibility, howewe meet national targets through other in-
struments such as the purchase of GOs.

However, from and overall economic efficiency pafitview for meeting the very ambitious
RES targets, many experts and particularly compgathiat operate on different EU electricity
markets strongly advocate to harmonise the somstieey different support schemes across
Europe in the next years.

1.2.2 Renewable energy targets

As the EU policy goals are defined in a share neveables connected to both distribution and
transmission networks (RES), it is also importantake into account large scale distributed en-
ergy sources directly connected to higher voltagtevarks. More importantly, the large increase
of renewables does have increasing implicationsttiertransmission networks since reverse
load flows from distribution to transmission netk®may occur. Figure 1.2 shows the part of
final energy consumption that is met by energy potidr? from renewable sources in three

sectors: electricity generation, heating and caplend transport for EU-27 countries. In this

case renewable electricity generation includes dwaind and biomass-waste fired generation
connected to all network voltage levels.

2 By definition, energy consumption has to be eqoizhé sum of energy production plus energy impwitsis ener-
gy exports. We suppose that trading of renewabégggnremains limited as trading of guarantee ofios is op-
posed by some EU member states with a large pareeh electricity.
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Figure 1.2 Share of energy from renewable sources in finaboomption of energy
in 2005 and preliminary EC target for 2020 (sout€, COM 2008 (19) final)

The figure clearly shows the large gap betweerctineent and EC proposed energy share from
renewable sources for most countries. The majofigU countries, 16 of 27 countries, have to
double their renewable energy share in final eneaysumption. A large part of this new re-
newable energy is assumed to stem from new reneveéttricity production. Since intermit-
tent RES is increasingly adding more capacity #&x@ergy production to the system, the capaci-
ty credit decreases and renewable electricity ptiolu needs to increase even more in capacity
terms.

1.2.3 Relevant other policy documents and EU directives

Other policy documents and directives of major intgmace for DER integration in Europe in-
clude the following:

» The Directive on the promotion of combined heat gwver (CHP directive -
2004/8/EC), that defines high-efficiency CHP, dedsafrom member states to draft
CHP potential studies and gives MS the possihititgupport high-efficiency CHP.

» Green Paper on a European Strategy for Sustain@blapetitive and Secure Energy
(March 2006) — providing guidelines for a securergg supply in Europe.

* Priority Interconnection Plan (January 2007) — gi& recognises the need to strength-
en (cross-border) transmission lines to integraitger amounts of RES electricity. This
plan recognises the important role of transmissietworks in further integration of
RES-E in Europe.

* EU-Emission trading scheme, calculates externalitio the power price. The system
will continue with a third trading period from 202820.
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1.3 Support policies for increasing shares of RES aH& C

The 2008 Climate Action and Renewable Energy Packagwell as policy documents worked
out in an earlier stage, aim at an increase ofwabk energy supply (RES) and combined heat
and power (CHP) in electricity production. Apaxtrir these objectives, the EU aims at a green-
house gas emission reduction of 20% in 2020 or 8@ pending post-Kyoto negotiations
outcome. For energy efficiency EU has set a tan§@0% in 2020. Part of this target may be
achieved by deploying more CHP. Finally, securitgupply may give rise to look for less fuel
dependent sources for electricity production.

These three public objectives in EU MS can be aghidy deploying slightly more expensive
technologies such as renewables in electricity getidn. More renewables can be induced by
several types of policy measures (European diregtinational legislation) like investment or
production subsidies, soft loans, tax exemptiorts @ther support schemes. Subsidies can take
different forms like feed-in tariffs (FIT), feed-jpremiums (FIP) or renewable portfolio stand-
ards (RPS) in combination with tradable green fieaties (TGC) Besides, network regulation
influences the deployment of renewables in the paystem through requirements to genera-
tors for connection and system dde. order to meet the increasing EU goals, suppolities
are a key instrument.

Given the fact that the potentials and productiost per technology can differ enormously per
region within and between the different EU coumstia@d for exploiting these most efficiently a
need for trade in RES-E is useful. At the same tinmore harmonised and thus effective sup-
port seems beneficial and required for the future.

1.4  Structure of this report

This report (deliverable 1.2b) will analyse theewmable energy support schemes in 15 of the 27
Member States as regards their scope and levelppiost as well as their interaction with net-
work regulatory issues. Chapter 2 will addressrife¢hodology of the study. Chapters 3 and 4
will address the results of the survey in the ned ald Member States respectively. Chapter 5
provides a systematic overview of support scheméisd 15 countries analysed.

In chapter 6 (the final chapter), recommendatiamsah optimal support scheme are made. As
this report does not aim at choosing between aife&atiff scheme or green certificates (linked
to quota obligations), elements of an optimal suppcheme for both systems are presented.

More detailed information about network regulatisgues are analysed in deliverable 1.2a-
“Current state of and recommendations for improvanaé the network regulations for large-
scale integration of DER into the European eleityrimarket” (Cossent, Gomez and Frias,
2008).

Deliverable 1.2c “Overview of progress, barriersl aptions for more DER integration into
electricity supply systems” (Van der Welle, 2008} wiainly look at the cost-benefit issues of
DER integration and will also propose some altéveagtolicy measures.

% In task 1.2 of SOLID-DER the different productiarbsidy schemes are described.
4 In task 1.1 of SOLID-DER attention is given to netlwregulation.
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2. APPROACH, METHODOLOGY

2.1 Importance of support schemes

In order to meet the increasing EU renewable engagls, support policies are an important
instrument, introduced by all EU Member States. Taain support mechanisms can be distin-
guished, feed-in tariffs and quota systems.

2.1.1 Types of support schemes

Feed-in tariffs

Feed-in tariffs provide support to renewable eleityr generation or CHP production in the
form of a fixed price per kWh produced. This prisesignificantly higher than the market price
for electricity, paid for most traditional forms pbwer generation based on fossil fuels and nu-
clear energy. Power from these sources comes vgtiifisant external (environmental) costs
that are not integrated in the power price.

Many European countries have chosen to create temeaity corrective distortion of the con-

ventional power market by supporting DER througedféin tariffs, having no CO2 emissions

per kWh produced (RES) or provide a reduction thhobetter conversion efficiency (CHP).

This feed-in tariff can be a fixed price per kWiogwuced or a premium provided on top of the
market price (feed-in premium).

Quota System & GCT

An alternative form of support is provided in trerh of quota systems. A major actor in the
power supply system (usually the power supplieg) da obligation to reach a certain percent-
age of RES and/or CHP production per year. Forafmsunt of production the supplier receives
green certificates (e.g. per MWh of RES produc@&tiese green certificates can be traded be-
tween different suppliers (i.e. sold by a supphawring a surplus of certificates to one being
short in certificates). This system is usually nefd to as Quota system, green certificate system
or renewable portfolio standard.

Alternative forms of support can be provided in them of investment support (i.e. support for
renewable energy technology) or tax exemptionsrémewable energy technologies of RES
power produced. However, the predominant typesippart in EU countries are the feed-in tar-
iffs and quota systems.

2.1.2 Support schemes and the power system

Successful support schemes lead to an increas&Rfliased electricity and this gives rise to

two kinds of economic system inefficiencies:

* DER or RES production support schemes are ofterinniime with market based efficient
system design, e.g. as in the design of these shamattention is devoted to the network
and system integration costs due to a higher pai@irof DER in the system. The support
schemes are optimised on their RES-production itrggsuch instead of on their impact on
the system as a whole. The consequences are iimgyeaarket distortions, prices and reve-
nues and an overall much higher system costs.

* In systems with a relatively large penetration &MDin the system (say more than 10 %) a
feed-in tariff system is becoming economically leffscient than at the take-off of RES-E.
During the latest decade, this policy was a sucaesssresulted in fast growing shares of
RES in Germany, Denmark and Spain. At the same itsnaverall efficiency has declined
substantially in the last years. More deploymerDBR coupled with high fixed feed-in tar-
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iffs not differentiated per technology, potentialsd electricity (energy) market prices in-
creases the cost-burden for end consumers, sificierfy gains of scale of production are
not passed on to consumers in the form of lowéifgal herefore, a call for more efficiency
is heard from many experts (see for instance IEX®72° On the other hand, several coun-
tries with alternative fully market-based suppattemes like RPS with TGC might not be
able to meet their national RES targets for 201d rseed also amendments of their support
instruments.

But before we answer the question whether a sugobeme is successful, we have to analyse
the impacts for the system by the three key playemadved, namely the investors (DER opera-
tors), network operators and market or power systersuch (often called the social or consum-
ers point of view). Subsequently we can ask oueselv

1. Do the support schemes lead to transparency, pabdity conditions for the DER in-
vestors, meaning that these support schemes |leastéble investment climate?

2. Is the support also “economically & technicallyieiintly manageable” from the point
of view of network operator in the electricity slyppystem? Does the support take into
account an efficient operation and planning of tle¢éwork or does it lead to highly
risky, inefficient operation of the network by DS@se to increasing DER connec-
tions?

3. Is the support efficient from the point of sociéeyg. system cost and prices for con-
sumers)? The main objective of society is to remsbstainable energy system at as low
as possible overall system costs. Therefore, flwarpbint of overall system costs both
costs for DER production (and its support) alsoaegbsts for the networks and of the
market distortions are important. Depending ondpecific situation in a country and
the policy targets one has to strike a balancirdgtism on how to design the support
schemes most effectively.

For answering question 1 the following issues amgartant:
« What is the level of support, its duration and fldesate of regression
« What additional forms of support is given, statargmtees, investment subsidies
« What non-technical barriers are there in the dgraént of DER support

For question 2 the following is important:

* Does the support scheme take into account the topera the market. E.g. is support
differentiated per time of day, does electricitpquced in peak receives more funding
than electricity produced in off-peak?

* Are there any other price mechanisms that wouldawvg the operation of DER in the
networks?

For question 3 the following is important:

* RES and CHP should be supported at as low as fmssibts from the point of view of
society. Important indicators here are costs pehkRES produced or tonne CO2
avoided.

e In some countries, production of RES technologynan important industrial branch.
Supporting RES electricity production from this fmarlar technology may therefore be
another additional objective. This will (indirectlgupport employment in this field.

2.2 Stability of investment climate for DER operator

From the point of view of DER investors, there mee important issues (see Figure 2.1):
1. A stable support scheme should be available

® |[EA (2007), ‘Energy policies of IEA countries — @&ny 2007 review'.
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2. The access of the electricity produced to the coditponarket and balancing market
should be ensured
3. Access to networks must be based on transpareuttiems.

Stable support Access to E-market Access to networks
(commodity, (Distribution,
schemes balancing, etc.) transmission)
A

Figure 2.1 — Interrelationships with RES/DER suppor

It is important that the support for RES or CHRtigble in such a way that their investment is
paid back in a number of years. The major requirggigom an investor are:

« Duration of support should be given as long asaaaeable rate of return is yielded. Or
in case stepped tariffs exist, this has to be knb&forehand.

* The duration of the support, needed for a reaser@blirn on investments needs to be
guaranteed by law or some kind of other regulation.

e Existence of other forms of support, investmentsglibs etc. may support specific
technologies.

e QOvercoming non-technical, mainly administrativeyrigas. With regards to network
regulation, the most important is that this regatatis transparent and the investor
knows what to expect.

* Access to the market must be ensured.

2.3 Support and network integration

An often heard complaint of network operators & thER, and in most cases, this is related to
wind energy, does not contribute to the safe arst-effective operation of the power system.
This is a complaint especially heard in the new Imemstates, that more DER will increase
their (capital & operational) costs.

So far support schemes for DER and network reguidiave been treated in most countries as
separate items. They both influence efficiencyhaf DER operators (see Figure 2.2) and (indi-
rectly) also network operators in the system.

As mentioned before, DER operators are influengetdih network operation as well as sup-
port schemes. While support schemes are spedyficdtbduced for the purpose of supporting
DER operators, network regulation has as primal ¢m streamline technical as well as eco-
nomic transactions / processes in the electrictyvork. The objective of both instruments is
therefore different. Both instruments can strengtkach other in its support for DER , but
when not coordinated well, also weaken the efféetagh instrument separately.
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Figure 2.2 — Impact of support and regulation orRdperators

2.4 Methodology of the study

This study has been based on a standardised remié&rtaken in 14 countries, all SOLID-DER
countries including Sweden and the UK.

Support for renewable energy sources (in some desrdlso for combined heat and power) has
been introduced in all EU27 Member States in regears. Some of these support schemes
have been effective in reaching higher shares dR,Dithers have been less effective. Some
support schemes are not well harmonized with atgulation regarding access and connection
of DER to the networks and all very different irceaountry. To know more about the current
support schemes in place and to find out what fettdfe and cost-efficient support scheme has
to include, a benchmarking of current support sehemboth EU15 and new Member States
has been carried out.

Benchmarking / comparing support schemes includgs bomparing the same systems be-
tween countries (e.g. FIT) as well as comparisodiféérent systems (FIT, RPS (Quota obliga-
tions &TGC). The analysis will include all suppsghemes in the new Member States as well
as support schemes in the EU15 countries partiogpgfustria, Denmark, Germany, Nether-
lands and Spain). As none of the latter countrees é RPS in place, detailed information has
been gathered from the UK and Sweden. Informatiomfother recently finalized European
projects (such as OPTRES) has also been usedsatiposé.

2.4.1 SOLID-DER questionnaire

The following questions were asked to each of tB&I5-DER project partners related to their
national support schemes:

1. What is the predominant type of support mechaniseddor DER used in your country?

5 Economic, policy and regulatory barriers and sabms for integrating more DER in electricity suppBhase | re-
port SOLID-DER, December 2006.

" In the section DER market integration, a topic rdiys the interaction between the support scheoreinktance
constant FIT, and market integration and systennatijoe has been included.

8 A number of studies are available now, e.g. IEAHRBIRES report issue 139/1 October 2007.
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» Price-based e.g. Feed-in tariffs/premiums or gtaiised such as Quota obligations
with tradable green certificates or tender systems

2. What additional form of support is provided (eax exemptions, investment support)?

3. Which disadvantages do these additional forms ppsrtt have?

If the answer is FIT, the following questions slobke analysed (some systems are mixed so
maybe these questions might be relevant for alesys):
4. Is the Feed-in tariff a flat price or a feed-inrem on top of the market price?
5. What is the level of support
a. absolute level of support
b. in % of average market price for consumers (rstaiply price without tax)
c. Compared to the production costs of the differeBROechnologi€’s
d. What has been the main driver for the level ofgremium/tariff (e.g. economics of
particular technologies, avoided external damagestteer external benefits)? Are
there stepped tariffs?
6. What is the duration of the support?
7. s the support regressive or constant for the dhratf the support?
8. What differentiation is applied:
a. Differentiation per type of DER source
b. Differentiation per time of use?
c. Differentiation per voltage level?
9. What growth of DER (RES/CHP) has been noticed ssupport is in operation?
a. Is it sufficient to meet the national targets?
10. What was the total value (€) of support given tiglo&IT in 2006 and what is expected for
2007. If there is a maximum please indicate this.
11. Are there any changes expected in the FIT scheme?

If the answer is RPS (quota obligations & TGC) RES or CHP, the following questions are
asked:
12. Average level of support:
a. l.e. whatis the average price level of green fieaties?
b. How does this average price relate to the averagkenprice?
c. How does the RES-E/DER sales price plus certifioslgge to the production costs
of DER?
d. What DER technologies has perceived the suppatfisiently high and actually
spread due to it? (“selection” of technologies)
e. Are additional support schemes, tax exemptiongngitace , e.g. differentiating per
technology, tax relief, investment incentives, $oéins?

13. What are the standards (more or less but not gxaetta) and placed on who, retail con-
sumer or power suppliers or generators.

14. Which party is collecting GC (and is obliged to maeertain RES target; e.g conventional
producer, trader or consumer)?

15. Are there any sanctions or penalties in place #otigs not meeting the target?

16. Are there any long-term targets (e.g. after 2000DER ensuring sustainability of the TGC
schemé&?

17. What growth of DER (RES/CHP) has been noticed shuggport is in operation?

a. Is the support sufficient to meet the national ¢¢s8

18. Are there any changes expected in the TGC scheme?

19. Is there a liquid competitive certificate markeg?itl traded on a power/commodity ex-
change?

® Compare (average) production costs of different B&Rnologies to the respective FIT
19 ong-term targets usually ensure a stable demangréen certificates.

Page 18/79 November 2008



20. Are there regulatory or other barriers for a liquidmpetitive certificate market? What are
these and how could they be mitigated?

2.4.2 SOLID-DER questionnaire - DER support and systeeraton efficiency

With higher shares of DER, support mechanisms shioeiladapted to become more compatible

with market price signals in order to achieve éhbigevel of DER market integration. For that

reason the following questions have been introduced

1. Does the support mechanism implemented affectphienal operation of DER, if it is con-
trollable, from a system point of view, maximizitige social value of DER production?

2. Are there practical experiences in your countnt 8feow inefficient behaviour or system
operational problems due to DER production becatisiee design of the implemented sup-
port mechanism?

3. What kind of regulatory actions are foreseen ireottd obtain a better integration of DER
in the electricity market?

In chapter 3 the results of the questionnairetier@ of the new Member States is described, fol-
lowed by the 7 of the old Member states in chagtéChapter 5 gives a cross-country compari-
son, followed by recommendations and conclusiorthapter 6.
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3. DER SUPPORT SCHEMES IN THE NEW EU MEMBER
STATES

In this chapter support schemes of 8 of the new Ipeeratates have been analysed; Bulgaria,
Czech Republic, Hungary, Lithuania, Poland, RomaBliavakia and Slovenia.

3.1 Bulgaria

The most important form of renewable energy andenegation support in Bulgaria is the feed-
in tariff.

Feed-in tariffs supporting energy production fraemewable energy sources are defined in the
Law on Renewable and Alternative Energy SourcesBinidiels(RES Law). The feed-in tariffs

to support energy production from cogenerationdafened in theEnergy Law

TheEnergy Lawdefines in the following way the Feed-in tariff @eferential price):

» The preferential price of electricity generatedniroenewable energy sources shall be
determined at 80 percent of the average sale pfi€eiblic Suppliers for the preceding
calendar year plus an addition (extra payment)roeted by the SEWRE depending
on the type of primary energy source.

» In addition, during the next calendar year, supptay not be less than 95 percent for
the current year.

The SEWRC annually determines the prices of etadtenergy produced from RES including
from hydropower plants (HPP) with rated capacityap0 MW and CHP

Duration of the support
The RES Law specifies the duration of the suppofbllowing way:
* Mandatory purchase of energy shall be effectedutjind®PA contracts
» The term of validity of these contracts is 12 ydargenewable energy sources (includ-
ing hydropower plants < 10 MW);
* The term of validity of these long term contracsdogeneration is 8 years;
* As from the start of generation of electric powart not later than 31 December 2010 -
for all new producers of energy generated fromugie energy sources.
» Feed-in tariffs are provided as flat prices, witfe@xception, wind parks with average
annual utilisation higher then 2150 hours, thei ssepped (lower) tariff.

The support depends on the end user prices acohiantfor the duration of the long term
contract but a procedure fprice indexationexists in case of considerable changes, as stated
the Energy Law.

Support is differentiated per type of DER technglagd there is amdirect time component
Hydro power plants that have upper reservoir (egeglcontaining enough water for more than
2 hours full capacity operation (to be used duthmgypeak) receive temporarily a higher feed-in
tariff. The same concerns hydro power plants, whabe lower reservoir that allow the utiliza-
tion of waters for irrigation.

Further developments
The level of support seems to be sufficient for timgethe national targets but it depends also
on the development of the price of the technologig@articularly for wind and solar energy. It

1 State Energy and Water Regulatory Commission (SEWIREBulgarian energy authority
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should be noted that some of the targets are xed fyet and depend on the negotiations with
the European Commission.

Regulatory actions foreseen in order to obtainebéttegration of DER in the electricity market
are the following:
* The Regulator shall harmonise the secondary lemislavith the Law on RES
¢ Feed-in tariff mechanism shall be perfected to siate DER to take part in system op-
eration.
* By 31 December 2011 the Minister of Energy shalpmse market based mechanism to
be implemented for encouraging DG including CHR &sexplained above.

Additional forms of support
Additional form of (indirect) support for DER isgorided through:
e Mandatory connection of operators generating etdtstrfrom renewable and alterna-
tive energy sources into the national grid;
¢ Reducing the administrative burden for the prodsicérenergy from renewable and al-
ternative energy sources and on construction ef/agit facilities
¢ An individual, extra payment to the feed-in tarifts different RES and high-efficient
cogeneration technologies, the exact level to Ipeayed by the European Commission.

Barriers
A number of barriers to the increased developmémDER can still be noticed in Bulgaria,
these are:

e The prices of electricity from RES are usually l@gland the DSO’s are reluctant to
purchase it.

« Connection of RES generators to the grid needsstmants, which are usually subject
of debatable ground between parties. T@edinance on the Connection of Consumers
and Generators to the Transmission and Distributectricity Grid’ specifies the re-
sponsibilities of each party in order to accelegnections and moderate discrepan-
cies. Nevertheless the co-ordination could lasy \eamg time.

* No common methodology for extra payment calculagaists regarding grid needs in-
vestment.

« Administrative barriers are the main obstacle ® dieployment of DER because they
discourage the investors. The above mentioned simviof the Law however is too
vague and not very productive.

Impacts of support
DER penetration is limited up to today. Main reabas been the high costs (an prices) of solar
and wind generated electricity that have not dgyedobefore renewable energy support was in
place. As support seems to be sufficient for inwestts in DER technologies, DER shares will
increase, leading to problems with interaction tusany unresolved problems, for instance:

e Technologies for interconnection of wind / solasé@d generators injecting harmonics

* Need of electricity storage

e Some voltage stability problems

* Need of state-of-the-art relay protections and raat@n

Recommendations

Given the expected increase of DER generation, d@ialgvill have to introduce mechanisms in
the support that will lead to higher contributidiDER in market/system integration.
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3.2 Czech Republic

The predominant type of support mechanism use®ER in the Czech Republic is the feed-in

tariff scheme. Th&kenewable Energy Acadopted in May 2005, introduced a combination of
feed-in tariffs and a green bonus scheme (a fe@demium on top of the market price). CHP is

supported through a green bonus only (differerdiaiesize of CHP).

The absolute level of support is differentiatedteghnology, and is in the range of 4 to 10
€ct/kWh for most RES categories (biomass, wind,lshalro). Exceptions are tariffs for bio-
mass co-combustion which are far lower (around tik@éh) and the tariff for PV electricity,
being significantly higher, around 45 €ct/kWh. (femex B for tariffs).

The support level for DER in relation to marketcps for electricity is:

* in % of average market price for consumers (resigiiply price without tax) — price of
electricity (without taxes and network servicesp007 is about 1300 CZK/kWh (€ 46),
based on the technology, feed-in prices are 130086 of the regular electricity price.

* Compared to the production costs of the differeBRDtechnologies - No clear infor-
mation about this, but the feed-in tariffs areiseguch a way that the investment is paid
back in 15 years.

Tariff levels

The support for investors will remain constantIéryears. The only change applied in the tariff
is a small increase based on the industrial pridex. Each year the regulator may change the
tariff for newinstallations. This tariff is usually announcedNpvember of the previous year.
The tariff for the subsequent year may not be lotlkan 95% of the value of the tariff in the
previous year that it has been established.

The following tariff differentiation is applied:

» Differentiation in the feed-in tariffs is applie@ptype of DER source, this means technolo-
gy, but also whether it concerns 100% biomass ud®omass co-firing (for bio-mass co-
firing, only the green bonus on top of the markétgcan be gained). Further differentia-
tion is applied for the year the installation was imto operation.

* For small hydropower plants another differentiatibased on time of use, can be applied.
For eight hours a day (during peak), a higherftagidpplied than during the rest of the day
(off-peak).

» CHP installations on fossil fuels can only apply ddfeed-in bonus. Here the tariff is differ-
entiated by size, smaller than 1 MW, 1-5 MW anddarthan 5 MW (for this larger catego-
ry the feed-in bonus is rather “symbolic”).

* Furthermore, CHP installations smaller than 1 MW #ose 1-5 MW can chose to supply
power during peak hours so that they can recewsigraficantly larger payment (for tariffs
see Annex B).

DER integration issues
The support mechanism is mainly set up to ensatalisy from the point of view of the DER
investor. However, it includes a few elements tregure more optimal integration of DER into
networks, these are:

1. possibility to choose a green bonus on top of theket price and

2. mandatory reporting of the expected productiondmeahead

3. different time of day tariffs for small hydro andHe.

(1) As an alternative to fixed feed-in tariffs gnelgonuses have been introduced, to those DER
investors willing to operate on the market. Thisvi@f support should motivate DER producers
to operate on the energy market and provide etégtat those times that demand is high. DER
operators can choose fixed tariffs or green bonaedsnay change from one system to the oth-
er once a year.
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(2) Mandatory reporting of expected production dag ahead means:
« DER operators (with the exception of wind and selaergy and installations below 1
MW) have the obligation to notify the grid operatdithe expected power production at
8 AM of the day before delivery the latest.
* When production is higher than 10% or lower thafo1éf the notified amount, the
feed-in tariff is lowered by 20% for each day saatteviation occurs.
(3) Small hydropower plants (up to 10MW) and sn@HP plants (up to 5 MW) can chose to
supply electricity in peak periods, receiving ah@gtariff

As more intermittent resources (wind energy orrsetergy) are not included in the mandatory
reporting scheme this may lead to certain inefficies from the point of view of the network.

Other forms of support
Additional investment support is provided throughwmber of programmes (mainly supported
out of the European Regional Development Fund:

e Operational Programme Entrepreneurship and Innmvaf?2007-2013) - Within the
subprogramme Eko-Energie, managed by the Ministrindustry and Trade, invest-
ment support is provided for heat and electricityduction from RES. The support is
provided to SMEs to a level of 40% of eligible sosSupport within a range of 0.5 —
100 million CZK can be provided through the Prognaen

e Operational Programme Environment (2007-2013) vides support for sustainable
energy actions from the EU Cohesion Fund. Withim Briority Area 3 — Sustainable
Energy, support is provided to heat and electripigduction from biomass and biogas
in public sector. The investment support could neap to 85% of eligible costs and
could range from 0.5 million CZK, the upper limitgupport is not specified.

e Operational Programme of Rural Development - Witthiis programme managed by
the Ministry of Agriculture, support is providedom EAFRD (European Agricultural
Fund for Regional Development). Support includes alon-production activities in ag-
riculture such as biogas production and energisation.

Another, indirect form of support will be estabkshin the form of environmental taxes. Envi-
ronmental taxes are to be introduced in Januarg 20tin the framework of tax reform pack-
age, in accordance with the requirements of Divec2003/96/EC. In the first step of environ-
mental tax reform, excise tax for natural gas, taldty and coal will be applied. Electricity

produced out of renewable energy will be exemptethfthis tax. This will mean an (indirect)

benefit for electricity from RES.

Impacts of support

Since support is in operation a slight increasthanshare of RES in electricity production can
be noticed. The share of RES in renewable elegtqmioduction was 4.9% in 2006 (compared
to 4% in 2004). However, according to expert edtimait will not be enough to reach the in-
dicative target of 8% in 2010. In 2006, each cormupaid CZK 34 per MWh to support re-
newable energy> based on annual consumption in the Czech Reptibtids about 1.5 bin
CZK (€ 55 mIn.) payment for renewable energy pearye

Recommendations

With increasing DER shares, it would be advisablextend variable time of day tariffs to other
DER sources and gradually move completely to fegokémiums.

As support in the Czech Republic is provided foelatively long time compared to other new
MS (15 years instead of 10-12 in other countriesjauld be good to analyse whether this does
not lead to overcompensation of DER. Moreover,dbmbination of investment support with
relatively long feed-in support may lead to “todrattive” investment opportunities financed
through public funds.
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3.3 Hungary

In connection with the newlectricity Actand the related market model a new governmental
decree entered into force on January 1 2008 osupport scheme of RES and CHP. Feed-in
tariffs remained in place as the predominant tyfpipport scheme as was the case already.

While for most RES and CHP there is a stable outased support, limitations exist for wind

energy. There is aaxplicit quantity limiton overall (grid connected) wind capacities of 330
MW (due to system operator’s problem with balangiogver) and is set for an undefined time
period.

Level and differentiation of support

The RES tariffs are fixed in the Electricity Achdaon generated quantity weighted average it is
uniform for any RES technolagldowever, the investment and operating costs altent into
account when the supported quantity and time horae determined in the Hungarian Energy
Office resolutions. These are determined in suelay that the supported plant should achieve
an internal rate of return (IRR) of 7.5% - 8%. Tisiwvalid for DER plants above 500 kW only.
DER below 500 kW does not need a licence from H&@, receives the FIT as long as the de-
cree is in force. Therefore they may achieve adrighturn if their unit cost is not much larger
than that of larger DER plants.

There is only a limited differentiation of feed4ariffs, this is:
* project installation date (existing, newcomers)
* renewable — weather-dependent and non-weather depienvaste, cogeneration
* size of the plant:
0 In case of hydro generation and CHP;
0 new RES-e plant above 20 MW receives lower tariff;
o small DER below 500 kW do not need a licence frobemHHEO
» and age of equipment (new/used).

Apart from that there are three different zone-8nfeeak, off-peak, deep-off-peak) for which
different FIT apply.

The average feed in tariff level for RES-E sethia Electricity Act i$*
e 2007: 9.7 eurocent/kWh (24.71 HUF/kwWh)
e 2008: indexed with inflation (consumer price indaf2007) to 10.4 eurocent/kWh
(26.46 HUF/kWh)
* This is given for most of RES-E, except new platisve 20 MW capacity, which re-
ceive lower tariffs.
Conditions of the tendering procedure for new wgatherators will be published in different
legislation ot available ygt Tenders may be issued if the electricity sysiedged suitable
to integrate more than the currently allowed maxm880 MW.

The economics of particular technologies is solhgidered because small plants above 500 kW
have to apply for a so called combined energy peflioeénce) to the Hungarian Energy Office,
and the tariff is provided only for a time horiztivat provides appropriate return for the given
plant applying for the energy permit.

The Hungarian Energy Office calculates this theetimorizon (the number of years) on a case
by case basis, based on the feed in tariff, thtbopeance parameters, and investment and op-
erational costs of the applicant plant (or in tlasec of wind, performance and cost data of a
benchmark wind plant are used).

2 The complete table feed-in tariffs, validity timerlzon, indexation rules for RES and CHP is giver\imex B
(Source: Governmental Decree 389/2007)
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Thus, in this hybrid way, the costs do form theida$ support, despite the tariffs not being dif-
ferentiated (but the number of supported years qurahtity limited). For example, for green

field investments in biomass and biogas it is Ugwabund 10 years, for wind 10-15 years. This
is valid for DER plants above 500 kW only; DER lvl600 kW does not need a licence from
HEO, and receives the FIT as long as the decrieefisce. Therefore they may achieve a high-
er return if their unit cost is not much largerritihat of larger DER plants.

The Hungarian Energy OfficéHEQ) is obliged by law to calculate the returnirofestment of
each given project based on the business plan felnfiy the licence-applicant. Methodolo-
gies and results of the calculations are publisivethe website of HEOnft available yét

Level of support in relation to market/retail pricef electricity®

The electricity price is a result of negotiatioretvileen customers (so far non-households con-
sumers only) and traders and there is no obligatigrublish them. In the case of household and
small industrial consumers — who can also be se@pliithin the regulated (so-called universal)
service — the maximum price is regulated and pléts Under these figures theerage elec-
tricity price for small customergexcl. VAT) is about 21 HUF/kWh, (8.24 eurocent/kY\plus

the system operation and network fees which aretab® HUF/kWh (excl. VAT). Altogether
about 35 HUF/kWh (13.73 eurocent/kWh) (excl. VAM)Z008.

The average RES-E FIT is 10.38 eurocent/kWh, so the
* RES-E FIT/household electricity price ratio (with@lpS charge) is 1.26 (126%)
* RES-E FIT/household electricity consumer priceordtvith UoS charge included) is
0.76 (76%)
The specific extra cost of RES-E and CHP DER supjpgether and pass through is approxi-
mately 2 HUF/kWh that is 0.78 eurocent/kWh (at 1REE) 255 HUF)

The competitiveaverage producer market pride 2007 was around 13 HUF/kWh (5.10 euro-
cent/kWh) so
* RES-E FIT/competitive price is 2.04, that is 20420.88 - 5.10 = 5.28 eurocent/kWh
support content, that is 104% support on top ofppetitive price).

There is unconfirmed news that the competitive peed price is higher now than in 2007, at
around 15-17 HUF/kWh (around 6-7 eurocent/kWh),chhineans that the support content de-
creased to around 4 eurocent/kWh without the F¥€lldecreasing.

Impact on RES-E and CHP production

The 2010 target of 3,6% RES in gross electricitpstonption was already overachieved in
2005, but then RES-E decreased due to stricteritbmmsl of support for biomass co-firing in
large plants as well as price increase of biomBResfiewable electricity production remained
above the target, however, both in 2006 and 2007.

Table 3.1 - Table of RES-E and CHP 2003-2007

Years

2003 2004 2005 2006 2007 (first half
RES-E (GWh) 257 884 1721.8 1319.3 735
CHP-E (GWh) na 2029 2567.4 3062.6 1652
RES-E/gross electricy, g 2.20 453 3.8 N/A
ty consumption (%)

Source: http://www.eh.gov.hu

131t is difficult to give such kind of %, becausesth is not a relevant, transparent average market m the Hun-
garian electricity market (no electricity excharggsting).
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There was no maximum in the support given throuidh Fhe system operator handled a fund
which was financed by the electricity consumersulgh a system use charge element. When
the fund had a deficit the regulated system usegehelement was increased in a way to cover
the loss of the system operator as well. The fuewl leen ceased since January, 2008 as now
the traders pass through individually their additibcosts due to RES-E and CHP-E purchase.
The specific extra cost and pass through is appravely 2 HUF /kwWh (0.8 eurocent/kWh)

Table 3.2 - Additional costs due to RES-E and CHBRuEEhase

Years

2003 2004 2005 2006 2007 (forecast)
RES-E (M€) N/A 22,6 55,5 55,8 65
CHP-E (M€£) N/A 43,4 68,2 128,9 128,6
Total (M€) N/A 66 123,7 184,7 193,6

Source: http://www.eh.gov.hu

Upcoming developments
Changes within the Hungarian support scheme wemently introduced by new decrees at the
end of 2007. Main changes of the new decree aaerkto:

» All traders supplying end-user customers are obligebuy green and cogenerated elec-
tricity according to their market share. RES eleitjr allocation is carried out by the
system operator MAVIR.

* No more central fund and system use charge eletoefihance the support scheme.
Traders — constrained with competition - can deocitlevhat extent they charge the cost
of distributed electricity to the consumers.

» All supported DER generators belong to the spdmédncing group of the system op-
erator, MAVIR.

» DER generators are obliged to submit generationtimarhead, week-a-head, day-a-
head schedule. For £ 5 % (in the case of wind £3@é&wiation from the schedule gen-
erators concerned pay an extra charge to the sygtemator (interpretation of this point
of the decree is under negotiation; e.g. whethenthyp deviation or daily deviation
will be sanctioned).

* New biomass plants will not receive FIT if they ws# wood logs. Extension of support
of already operating ones that use cut wood logshearequested, and HEO will revise
the return of investment of the plant and basethianwill decide on granting or deny-
ing extension.

» Outside the FIT decree, in the Electricity Act dhd general enforcement decree of the
Act the support of “household small power plant o 50 kW) is introduced. House-
holds just pay the cost of net electricity useh#dy use up all their own production. If
households feed in the network, they receive 85%lextricity retail price for the sur-
plus over their consumption supplied.

The following interaction issues may become impurt@hen DER shares increase:

* For a given deviation from the schedule generdtase to pay an extra charge to the
system operator. The tolerance is larger for wipdrators (5% general vs. 30% for
wind). This rule is disputed now and interpretatioay change to dampen it.

» Time of use differentiation of feed-in tariff forHR so as to achieve more production in
peak demand periods and reduce lower productidovindemand off-peak periods.
However, for e.g. biomass, the night (deep off paakff does not seem sufficiently
low to motivate biogas storage or in the case oP@bisupply heat from heat storage in
low electricity demand off-peak periods.

* Intentions to involve DER both in the supply sideaserve market and also on the de-
mand side to pass on some of the balancing cotose DER plants, which cause
them. Not yet successful in practice. Apart frore g#anctioning deviations from the
submitted schedule, one of the possibilities ofpbupgide is that the capacity limit for
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bids in the tertiary (minute, hour reserves) madeet be fulfilled in a combined way by
the bidder.

* In the case of large CHP: employment of the unith®y system operator beyond the
heating season is not taken into account during#éheulation of the yearly efficiency
of that generator.

The Hungarian generation portfolio is an inflexiblee and the individual capacities of the large
(centrally dispatched) power plants are too higmpgared to the load-flow (demand) of the
Hungarian system. That is why there is an overdsugipuation in Hungary in the low demand
dawn periods; although the peak demand is quite iniggeak-periods. Until distributed genera-
tors cannot (do not) want to take part in the systgeration, MAVIR will not support their
connection to the system referring to security uppdy issues (support of the connection by
MAVIR is a prerequisite for a licence by HEO).

A positive change: a counter-incentive has beermveohin the new FIT decree for CHP against
participating with supply bids in the reserve marktke combined efficiency calculation does
not include generation if requested by the Systeerator, therefore participation in reserve
supply does not threaten failing the efficiencyetiirold and losing the FIT for the cogenerated
electricity part.

Additional forms of support
Additional form of support is provided through:

« Investment support based on an application systethet Operative Programs of New
Hungary Development Plan (this is the National Dgwment Plan Il, which is co-
funded by the EU);

* Energy tax (i.e. electricity tax) exemption for & producers for own use

Disadvantages of these additional forms of supgert
e Complicated and sometimes not transparent procedure
e Usually larger value investments qualify only tatjupate in the tenders
< It does not provide a level playing field for smedipitalization and large companies.

Recommendations

Hungary has taken some important steps in integyddER into the electricity network, e.qg.
through time of day tariffs and the obligation éport electricity production to the system oper-
ator.

Questions are raised to:
¢ The calculation of the FIT by the HEO (new methodgl not yet approved)
» Combination with other forms of support. Investmsapport may give too much sup-
port for certain investors and a level playingdidbes not exist when only some inves-
tors receive support (in contrary to FIT whereiim@ple all investors receive support.

3.4 Lithuania

The main form of renewables support in Lithuanjaas from 2001, a feed-in tariff. According
to regulation power generation by wind, biomas$arspower plants and hydro power plants
with a capacity of less than 10 MW is promoted. Téel-in tariff is a flat price at the moment.

With regards to CHP:
* Suppliers are obliged to purchase and to sell tswmers all electricity generated in
cogeneration regime in CHP power plants, when Hreysupplying heat to the district
heat supply networks of cities.
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* The heat supplier must purchase heat generated inglapendent producer if he fulfils
particular conditions. For example, heat producestrhave a heat < 1 MW and not less
than 1% of maximum capacity demand in the diskrézt supply system.

Table 3.3 — Feed-in tariffs in Lithuania

Tariff, Tariff*,

LTL cents/kWh Euro cents/kWh
Hydro power plants** 20 5.79
Wind power plants 22 6.37
Biomass power plants 20 5.79
Biomass PP (after *1 January 22-24 6.37-6.95
2008)***

*1 EUR - 3,4528 LTL

** Only for hydro power plants with the capacity lets than 10 MW

** Bjomass PP (operation started beford January 2008) 22 LTL cent/kWh, Biomass PP (opemati
start after 2008 01 01) — 24 cent/kWh.

The electricity price for household consumers igrap, 33 LTct/kWh (9.56 €ct/kWh). Support
price for RES is 61 - 67% of electricity price fmnsumers in the household sector.

Table 3.4 - Comparison with the production costthefdifferent DER technologies14,

Technology Minimum — average genereéBupport level
tion cost, € MWh €/MWh

Wind PP 56-63 63.7

Agricultural biomass 60-102 57.9

Solid biomass (forestry residues) 92-102 57.9

Small hydro 55-78 57.9

As can be seen in table 3.4, the level of supmolielow marginal generation cost for some
technologies and comparable to generation coststfar technologies (e.g. wind power). In
addition the generation cost in new projects haddecy to increase, because of the increased
construction, fuel cost, etc.

The Promotion Procedure sets forth that fixed fieeviffs will be applied until 31 December
2020. At the moment the support is constant. Theeeplans to replace the support of renewa-
ble energy sources through a tradable green cattfisystem by the year 2021.

Impacts of support

The effectiveness of the support scheme for theption of renewable electricity for the peri-

od until 2005 was analysed in the OPTRES projdot fesults have showed that in this period
the Lithuanian effectiveness indicator for RES ®ileity generation was one of the lowest in

EU-25. However, recently the situation in RES gatien has improved significantly. The big-

gest impact of FIT support system can be noticedlerelopment of wind power plants. The
capacity of wind power has increased from 1 MW@34£2to 49 MW in 2006. It is expected that
capacity of these power plants will reach 200 MV2@10.

However, wind energy is facing a lot of barrieratttimits its growth:
* increasing investment cost per kW,
e low rate of return,
* long and complex planning and projection procedime®me territories,
» environmental requirements or high land price.

14 Compare (average) production costs of different B&fRnologies to the respective FIT
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All these problems could decrease investments lmddown the further development of wind
energy in Lithuania.

The installed capacity of small hydro PP has daliilem 13 MW in 2001 to 27 MW in 2006.
However, the further capacity increase for thisetgh power plant is expected to be moderate.
Recently the installed capacity of small scale lsiesnCHP power plants is also increasing.
Support for the solar and geothermal electricitiors low; no such projects were implemented
so far.

With regard to the requirements of the EuropeafiaPaent and Council Directive 2001/77/EC
the national target established for electricityduoed from RES should account for 7% in the
overall electricity consumption by 2010. In 200 share of electricity generated using renew-
able energy sources from total electricity consuonpin Lithuania was 3.6% (Table 3). So, the
share of RES-E in the total electricity consumpipoactically was not increasing in last 5 years
(it was 3.4% in 2000) because almost all greentridéy was from hydro PP, and their produc-
tion is dependent on annual precipitation.

Table 3.5 - Electricity generation from RES

GWh 2000 | 2001 | 2002 2003 2004 2005 2006
RES generation, GWh 340 327 358 333 429 458 43p
Gross consumption, GWh 10088 107y3 11234 11958 912071820 | 12054
RES-E share, % 3.4 3.0 3.2 2.8 3.6 3.9 3.6

Total volume of support given through FIT in 200&8saabout € 3.2 million (taking into account
that the average electricity generation price wa€/MWAh). It is expected to be 8.8 million
EUR in 2007 (electricity generation price 26 €/ MWHptal sum for buying supported electrici-
ty was € 5.58 mil. in 2006, (€ 15.5 mill. is expgtin 2007).

Table 3.6 - Maximum electricity volume with guare@dl support and actual production (2006)

2006 | 2006 | 2007 | 2007 2008 2009
fact expected
Wind power plants, GWh 96.2 | 13.7 182 105 259.6 320.4
Small hydro power plants, GWh | 106 55.8 114 89 118 122
Biomass power plants, GWh 39.1 | 25.6 79.1 |64 103.1 127.1

So far the support mechanism was important sedkinge efficiently operation of DER. How-
ever, increasing investment cost per kW are low ohtreturn for wind power plants are factors
reducing attractiveness of their construction. Biggmnt increase of natural gas prices can create
unfavourable conditions for small CHP using thislfurhe share of distributed generation is
quite low at the moment, and it doesn't signifitamfluence the system operation.

Additional forms of support

» Priority for transportation. The transmission natkvoperator must ensure priority for
transportation of electricity generated using reml@e@ energy sources in a case, when
the capacity of transmission network is limited

* Network connection discount. Generators whose pgiants are using RES for elec-
tricity generation are subject to a 40% discountlie connection to the network of op-
erating energy companies;

* Exemption from the pollution charge. For the pugo&promotion of electricity gener-
ation in power plants using bio-fuel, an amendnaéithe Law on Environmental Pollu-
tion Charge was made. As from April 2005, accordimghis amendment physical and
legal persons, are exempted from the payment opallation charge for emissions of
air pollutants which emerge during combustion oifss;
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e EU Structural Funds. EU Structural Funds may presdpport for investments into
construction of power plants which generate eleityrusing renewable energy sources.
The Lithuanian Environmental Investment Fund presidoft loans for the financing of
environmental projects and subsidies for finanahgenewable energy projects;

Recommendations
Based on the information presented above it sebatshe level of feed-in tariffs is relatively

low and does not promote new investments to a lexgent. Therefore increase of tariffs should
be recommended.

At the same time tariff variation per time of daillWwave to be considered.

Priority of transportation / dispatch is probabbt the optimal form of support as it benefits one
source of production although capacity for transiois may be limited. With increasing shares
if DER, this is not the way to achieve better netwiategration.

3.5 Poland

In Poland the main support mechanism used for D6ty RES and CHP, is a tradable certifi-
cate system:

» Green certificates for RES are in place since biomt2005
* Red certificates for CHP are in place since 1 2087

The following tables (3.7 - 3.9) give an overvieivtloe green certificate prices (for RES), the
green certificate market results and sales priogb® market.

Table 3.7 - RES-E, GC prices over 2005-2007

2005 2006 2007

Average market price of energy| [PIn/MWh] - 117,49 19170
Average price level of GC [PIn/MWh] - 211,84 239,2
Average market price + GC price [PIn/MWh] 238,96 93 358,90
Average production cost of DER  [PIn/MWh] - 175 175
GC price /average market price [%] 180 %o 200 %
averagemarket price + GC

RES/gDERpI‘Odll)JCtiOHCOSt [%] 188 % 205%
Compensation fee [PIn/MWh] - 240,0( 242,40
Penalties [PIn/MWh] -

Table 3.8 - Green Certificate Market Results

2006 2007
OTC trading volume| [MWh] 2887803 3173007
min [PIn/MWh] | 82,00 99,00

max [PIn/MWh] | 244,00 242,10
Continuous Trading volume [MWAh] 330 070 654 953
min [PIn/MWh] | 175,00 236,22
max [PIn/MWh] | 243,00 240,70
Auctions volume| [MWh] 401 580 410 550
min [PIn/MWh] | 175,00 236,68
max [PIn/MWh] | 240,00 240,46
Total volume - [MWh] 3619452 4238510
Average OZEX [PIn/MWh]| 211,85 239,20
These results show that prices of TGC vary betw@®nr- 241 PIn/MWh, the average being
around the high end. This is is very close to &well of the compensation fee.
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Table 3.9 - RES-E/DER sales price plus certificatate to the production costs of DER

2004 2005
Cost  Avg. RES-E |Avg. profit [Avr. Energy| GC price Avg. Energy| Average
RES of RES-E [sales pric¥ Price price + GC profit
technology Capacity | productiort®
1 2 3=2-1 4 5 6 =4+5 7=(6+5)-1

[PIn/MWH] [[PIn/MWh] |[PIn/MWAh] | [PIn/MWh] |[PIn/MWAh] |[PIn/MWh] | [PIn/MWAh]

Small hydro <5MW 306 239 -67 118 200 318 18

Wind 30 MW 292 239 -53 118 200 318 26
Large hydro 100 MW 237 239 2 118 200 318 81
Biomass 10 MW 214 239 25 118 200 318 104
Co-firing 2000 MW 133 239 106 118 200 318 185

Impacts of the TGC system

In Poland the GC support mechanism proved to kenéially most beneficial for the co-firing
of biomass (wood and wood waste) (see table 38 fechnology was classified as RES in
order to motivate the conventional power generamtske determined actions towards reduc-
ing CO2 emissions and increasing RES shares.

The primary intention behind this the implementatad the green certificate system, to create
new capacities of RES/DER, failed as majority ofvpo plants chose to introduce co-firing
within the present energy production capacities.

The market was supplied with significant volumeR#ES-E energy which resulted in reduction
of the prices to a level considered insufficient flle development of wind and small hydro
technologies. The changes of the RES-E volume tveperiod of 2005-2006 are presented in
table 3.10.

In 2006 the Minister of Economy increased by thditance [2] the obligatory RES-E shares to
the level presented in table 3.10 with the purgosecrease the demand for green certificates
enabling better functioning of the Green Certificitarket.

Table 3.10 - Green certificates issued in 2006 {EF#Boduction 2005 / 2006) by technology

Production period: Production period: Change in 2006
RES 1.01.2005 — 31.12.2005 1.01.2006 — 31.12.2006 compared to 2005
technology Energy volume GC Energy volume GC By the Volume
[MWh] [pieces] [MWh] [pieces] [MWh] [-]
Biogas 104 465,28 324 116 691,86 31y 226858 4
Biomas 467 975,68 226 503 846,21 52 35870,53] 31
Wind 135 291,63 288 256 814,96 372 123,33 21
Hydro 2 175559,10 4113 2029 314,01 3338 | -146245,09] 5]
Co-firing 877 009,32 299 1314 336,6 132 437 327,28 iy
Total 3760301,01 5250 4 221 003,66 4211 | 460 702,65

Source: Annual Activity Report of the Presiden&sO [6]

The obligation to purchase and present for cartcatlahe certificate of origin is placed on eve-
ry energy company that is selling the energy tofited consumers connected to the grid within
the Polish territory.

15 According to the Analysis of the RES-E market. ERr¥¥awa, prices in first quarter of 2005
18 Does not include income from the g@nission trade
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Table 3.11 - Obligatory shares of RES-E in annabkdssof energy by energy companies

Share of RES-E in sales
Year Previous Current

Regulation [3]| Regulation [2]
2005 3,1 -
2006 3,6 -
2007 4,8 5,1
2008 6,0 7,0
2009 7,5 8,7
2010 9,0 10,4
2011 9,0 10,4
2012 9,0 10,4
2013 9,0 10,4
2014 9,0 10,4

Source: The ordinance of the Minister of Econd&].

If the company is not able to meet the targetsnsiéte secondary legislation [3] presented in the
table 3.11 it has to pay a compensation fee wisidalculated in accordance with the following
formula:
0z=0zj x (Eo-Eu)

Where the symbols mean

Oz - the compensation fee expressed in PLN,

Ozj — the compensation fee unit amounting to 24&Raloty per MWH’,

Eo — the amount of electricity, expressed in MWhsning from the obligation to ac-

quire certificates of origin referred to in ArticBe s.1 and to present them for cancella-

tion, in the particular year,

Eu - the amount of electricity, expressed in MWigneming from the certificates of
origin, which the energy undertaking presenteccéorcellation in the particular year.

In 2007 the compensation fee unit was 242,40 PIn.

The targets for the RES share are set in the Qrdg, 3] They can be met either by acquiring
green certificates or by paying the compensatiertliat constitutes the income of the National
Fund for Environment Protection and Water Managenged is paid into a designated account
of this fund until 31 March of each year, for threypous calendar year. The entity that for any
reason fails to meet the target is subject to trealby.

The amount is calculated using the following foranul
K = :L3(OZ - OZZ)
Where the symbols mean:
K — penalty for the year;
Oz — the compensation fee to be paid expressedhin P
0zz — the compensation fee already paid by the aognpxpressed in PLN,

Targets for renewable electricity implementationeh@een laid down in national law. Every 5

years the Minister of Economy presents a reportritdag targets for the share of energy from
renewable sources in national electric energy aopsion. Current document describes targets
until the year 2014. Polish national indicativeg&trfor the year 2010 is 7.5%.

Y The compensation fee unit Ozj is subject to anmakrisation by the mean-annual consumer pricexinde
from the calendar year preceding the year for wktighcompensation fee is calculated, determingddlércommuni-
cation of the President of the Central Statistictiic® and announced in the Official Journal of ®epublic of Po-
land ‘Monitor Polski’. The President of ERA annousitke compensation fee unit after its valorisatiothe Bulle-
tin of the Energy Regulatory Authority not laterthan 31 March of every year.
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Table 3.12 - National targets for renewable enérgy

Year Electric energy from RES
Current plan consistent with
Directive 2001/77/EC in year
2010

TWh %

2005 3,12 2,2

2006 3,72 2,6

2007 4,61 3,2

2008 5,8 4,0

2009 7,74 53

2010 11,10 7,5

2011 11,18 7,5

2012 11,33 7,5

2013 11,48 7,5

2014 11,63 7,5

Every two years, the Minister Economy in cooperatath the Minister of Environment draws
up a report containing the analysis of implemeataf quantitative targets and the results
achieved in the production of electricity in renélesenergy sources.

The green certificate system and the regulatioaiswent with it first of all allowed good identi-
fication of all the renewable energy resourcestadéoland was able to meet the targets. How-
ever there are concerns that there are not encagltsources built to meet those increasing tar-
gets in the future. Majority of the obliged enttilfil the obligations. Penalties are applied in
single cases.

The system is in operation since 2005. It is cargid by different stakeholders that the system
works and that it is too early for changes. Fot theareful evaluation will be needed first.

The stiff level of the compensation fee influenties maximum price of the certificate. In 2007
the prices of GC during continuous trading barelyied. The results are presented in table 3.9
The RES-E producers did not compete and sold thiicates at the highest prices regardless
the cost of the technology (see table 3). Theftmtes are traded in bilateral contracts or on the
power exchange.

Additional forms of support
Additional forms of support provided in Poland #re following:

- Obligation on supplier of the last resort to pusshall RES-E connected to the grid on
his territory. The price is announced each yeathieyPresident of ERO and calculated
as an average level of energy price on the cometitarket in the previous calendar
year. There are financial sanctions for not fulfgl the obligation.

- Support for RES with capacity greater than 5 MW:

0 Reduced cost for the connection to the grid applietil the end of 2010 - 50%
of the actual cost of the connection;

0 Separate balancing rules for the distributed gdioera- laid down recently in
so called system ordinance [1]. The entries of dsisallow balancing of wind
energy within special balancing groups (made of @neore sources). It also
allows adjusting planned energy production up kmd@rs prior its generation.

- Support for RES with capacity smaller than 5 M\Wadrmm of the exemptions from:

o fiscal fee for the issuance of the certificate fin;

o annual fee for the Green Certificate Register;

o fee forissuing the license for generation of eleity in RES;

o annual licence fee paid to the State Budget.

18 Source Report describing targets for the share of endrgsmn renewable sources in national electric energy
consumption in years 2005-2014 by the Ministry ocb&omy [4].
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- RES in general is exempt from excise tax.

- Investment support from:
o National Energy Protection and Water Management RNifrOSiGW)
0 Operational Programme Infrastructure and Envirorimen

Recommendations

- Provide targets for a longer time period, makingtitactive to invest in other technolo-
gies. Increase the current RES targets for the@&010-2014.

- ltis positive that the penalty is set at a fadt@ higher than the compensation fee. This
compensation fee could however be increased asat almost the same level as the
TGC price.

- Assess whether investment support should be givédER investments when there is
already a TGC. It could, however, be limited totaer technologies that are not pro-
moted enough through TGC.

3.6 Romania

In Romania the following types of support are iagd:
- For electricity produced from renewable energy sesi— quota obligations for suppli-
ers and tradable green certificates, in use froweNtder 2005.
- For electricity produced in high-efficient cogerteya — bonus system (feed-in premi-
um). The system was established by Government Bedis 2007, and is currently un-
der development.

The prices of tradable green certificates are &éichiby Government Decision between a mini-
mum price of 24 Euro/MWh and a maximum price of€i®IWh. From the beginning of the
TGC market (2005) the price has always been abO&MWh.

The average price of TGC is roughly 41 €/ MWh andrage price of electricity on the whole-
sale competitive electricity market is roughly 98€Vh. So, in total, a DER producer receives
about 96 €/ MWh. The 96 €/ MWh seems to cover presests of DER production, but in the
future prices on the TGC market might begin to ddye to the new E-RES generation in-
stalled.

The growth of DER has been insignificant since T&C system has been put into place, but
many projects are under development or announdesl TGC system has so far supported DER
projects like wind power and small hydro.

Electricity suppliers are obliged to purchase yearotas of TGC. The quotas are established
till 2012 by a Government Decision (GD). Another @Dunder discussion with new quotas till
2020. The suppliers, the licensed entities selilegtricity to consumers, are collecting the GC.
TGC are traded monthly on Opcom, the Romanian P&xehange. The market considered as
being liquid, with 14 sellers (RES-E producers) @&3dbuyers (suppliers selling electricity to
end-users).

DER integration issues
The intention is to improve the TGC scheme by ngishe price limits and by giving some cer-
tainty to investors regarding the recovery of irmemnts.

In the Romanian case, the electricity produced BRDs sold on the market, at market prices.

If the producer (using eligible DER) does not sectéo sell the electricity, it will receive the
imbalance price, which is usually lower than averagarket price.
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DER sources are divided in controllable electrigigneration and incontrollable electricity gen-

eration. In case of controllable electricity getierg there is an obligation to pay for deviations

from the notified hourly schedule (it must be netifat 15.00 hours, the day before). The incon-
trollable electricity generation (for instance wigdnerated electricity) is exempted from these
imbalance payments. This imbalance payment exempggmerates a complicated market pro-
cedure and some distortions (there is no incerfitiva reliable forecast of the generation). The
regulatory authority is studying the possibility ébminate the exception from imbalance pay-
ments for incontrollable electricity generation.

Other types of support:

- For investments over € 1 million, a new Investriemty will allow different incentives
such as tax exemptions and co-finance of the caiometo the network. The law is un-
der discussion, but the same support can be obtaitbout the new law, under the
State aid rules, according to the regulations dnethe Competition authority. The
approval of the Competition authority on a case®se basis will be needed even after
the new Investment Law will be approved.

- A mandatory take-off of the electricity producedrr eligible sources (RES without the
exception of large hydro and efficient cogeneratiercalled priority generation is used
on the competitive wholesale electricity marketeTdniority production scheme uses a
pricing of electricity at imbalance costs, whicle arsually lower than DER generation
costs.

Recommendations
- Improve the TGC scheme by raising the price liraitd by giving some certainty to in-
vestors regarding the recovery of investments
- Introduce a penalty that is significantly higherg(e50% above) the maximum TGC
price to motivate suppliers to buy TGC
- Set ambitious targets until 2020, so that a stabléronment for investors is created.

3.7 Slovakia

The support mechanism in use in Slovakia for retsvanergy and CHP is represented by a
fixed feed-in price. Regional energy utilities pase this electricity from electricity producers
based on a certificate of origin of electricity ftaenewable sources. DSOs purchase the elec-
tricity for this fixed price for the coverage otémnal losses in the distribution system.

The Regulatory Office of Network Industri@®ONI) determines the fixed price for generation
of electricity produced from renewable energy searand CHP. This fixed price of electricity
is determined for the year 2008 as the fixed pwith the assumed payback period of invest-
ment of 12 years. The level of support is deterchise that it covers production costs of the
producer with the specified payback period of inwesnt.

The duration of support has not been so far liméted it was legalised for the first time by the
regulatory office Decree No. 2/2005 with the dateftect since the year 2006. The fixed price
is determined separately every year again.

Fixed prices are determined for the following catégps of renewable energy technologies:
e Hydro power with an installed capacity up to 5 MW
e Solar energy
« Geothermal energy
* Biomass combustion
e Co-firing of biomass or waste with fossil fuels
e Biogas combustion
And for the following categories of CHP technolagie
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e Combustion turbine with combined cycle plant aret&lc capacity up to 50 MW
» Combustion turbine with heat recovery

» Combustion engine

» Backpressure steam turbine and condensing steadimduwwith heat extraction

» Stirling engine

* Fuel cell

* Rankin organic cycle

Every year the issued number of applications feri$Buance of certificates on origin from RES
and CHP plants is increasing and naturally, théallesl capacity of those generating stations
has a rising tendency. The specific financial refet are recorded by the Regulatory Office;
however, such data are not made available.

The Ministry of Economy of the Slovak Republic io-aperation with the regulatory office and
other specialised institutions is drafting a new A Renewable Energy Sources. Changes are
expected also in relation to amendments made t&tieegy Act, based on which the regulatory
office will be able to determine the fixed pricdsetectricity from individual types of RES for a
longer period of time, compared to the presentatitn. The fixed price is now determined sep-
arately for every year.

DER integration issues

Long-term practical experience with DER existsha field of small hydropower plants and co-
generation plants. With regard to such plants mm$g negative effects on the power system
are known yet. The present scope of installed ¢gpand production from other renewable en-
ergy sources (wind, solar) is rather small, sortliledly negative effects do not appear to a large
extent in the system. It is expected that the agrebnt with regard to the extension of espe-
cially wind parks will be carefully controlled amtirected in order to prevent any larger prob-
lems that these plants could cause to the systéhgii installed capacity increases.

Barriers and future developments
The main barriers to the growth of DER shares arfas
* Missing long-term stable conditions in the systenfieed-in tariffs from RES. Due to
missing guarantee of fixed purchase price, bankseductant to finance RES projects.
» The missing obligation to purchase electricity fr&®@&S and its binding character in
law represents a large barrier for further develepim

In its Program Declaration for 2006—-2010 the Slogakernment has committed to establish
preferential conditions for increased utilisatidrrenewable energy sources. In this regard, ac-
cording to the strategic document of Ministry ofoBomy SR (issued in 2007), the following
legislative measures are considered to be taken:

» To establish the obligation for distribution comjgnto preferentially purchase electricity
generated from RES and in CHP to cover lossesaiditribution system. (At present there
is only the provision in the electricity marketeslwhich sets this obligation for the DSO).

* By law, to deal with the long-term guarantee o&tieed-in prices — fixed prices are calcu-
lated under the assumption of a 12 year paybadkgef investment, the validity of the
fixed price should also be guaranteed for thisqueof time (but which is not the case now).

* When installing the equipment using RES with anaithed capacity above 5 MW, to issue a
certificate on the compliance of the investmennhpldth the long-term energy policy.

» To simplify the legislative conditions for the prager of electricity from RES using the
equipment with the capacity up to 5 MW in relattonbusiness activities and permits for
the construction of generating stations.

» To determine, by law, the right for preferentiategs into the system for the producer of
electricity from RES.
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* To extend the regulatory period for price regulatimposed on electricity generation from
RES by more than 7 years.

One of the possibilities of supporting the highse wf RES could be the amendment made to
valid legal regulations that would enable the raprly office to also determine minimum prices
for individual types of RES, when imposing pricgukation on electricity generated from RES.
These would have to be determined so that:
* The conditions were established to increase thee sifeelectricity generated from RES
in total electricity consumption,
« The average payback period of investments (12 yeEss) was achieved under the
condition that the technical parameters and econeffiectiveness are fulfilled.

Recommendations
« The RONI has to set a long-term guarantee of fieed-in prices at 12 years (based on
the payback time stated in the Regulatory Officerbe).
* In the longer term, feed-in premiums should be whared.

3.8 Slovenia

The predominant type of support for renewable gnar@lovenia is the feed-in tariff. The sys-
tem allows the producers that are eligible for supto sell their electricity at these feed-in tar-
iffs or, alternatively they can also sell electycat the market. In the later case they are eqdtitl
to a premium, which represents the difference betmtbe subsidised and market-based prices
(top of the market price).

On the basis of calls investment support is avhiléd electricity producers producing from re-
newable sources (in the frame of Ministry of thevitEanment and Spatial Planning). Calls in-
clude support for: use of renewable sources indimids, use of biomass and preparation of the
documentation for use of renewable sources. Fompbeg a call in 2007 included investment
support for installation of PV systems in householthe maximum funding was limited to 2.5
€/Wp and to € 2100 for the whole system.

Other initiatives aimed at increasing productianirrenewable sources include:
 The RECS certificate system - a way of certifyihg production of electricity from re-
newable sources.
» Guarantees of origin of electricity from RES andeeeration facilities.
* Obligation to publish the structure of producti@uices.

The average price for households (annual consumpfi@500 kWh) in 2006 (without tax) was
8.75 €ct/kWh. The average price for an industnigtomer (annual consumption of 50 MWh) in
2006 (without tax) was 11.23 €ct/kWh.

The support is regressive: after 5 years of opmrdtie support is reduced by 5 % and after 10

years by 10 %. The Government of the Republic ot&tia determines the purchase prices for
all types of qualified producers at least onceyeer.
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Table 3.13 — Feed-in tariffs in Slovenia

Source Rated power Feed-in-tariff| Top of the market price
(Ect/kwWh) (Ect/kwh)
Hydro power stations P<1MW 6.1 24
1MW<P<10 MW 5.9 2.2
Biomass power stations <1MW 9.4 5.6
>1 MW 9.1 5.4
Wind power stations <1MW 6.0 2.3
> 1 MW 5.9 2.1
Geothermal power stations 5.9 2.1
Solar power stations 37.4 33.6
Other power stations using 12.1 8.3
renewable sources
Power  stations  using P<1MW 53 1.6
wastes
1MW<P<10 MW 4.9 1.2
CHP power stations (dis- P<1MW 7.3 3.5
trict heating)
1MW<P<10 MW 6.9 3.1
Industrial CHP P<1MW 7.1 /

Impact on DER growth

The total production from DER (excluding large hydis low (3.6 % of total consumption in
2006) therefore is difficult to estimate the infhoe of FIT.

The growth of production is relatively slow, alsaedto the growth in consumption (3.5 %
growth in 2006/2005). The new acquired DER in 20@&e the installed power of approx. 4
MW. With such a slow growth it will be difficult tsmeet national targets.

Data regarding the costs of the FIT system arewatable. However, the total production from
DER in 2006 was 468 GWh and taking into account nhast of the DER are small hydro (FIT
of 6.15 €ct/kWh) we can estimate an approximateuarnof support. l.e. 468 * € 61458 = €
28.8 million.

The system operator of the network to which a D&é&lity which is eligible for support (i.e.
excluding large hydro) is connected has to buyhedlelectricity produced in the facility. This
may maximize DER profit, but a conflict with actuatwork conditions may arise (e.g. in cases
of low consumption).

Due to the relatively low production share of DERI@es not influence network operation on a
larger scale. There are some cases of local sygpemational problems (voltage levels, protec-
tion operation).

Barriers

The main barrier of the Feed-in tariff system is ngth of the contract. Electricity purchase at
guaranteed prices from qualified producers is @efion the basis of 1 to 10 year contracts. In
practice this contracts are shorter than 10 yealdng investments in some renewable sources
less attractive.

Recommendations
* Consider a longer FIT period. Today, tariffs areeag for maximally 10 years, while
for some DER sources a longer period of suppareéded.
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3.9 Main findings

The overview of support schemes in the eight caegitnentioned above shows the following:

All new Member States have introduced support sesem

Poland and Romania have introduced a Renewablékwi$tandard with quota obli-
gations, all other countries Feed-in Tariffs

In those countries with feed-in tariffs in place ttluration is in the range of 10 to 15
years

All countries, except Lithuania have included suppar CHP also. Support differs per
country and is usually limited to small-scale CHiB {o 5 MW).

So far only Hungary was able to meet its 2010 REGet.

Although support has primarily been introducedupport new investments in DER, market in-
teractions have been covered in a no. of courdises

In two countries, Czech Republic and Slovenia,ahera choice between FIT and pre-
miums.

Differentiation per time of day for controllable BEn the Czech Republic and Hunga-
ry

Bulgaria: stepped tariffs for wind energy

Czech Republic: choice between fixed tariff or greenus every year

Hungary: tariffs are not technology but IRR specifill technologies receive the same
tariff, but the duration differs.

Mandatory reporting of planned production of DERHungary (all), Czech Republic

(controllable DER > 1 MW) and Romania (controllaBER) sanctions exist for devia-

tion

Special regime for small DER (< 500 kW) in Hungary

Slovakia, support for DER not guaranteed. In ottmemtries, DER investors have guar-
antee that support stays the same for the timiistastist. Indexation rules do exist for

tariffs for new investors in later years.

Experiences:

The TGC in Poland has lead to the promotion ofdieapest options, little or no in-
vestments in new technologies.

The level of support in Romania and Poland, the ¢aantries with TGC is, however,
similar to that in the countries with FIT (when queming as % of energy prices).
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4. DER SUPPORT IN THE EU15

DER support schemes of the SOLID-DER countries daisDbenmark, Germany, the Nether-
lands and Spain have been assessed (having anfesiFi scheme) as well as those from Swe-
den and the United Kingdom (having a renewablefplartstandard combined with green cer-
tificates).

4.1 Austria

The predominant type of support mechanism usedBR in Austria is the Feed-in tariff
(based on th&reen Electricity Ac(2002, amended in 2006). FIT are supporting simadiro
power, wind, solid biomass, biogas, PV, geotherasalvell as (already installed) fossil fuel
based CHP. The Feed-in tariff exists of a flatear green electricity and a premium for elec-
tricity from existing fossil CHP.

The duration of the support is:
» According to Green electricity Act 2002: 13 years
* According to Amendment 2006: small hydro 13 yeacdher RES
sources 10 years (stable) + a lower rate for tfe(78%) and 12 year (50%).
Tariffs are differentiated per type of DER sour@est per time of use or voltage level) and are
annually adjusted. The absolute level of suppagtvsen in tables 4.1 and 4.2.

Table 4.1 — Feed-in tariff levels in Austria

€ cents/kWh 2007 2006
Small hydro 3.3-5.95 3.8-6.3
Wind 7.54 7.55
Solid biomass 11.09 - 15.64 6.3 —15.65
Biogas 11.29 - 16.94 7.9 -16.95
PV 30 -46 30 -46
Geothermal 7.30 7.3

Table 4.2 — Feed-in tariff in % of average markate(retail supply price without tax)

€ cents/kWh Average flat rate®HY 2007 in % of market price*
Small hydro 5.58 128 %

Wind 7.76 177 %

Solid biomass 13.00 297 %
Biogas 13.80 316 %

PV 38.00 750 %
Landfill- and sewage gas 7.13 163 %
Geothermal 9.45 216 %

* Average market price 47.73 EUR/MWh

Additional form of supporis provided through:
* Investment support from the Environmental Investnf@emd for:
o Biomass CHP — for the heat related investment codis
0 Renewable electricity power plants (wind, hydro powPV, biogas) for self
supply or off-grid plants;
o Small hydro power revitalisation resp. new instala in extreme locations up
to a capacity of 2 MW,
o Small fossil fuel based CHP.
* Investment support according to the Green Eletgriact Amendment 2006 for medi-
um hydro power and new fossil CHP with a capadityore than 2 MW
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The following growth levels of DER (RES/CHP) canrmgiced since support is in operation:

e 2002: 4,655 GWh supported green electricity
e Forecast 2007: 6.823 GWh (prognosis accordirggaius quo Nov. 2006)
e Forecast 2008: 6.355 GWh (prognosis accordirggatus quo August 2007)

The share of electricity from renewable energy sesir(except large hydro) currently amounts
to around 8 %. In order to meet the 10 % targeR®Y0, there is an additional demand of
around 1,300 GWh.

The total value (€) of support given through FIT2006 and for 2007 was (for all RES eligible

for support):
2006: 219 Million €
2007: 286 Million. € (Prognosjs

DER integration issues

With the introduction of efficiency criteria for generation (new plants) and the introduction of
a premium for heat from cogeneration in 2006 the $Hould encourage optimal operation of
DER in terms of environmental as well as econonasglects. Due to missing efficiency criteria
for existing cogeneration plants, currently manygais plants are operated uneconomically. An
aid programme is currently under preparation.

A flexible tariff system taking into consideratitwase and peak-load has been proposed by the
Ministry of Agriculture, Forestry, Environment afdater Management but is not included in
the draft amendment of the green electricity aictc&the amendment from the Green Electrici-
ty Act in 2006, the DSO is obliged to purchase grelectricity fed into the grid.

4.2 Denmark

The predominant type of support mechanism usedDIER in Denmark is a feed-in tariff
scheme. Both fixed feed-in prices as well as feegremiums are in place for the following
RES and CHP sources:

e Feed in premiums are used for wind power onshore

e There is a tendering procedure for offshore windkgar he off-shore price is for 12 and
14 years respectively in the two most recent tesdlanindparks.

* Feed in premiums also for new biomass based CHEea@inh tariff of 80 €/ MWh is
guaranteed for a period of ten years, followed HEMWNh for the next ten years.

* For biogas a FIT of 100€/MWh is fixed.

e For old onshore wind turbines there is a flat feedariff. For the more recently in-
stalled wind power plants this has been changada@mium.

Differentiation per time of use is considered bot yet existing. There is no voltage difference.
Only small CHP can receive fixed FIT: CHP>5 MW ongégeives feed-in premium in case it is
fuelled by biomass. PV support is based on net4ingte

Apart from these feed-in tariffs, additional formswpport is provided through:

» Compensation to wind turbines for their balanciogts (3€/MWh) for which they are
responsible

19« 3 high share of small hydro power (and landfilid sewage gas power plants) will abandon the stippbeme
due to higher revenues on the market.
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« Compensation to landowners which experience redpeceperty prices due to nearby
installation of wind turbines.

e There are nearly no tax exemptions or investmeppat — the investment support for
household biomass boilers was abolished recentlly [@nited support exists for solar
heating in new dwellings (up to 20% subject to ehar of criteria)

* Priority access exists for small CHP (less than\&/)M

* For small and medium scale CHP the support has indendually fixed for each exist-
ing plant for a period of up to 20 yeatrs.

The absolute level of support is the following:

* The two last tenderings for offshore resulted iraid 66€/MWh respectively, but only
for the first 50.000 MWh. (12 and 14 years opergtidhe last tendering of Rgdsand Il
was abandoned by both participants in the consduéto the claim of rising turbine
prices making the windpark uneconomical. (Investimefsewhere are more attractive).
A renewed tendering resulted in a price of 84€/Médihresponding to an increase of
27%.

* For onshore the premium for new turbines has beereased from 13 €/ MWh +
3€/MWh balancing compensation to 33.6 €/ MWh + 3&€npensation for the first
22.000 full load hours corresponding to 7-9 yeacslpction.

In % of average market price for consumers (rstgiply price without tax) this means:
* Approximately 36.6€/114€ = 32% For the tenderedsbffre the subsidy is up to
84€/114€ = 74%

For onshore turbines the subsidy covers 50-70%aafyzction costs. For off-shore the price ex-
ceeds the expected costs.

With the political agreement in February 2008 tladitions for renewable energy has been
considerably improved. Premiums have more than ldduand tendering for two additional
windparks has been scheduled for completion in 2QXpected prices above those reached in
the Horns Rev Il tendering.

Developments of DER

There was a very high growth prior to the reductiorFIT and very little since then — new
growth expected with the recent increase in sublgdgls. For small and medium scale CHP
the growth was high in the nineties with the thseep FIT, but has been very limited since then.

The support for increasing DER shares is intendednkeeting the national targets.Energinet.dk
had expenses of 230 million € for production suilesiih 2006, but this number was low due to
the high prices on NordPool for this year. Thide®s the fact that there it is still a large frac-
tion of FIT and not premiums in the average subsitheme. For 2007 a figure around 350 mil-
lion € must be expected. There is no maximum, coiess pays it all via the TSO tariff part.

DER integration issues

» The change from FIT to fixed subsidy to existingairand medium size CHP has im-
proved the efficiency and functioning of the markiie tendency to dropping prices at
low demand and high wind was reduced.

* The previous combination of wind and decentral GHHFIT was inefficient in activat-
ing the flexibility of the CHP.

* New regulatory / policy actions foreseen: Betteress to balancing markets for wind,
use of heat storage, heat pumps in combination @R could increase the efficiency.
(increase prices at times of excess wind)
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4.3 Germany

Since the first adoption of the Renewable ElediriEeed-in Law in 1990, the predominant type
of support mechanism used for DER in Germany restir feed-in tariff. This Law was re-
placed by the Renewable Energy Sources Act (EE@D@® and this Law has been amended in
2004. A recent Amendment in June 2008 will entey force on 1 January 2009.

The EEG guarantees RES operators fixed tariffelectricity fed into the grid for a period of
20 years. The fee paid depends on defined tartfieryear the equipment was installed.

The EEG includes a degression rate for the FIT,gadan annual percentage reduction. The
degression for the various technologies is adjustezhch case to the technical learning curve.
The amended EEG (2004) sets out the degressioforaat technologies.

Additional form of support provided:
* No special tax exemption but it can used as suipkestment which is counted as neg-
ative income for the system owner. Due to the filaetf most plants a build on loan this
may leas to an overall tax reduction.

The Feed-in tariff is a flat price differentiategl technology. Table 4.3 shows the main tariff
differentiation.

Table 4.3 - Feed-in tariff levels in Germany

Technology Subcategory Feed-in tariff Degression
(2007) rate

Wind power on land Basic tariff 5.17 2%
Increased tariff 8.19

Wind power offshore Basic tariff 6.19 2%
Increased tariff 9.10

Geothermal power Below 20 MW 8.95 1%
Over 20 MW 7.16

Hydro-electricity Micro HP — up to 500 kW 9.67 1%
Micro HP —up to 5 MW 6.65

Solar PV — not installed on 37.96 5%

buildings

Solar PV - installed onUp to 30 kW 49.21

buildings From 30 to 100 kW 46.82
Over 100 kW 46.30

Biomass Up to 150 kW 10.99 1.5%
Between 150 — 500 kW 9.46
Between 500 kW and 5 MW/ 8.51
Between 5 — 20 MW 8.03

» CHP bonus 2.00

Landfill / sewage gas Up to 500 kw 7.33 1.5%

Between 500 kW and 5 MW 6.35

The growth of DER (mainly RES) has been significanteach the national targets up to 2010.
The share of electricity generated from renewablergy sources reached 14.2% in 2007 (up
from 11.7% in 2006) but this is partly caused bghleir than usual wind conditions last year.
The national RES target of 12.5% for 2010 has efioee, been met already.
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Major changes are established with the amendmethedEEG by the first of January 2009 with
other prices. The effect of this cannot be foresextn

The total value of support given through FIT in @08ached € 5.8 billion. To come at the addi-
tional costs of renewable energy support, the abicbsts of conventional electricity supply
has to be subtracted (€ 2.5 billion), coming tcadditional cost of € 3.3 billion for renewable

electricity support. The resultant surcharge pay&in renewable electricity was 0.7 €ct/kWh in
2006, amounting to less than 4% of the average pficlomestic electricity.

Figures for 2007 are not known yet but are expetdegtow significantly due to the sharp in-
crease of RES electricity production in that year.

4.4 The Netherlands

The predominant support mechanism for renewabletradity and renewable gas is a feed-in
premium on top of the market price. According teeeent revision the premium is no longer a
fixed amount per kWh over the project lifetime bather it is varying with the electricity reve-
nues. The original support scheme started in 20@3has been suspended since august 2006.
Since April 2008 it has been reopened again.

Additionally, some technologies can use tax ina&gtilike (EIA — deduction of corporate tax)
and green fund financing (via income tax of indixatlinvestors). Guarantees of origin are is-
sued but are used for the voluntary maiket

The main driver has been to meet the EU targe®®fr£2010. There is no industry politics and

employment has never been an issue on a natioredl [Bhe current government launched an
ambitious 2020 plan for an energy and climate issbet current budgets don’t meet the targets
realistically speaking.

Stepped premiums apply for wind onshore (basedroduygtion hours) and waste incineration
(based on plant efficiency).

Wind, waste incineration and solar PV are to rexdiy years of support; bioenergy options are
set to 12 years.

The actual premium varies with the realisationtef &lectricity revenues. The subsidy base is
the ex-post financial gap based on average pramucbsts which are fixed for the duration of
the project. So at the start of the project, on@nthat during the support period each year the
subsidy will be

» Base Value fixed t=0 -/- Correction Value measured

The following categories are eligible for suppdrtit the budget available for new projects is
reconsidered on a yearly basis. For RES-E the catsgare:

* Wind offshore

* Land fill gas, Industrial waste water and Municipalste water

* Anaerobic digestion of biomass with animal manure

* Anaerobic digestion various

* Solid biomass thermal conversion <10 MWe

» Solid biomass thermal conversion 10 - 50 MWe

* Liquid biomass thermal conversion < 10 MWe

20 Guarantees of origin for the voluntary market @ncRES-E already paid for by the government thrahghsup-
port scheme. As such it is double counting, dodsalp initiate additional projects and has an astveffect on pub-
lic support for extending the renewable energyehar
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e Liquid biomass thermal conversion 10 - 50 MWe
* Waste incineration

e Solar-PV 0-3.5 kWp

e Solar -PV 3.5-15 kWp

e Solar -PV 15-100 kWp

Table 4.4 — RES feed-in premiums in the Netherld8688) (base value -/- correction valfte)

RES Category €cent/kWh| Remark

Wind onshore 3,6 | Based on 2200 full operating
hours per year+

Land fill gas / Industrial waste water and munitipa 0

waste water

Biomass: 6,2 | Based on 8080 hours of total

Anaerobic digestion of biomass with animal manure production per year. Is equal

Anaerobic digestion various to 3880 hours per year od-

Solid biomass thermal conversion < 10 MWe newableelectricity production*

Solid biomass thermal conversion 10 - 50 MWe

Waste incineration -0,6-1,6| With steps dependent on effi
ciency

Solar-PV 0.6-3.5 kWp 33

+ subsidy is recalculated for 1760 hours to accéambad wind years. However, between 1760-2200
hours the subsidy is not enough to compensate$srwind market revenues. Less wind hours are con-
sidered as operational risk for the wind unit opesa

* |t is assumed that only a part of the total bismproduction is really green (the environmental ad
vantage is calculated). Therefore green electrigitybe produced only in a part of the operatirayts.

Exemptions:
* The RES categories liquid biomass, thermal coneerrsi solar energy and Solar-PV
categories > 3.5 kWp are not subsidized at the mome
« Also wind-offshore and co-firing of biomass are lexed from the subsidy scheme: no
base values are calculated.

Some remarks with regard to the correction values:

- Correction values include in many cases the relevealised year-averaged day-
ahead electricity price. For example for PV therection is coupled to the consumer
price.

- Besides the costs for imbalance and program re#pliysare part of the correction
values for the category wind onshore. These costset on 11% of the baseload day-
ahead (APX) market prices. These balancing and ranogresponsibility party
costs thus increase the market premium.

- In the future also the influence of a lot of wingyply on day-ahead prices may necessi-
tate an upward correction of the subsidy amoumfi{prfactor, at the moment zero in-
fluence is measured and therefore no correctiogstalace).

Feed-in premiums for CHP are still not decided upbime categorisation of CHP eligible for
subsidies is not yet clear. The new subsidy scfem&HP is currently being devised with de-
finitive categories and feed-in premiums being k¢ during thesecond half of 2008

DER developments

%1 please note: in the table the total of base valueosrection value is showed. Normally the cori@ttis ex-post.
The amount of subsidy in the table contains the bresante estimation of the correction value fob&0since the
support scheme is only recently put in place amequently no ex-post correction values are availab
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It is unclear yet if the new feed-in tariff systevill be sufficient in meeting the national targets.
This depends on large scale co-firing which isuimtdependent on the price of biomass fuel at
the time of operation. This is a large uncertaisityce the Netherlands has considerable co-
firing electricity production.

In the period 2003-2006 (representing start andngnaf old MEP system of fixed feed-in pre-
miums) a total of € 1456 million was spent, whinbluded € 320 million for CHP.

For the coming years:

* The yearly budget for RES-E/CHP will evolve fronil€ min in 2008 to a structural
€336 min per year from 2014 onwards. The total budyer the whole period will be
€1,4 billion.

» Apart from that, every separate technology catedray a ‘budget ceiling’. Since the
support is laid down in 10, 12 or 15 year long cacts the category budget ceilings ex-
ceed yearly budgets.

0 The ceiling for wind on land is €796 min,
waste incineration has a ceiling of € 187 min,
Land fill gas, Industrial waste water and Municipalste water: € 10 min,
Biomass: 289 min,
Solar PV € 46min.

(el elNolNo]

The differentiation in feed-in premiums is purelgsikd on fuel/technology/size combinations
and stepped feed-in approaches apply to wasteeiration and to wind onshore. There is no
differentiation for peak and /off peak productiolwt any other differentiation for network char-
acteristics.

DER integration issues:

The Netherlands currently face some problems wiRDntegration on the transmission level

as well as on the distribution level. Periodicatlye Netherlands have to cope with the way the
German system is designed. If there is RES prooludti the North of Germany, the inverse

load is transferred through German/Dutch intercotore. Furthermore, sometimes uncon-
trolled operation of DER (wind and CHP) enlargestesn operational problems, as was the
case in the aftermath of the interruption on 4 Mawer 2006, when uncontrolled DER made it

difficult for system operators to re-establish tieemal system conditions.22

At the moment, there is one problem known at digtron level. New wind and CHP produc-
tion, subsidized under the old subsidy schemepi8 put into operation and is experiencing
some limitations in providing energy to the gridedo restrictions in transformer capacity from
distribution networks to transmission networks wotregions. This is strongly linked to the
connection of several large power plants to the rithe coming years, the limited capacity of
the transmission network and the procedure of attioreby the TSO. At the moment the con-
nection policy is under scrutiny of the responsildi@istry of Economic Affairs. The Ministry

announced to consider priority access for renevgadahel CHP. Apart from that, it is important
to recognise that the rise in CHP production iy aninor driven by the support mechanisms.

Power producers are responsible for day-ahead gbi@us for production (so-called pro-
grammes). The TSO predicts consumption and rea-tialances it with production. When pro-
ducers generate more than they proposed, this tidtgheads to imbalance and the TSO has
the right to incur a penalty on this (dependinglmproblem it causes).

Typically, wind producers are confronted with thghest degree of unpredictability. Most pro-
ducers ‘sell’ the program responsibility to thditytifor around 0,4 to 0,8 ct/kWh (i.e. 10-15 %
of the spot market price). A number of utilitiessBaa portfolio of different generating options

22 UCTE (2007), Final report - System disturbance dép#ember.
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in varying locations and are able to better préditigate deviations between pro-
gram/realisation. To them, imbalance costs areffiyi smaller.

4.5 Spain

The main support mechanisms for DER in Spain asefirased. DER generators have two op-
tions to sell their production; they can eithereige a feed-in tariff or a feed-in premium over
the market price. In the latter case, a cap amat floechanism has been introduced for some
technologies, i.e. if the market energy price phespremium is higher or lower than some fixed
values, the energy produced will be remunerateithage cap and floor values instead of the
market price plus the premium. As a result, theegator is protected against low market prices
whereas excessive payment is prevented when higketjarices occur. The concerning regula-
tion isRoyal Decree 661/200fom May 2007.

Moreover, a tendering scheme has been designeff-shhayre wind farms and regulated by
Royal Decree 1028/2007. However, the tenders haverrbeen called yet. This would happen
as follows: when a RES producer is willing to build off-shore wind farm in a specific loca-
tion, the tendering process is opened. Bids woaltist of a feed-in premium to receive during
the whole lifetime of the installation subject tertain technical requirements. The maximum
value for the bids is set at 8.43 c€/kWh and aate6.40 c€/kWh.

Due to high energy prices in 2005 and 2006, most@flargest renewable and CHP generators
(>10 MW) have selected the market price optionJune 2007, these generators accounted for
20% of total market sales including 96% of totahe@vpower.

In addition to FIT and feed-in premiums, every DEEReives an incentive or a penalty for keep-
ing their power factor between certain limits tisa¢éxpressed as a percentage, between -4% and
8% of a fixed value in terms of €/kWh. These linatge set for three different time periods that
are peak, off-peak and valley.

Moreover, CHP plants are economically incentivireperate at high efficiency. This incen-
tive is calculated as a function of the minimumicéihcy requirements, the actual plant effi-
ciency and the per-unit cost of the primary fuethaf plant.

The main driver to fix the level of support haditimnally been the level of development costs
of each technology and its relation with the tasgsst at national level. The recently passed
Royal Decree 661/200(RD) was necessary to modify certain aspects@DER regulation. In
this RD, the level of DER FIT and premiums was rfiedidue to the abnormally high market
prices of the previous years which made excesbhegmuneration for these generators.

The FIT and premiums are held all along the lifetiof the installations, although they do not
remain unchanged throughout it. In most cases, tlogly have two differentiated tariff periods
(e.g. 0-15 years, 15 years onwards) that vary foom technology to another. An exception is
made in the case of wind power and biomass or bipgaered plants, where the premium over
market price is removed after 20 and 15 yearsgecsely.

FIT and premiums are reviewed either quarterly cfageneration plants powered by fossil fuels
but coal; or annually, for the rest of technologi€lis review is made on the basis of the RPI
(retail price inde) evolution and the prices of the primary fuel usédrthermore, a review is
made after every four-year period. Differentiatisrmade between different technologies and
primary fuel consumed. In the following table thkole classification is detailed.
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Table 4.5 — classification of DER in Spain

Group a |Cogenerations or any other installation powered by waste energy

a.l Cogeneration plants
a.ll Natural gas powered CHP
a.l.2 Fuel-oil, diesel-oil or LPG powered CHP
a,1,3 Biomass or biogas powered CHP
al4 Other CHP
a.2 Plants powered by a waste energy coming from a process or machine whose purpose

is different from electricity and/or mechanic power generation

Group b |Electricity production from RES, biomass or biofuels

b.1 Solar plants

b.1.1 Photovoltaics

b.1.2 Solar thermal power
b.2 Wind power

b.2,1 On-shore wind power

b.2.2 Off-shore wind power
b,3 Geothermal,wave or tidal energy powered plants
b.4 Hydro smaller than 10MW
b.5 Hydro between 10MW and 50MW
b.6 Biomass from energetic crops,forestry residues or green areas prunes
b.7 Biomass from animal farming, biofuels or biogas
b.8 Biomass from industrial processes

Group ¢ |Plants powered by other different fuels with poor calorific value (E.g. Municipal Solid Waste)

Co-firing of biomass and/or biogas is included witgroup b.6, b.7 and b.8, and therefore re-
ceives support. This support is only applicabltheproportional share of electricity production
attributable to biomass/biogas measured over ptalary energy consumption. Nevertheless,
co-firing of biomass/biogas will not be considetedtompute to the fulfilment of RES targets.

Differentiation of tariffs

Only CHP and plants powered by means of biomas$ydds or residues that chose the FIT al-
ternative (no market access) may opt to a timesef{IoU) differentiation. Being this the case,
they would be paid a slightly higher FIT during keeriods, and lower than usual FIT while at
off-peak hours. In addition, the year is dividetbiwinter and summer days, coinciding with the
official date of change of time.

No specific differentiation is made by voltage leaé connection point. However, this factor
can be implicitly taken into account when segmenbm the size of the plant and kind of tech-
nology.

Table 4.6 - FIT and premiums structure in 2007nimst common DER technologies (€ct/kWh)

Technology Power Range Start year Hnd Year FIT Premium Cap Floo  r
Windpower (on-shore) | No differentiation 0 20 7,32 2,93 8,49 713
20 Onwards 6,12 0
P<100 KW 0 25 44,04
25 Onwards 35,23
0 25 41,75
PV 100 kW<P<10 MW
25 Onwards 33,40
0 25 22,98 N/A
10<P<50 MW -
25 Onwards 18,38
P<0,5 12,04
0.5<P=<1 After 10t_yea_rs, anl_ag(]je 988
correction is applie
CHP (Natural Gas) 1<P<10 that depends on the 7,72 2,78
10<P=<25 installed capacity 7,31 2,21
25<P<50 6,92 1,91
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DER development

Despite the fact that rates of growth have beetequieven for the different technologies, the
share of DER has been growing since the suppatedtaDuring 2006, nearly 19% of the de-
mand was met by DER and in June 2007 more than @&2fte energy sold at the electricity

market had this origin.

The following figure shows the evolution of thetaited capacity for the main DER technolo-
gies, up to September 2007.
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Figure 4.1 - Evolution of the installed capacity fioee main DER technologies in Spain

The CHP development was slowed down by the increati®e fossil fuels prices and the fact
that their remuneration was not related to the éasts until RD 661/2007 was passed on May
2007. In the case of biomass, the main problem lieghe poor development of the
technologies, market and logistics necessary tarenan adequate supply of fuel to the
installations. Moreover, small hydro plants usua#lgcounter administrative barriers and
difficulties to find new locations. On the contragyind and photovoltaic power installed and
energy produced have been steadily rising, favobyetthe regulatory support.

The target share of RES over gross electricity ceimadicated by EU Directive 2001/77/EC
for Spain amounted to 29.4%. In 2006, RES accouiate#1% of total electricity production in
Spain: 9.4% large hydro, 8.5% wind, 1.5% small-loydnd 1.6% other sources. This share is
expected to increase, mainly thanks to solar tdolgies, CHP and wind power.

At national level, the targets were set as a vafuastalled capacity for each RES technology.
The same was made for CHP. These targets anddbeplishment levels are shown below.
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Table 4.7 - DER targets in Spain

Installed capacity Target for 2010 = Percentage
09/2007[MW] [MW] achieved

CHP 6.345 9.215 69%
PV 375 371 101%
Solar thermal power 11 500 2%

Wind power 12.852 20.155 64%
Wind power (repowering) 0 2.000 0%

Hydro =< 10MW 1.329 2.400 55%
Solid Biomass 392 1.317 30%
Biogas 180 250 72%
Municipal Solid Wastes 271 350 78%

Some technologies seem to be able to reach, @asat et very close, to the national targets
with slightly higher growth rates. This is the cadewind power, PV or biogas. On the other

hand, others have a significant capacity instaledare far from achieving the proposed level
of development, such as CHP, small hydro or bionfassilly, solar thermal power has not de-
veloped as it was expected and there are hardgwaMW installed that correspond to pilot

plants.

In 2006, the support for DER amounted to around42imillion, which corresponds to more

than 9% of total electricity costs in 2006. DERIlieglat the market (premium) accounted for
approximately 74% and sales to the DSO (FIT) acwmalifor around 26%. The high percentage
of generators that decided to sell at market gulae a premium can be explained by the high
energy prices at the spot market in the precedéagsy

DER integration issues

The premium on the top of the market price is s&eea more efficient incentive than the con-
stant feed-in tariff. Generators receive the mapkiete signal as a good indicator of the value of
the energy at each hour of the day. However, tinstaat premium still can distort the efficient
behaviour of some generators. For instance regarcamtrollability for system balancing, a
generator will not offer a bid to decrease its attf that is required by the system operator,
because the incentive it receives for every kWipkeg is very high.

Small CHP and biomass, biofuels or residues planter a FIT scheme can benefit from a
time-of-use differentiation precisely to maximiretsocial value of their production.

Energy programs and system unbalances

At the moment, all DER units higher than 10 MW ooup of RES/CHP connected at the same
network node with a total installed capacity higttean 10 MW should be part of a generation
control centre to talk with the system operatoorider to follow dispatch and control orders. All

of them should present a production program fomtie hours. Under constant feed-in tariffs,
DER generators are allowed to deviate 5% withoyt@emnalty. Generators under premium on
top of the market price have the same obligatiansrdinary generators regarding production
programs and energy unbalances. Aggregation iw@tildo minimize program unbalances. The
limit capacity which obliges to participate in angeation control is expected to reduce from the
current 10 MW to just 5 MW.

46 Sweden

In Sweden a “renewable portfolio standard” (RPSthvgreen certificates has been in place
since May 2003. The system comprises wind, solam#ss, geothermal and small hydro along
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with peat based CHP. Electricity suppliers (i.empanies distributing electricity to end users)
are required to purchase electricity certificatesesponding to a certain proportion of the elec-
tricity that they sell, known as thejuota obligation In order to fulfil their obligations, the sup-
pliers are required to submit an annual returrhéoSwedish Energy Agency with details of the
amount of electricity that they have invoiced teithcustomers during the previous year, to-
gether with certificates corresponding to a cerf@ioportion (quota) of their sales. These re-
turns are required by not later than tfieol March each year. In addition to electricity plyp
companies, the requirement to purchase a certapopron of certificates (i.e. a quota obliga-
tion) also applies to electricity intensive comanand to electricity users who have used elec-
tricity that they have themselves produced, immbae purchased on the Nordic electricity ex-
change.

The Swedish renewable energy obligation is pregese at 15.1 %, and will be increasing to
17.9% in 2012. The increase in the goal has comoefamce at the *i of January 2007 with the
aim to further stimulate RES development. The goah additional renewable generation of 17
TWh from 2002 to 2016. Up to 2006, 5.7 TWh of thiss accomplished.

A penalty (quota obligation charge) is included @ndixed at 150% of the average price in a
year. This corresponds to approximately 30€/MWRQOA7. For the first years of the system the
penalty was capped at low levels and thereby seagea cap to the certificate prices. This re-
sulted in an under fulfilment of the targeted qu@t@s fulfilment in 2003).

The large electricity intensive manufacturing intties are wholly or partly exempted from the

guota obligation. For 2006 the exempted indusaiasunts to 40 TWh corresponding to 29%

of total consumption. Revisions in the number afrapted companies and rules for exemption
qualification is under consideration.

The certificate trading scheme is complementedabyeted support for wind power production
in the form of arenvironmental premium tarif6.5 6re/kWh (7 €/ MWh) for onshore wind; and
15 6re/kWh (16 €/MWh) for offshore wind for 2006hi$ will be progressively phased out by
2009 for onshore wind.

DER development
Prices for certificates have dropped in the lastryand were at 21 €/ MWh in the first half of
2007.
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Figure 4.2 - Certificate prices 2003-2007
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The graph shows the development in Swedish krortarargradual reduction of price from the
beginning of 2004 after the first increase andluh& end of 2006. From then there was an in-
crease up above 200 SEK (equivalent to 21.5€/MWhg forward contracts also reveals the
cost of carrying forward the certificates and ptaipasome slight risk premium as the excess of
accumulated certificates is being reduced.
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Figure 4.3 - Certificate prices in February 200BK8VIWh)

Figure 2 illustrates that trade takes place at ddifgrent prices even though average price de-
velops gradual. This reflects the different natiréhe contracts, where some are based on long
term agreements and previous agreed prices fosdcsions. Volumes are also not reflected in

this graph. The upper line reflects a price lewstespond to the expected penalty, whereas the
low prices seems unexplainable.

In Sweden the certificate system has been follolyedn increase in the cheap renewable op-
tions mainly in biomass. In 2006 the share of bissnaas 70.7% with an additional 4.6% from
peat. Wind only contributed 8.1% to the productidmertificates.

Quota obligation charge
0.06%

Transaction
cost 8%

Source: Swedish Energy Agency

Figure 4.4 — Estimated breakdown electricity conastsncosts for electricity certificates (2006)

As a majority of the renewables is related to bissnased in larger electricity plants the genera-
tion of certificates will be specifically dependemnt these larger plants. This introduces the
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problem of adjustment of quotas at the time of pkag of these larger plants. In Sweden this
has been solved by reducing the quota drastictlilgeatime of phase out from 17.9% in 2012
down to 8.9% in 2013. This creates a bit of unaeiyan the expectations as there might occur
changes to these phase-out plans. The reductintersled to result in a smooth development in
new renewable generation capacity, but it is diffiso set the adequate quota level in order to
reach this goal. In reality the target of a quatarenewables has been abandoned relative to a
target of new renewable generation capacity.

4.7 The United Kingdom

In the UK renewable electricity is strongly supeortoy a renewable portfolio standard (Re-
newables Obligation) with mandatory supply of reables alongside several grant pro-
grammes. Renewables are an important part of timatd change strategy and as such renewa-
ble energy is exempt from the Climate Change LEGL).

4.7.1 The Renewable Obligation Certificate scheme inlKe

The main support mechanism for renewables is the®Rables Obligation (RO) that was intro-
duced in April 2002. The obligation requires enesgyppliers to source an annually increasing
percentage of their sales from renewable sources.dgenerators of renewable electricity re-
ceive a Renewables Obligation Certificate (ROC)e ROCs are tradable between suppliers but
they are only valid in one period.

The renewable target to be achieved by the UK t02@om the RES-E Directive is 10.0% of

gross electricity consumption. Under the RenewaBlieligation (RO) targets have been set out
to 2015 (excluding large hydro): 10.4% in 2010réa&sing by 1% per year to 15.4% in 2015.
This target has been guaranteed to remain atdedsis level until 2027. An aspirational target
of 20% RES-E in 2020 has been asserted. In EnergigeViPaper (Dti 2007), the government
mentions an aspiration to get about 20% of totdtekity supplies renewable in 2020. See Ta-
ble 4.7 for further details.

Every year the suppliers have to provide certiisator cancellation and in the case of non-
compliance pay a penalty (a buy-out price). The-butyrevenues paid by electricity suppliers

for non-compliance are recycled back to the supplie proportion to the number of certificates

they used for complying with the obligation. Thigechanism increases the incentive to hold
Renewable Obligation Certificates (ROCs) and inreesahe ROC price above the buy-out price
because the market is short. High prices in tret fiear gave the ROC market a kick-start. A
medium-term target has been specified for 2016damdtion of the scheme is guaranteed until
2027. This provides long-term security for achigviargets and for renewable energy investors.
The ROC minimum buy-out price has been gradualiiyced. The buy-out price in 2006/2007

was 33.24 £ per MWh.

The RO requires electricity suppliers to supplyrammeasing percentage of electricity from RES
(excluding large hydro) until 2016-17, although 8@ will remain in place until 2027 Electric-
ity suppliers meet their obligation:
* by surrendering Renewables Obligation Certific®O&Cs) to the electricity regulator
Ofgem as evidence of renewable electricity genamati
* by paying the non-compliance ‘buyout’ price; or
* by a combination of the two.

ROCs are issued for every 1 MWh of eligible rendeadbectricity generated from an accredit-

ed generating station. Separate ROCs are issugehtrators in Scotland (SROCs) and North-
ern Ireland (NIROCSs), but the three types of cedik are fully tradable and all can be used by
any electricity supplier for compliance with the RO
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The buyout price is adjusted annually in line wigtail price index. Payments are fed into a
buyout fund that is recycled annually to electyicsuppliers in proportion to the number of
ROCs they surrendered in the compliance periods provides an added incentive to meet the
obligation by holding ROCs and keeps the tradirigepof ROCs above the buyout price (see
table below for buyout price and indicative “worthf’ROCS).

Annual compliance periods run from 1 April one y#¢ar31 March the following year. ROC
auctions are held quarterly. In the April 2006 arcover 261,000 ROCs were purchased at an
average price of £40.65 (the lowest price for aniyas £40.60).

Table 4.8 - The original obligation targets, buyptite and ROC prices

Amount Total "worth" of
Non-compliance recycled ROC (Eng and
Targets buvout ri (Eng Wales)
yout price and
Year Wales) (buyout + recycle)
% supply
(consumption | £/MWh | €MWh* | £/MWh |£/MWh | € MWh*
target)
2002-03 3 X X X X X
2003-04 4.3 30.51 44.24 22.92 53.48 77.4]
2004-05 4.9 31.39 45.52 13.66 45.05 65.37
2005-06 5.5 32.33 46.88
2006-07 6.7 33.24 48.20
2007-08 7.9
2008-09 9.1
2009-10 9.7
2010-11 10.4 o , Not yet known
5011-12 114 Increqses_ in I.|ne with
retail price index
2012-13 12.4
2013-14 134
2014-15 14.4
2015-16 154
Duration One ROC is _is_sued to the operator _of_ an accregii?aératir_lg static_)n f_or evef
ry MWh of eligible renewable electricity generateih no time limitations.
Guaranteed | The Renewables Obligation has been guaranteechtontil at least 2027.
duration of | Supply targets increase to 15.4% in 2015, and aaeagiteed to remain at
obligation least at this level until 2027.

* Exchange rate used £1: €1.45

In the UK there are quarterly spot-market auctiamsby the Non-Fossil Purchasing Agent, but
volumes traded are small (about 1.5% of annualficates issued, notwithstanding that this
may reflect re-trading of an even smaller numbetesfificates) and declining. The majority of
certificates are generated and retired within galty integrated utilities, while a smaller but
still sizable amount is brokered on terms thatrertegenerally observable.

In a review of the RO (Dti 2006), Dti noted the lplem of a very low liquidity on the ROC
market. Measures aimed at increasing liquidity werggested and implemented afterwards re-
sulting in a somewhat higher liquidity in recentig® There is no central exchange for ROC,
but Ofgem holds a register of all issued ROCs agbléers can bilaterally trade ROCs among
each other. Some suppliers delegate trade in RQfitate agencies, such as the Non-Fossil
Purchasing Agency Ltd (http://www.nfpa.co.uk). Téwection trades the acquired ROCs on a
guarterly basis.
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Compliance with the RO was about 69% in 2004/200%le the level of compliance was even
lower in the previous years. Hence, the effectiger@ this instrument in achieving the set tar-
gets in the short run could be questioned.

Only certain renewable sources are eligible unaeiRenewables Obligation. These are:
 Landfill gas

* Sewage gas

* Hydro of 20 MWe net or less

* Hydro exceeding 20 MWe net commissioned after 12002
* Onshore wind

» Offshore wind

* Other biomass

* Geothermal power

» Tidal and wave power

» Photovoltaics

The following limits have been placed on biomasditgng within the RO:
- From compliance period 2009-10 a minimur25% of co-fired biomass must be from
energy crops;
- 2010-11 minimumi50% of co-fired biomass must be from energy crops;
- 2011-160minimum 175% of co-fired biomass must be from energy crops;
- After 2016 co-firing will not be eligible for ROCs.

4.7.2 Additional incentives and support for Renewables

Since 2002 RES-E has been exempt from the Climhtn@e Levy (CCL), which is a tax on
electricity consumption (excluding domestic andnsport sectors) of £4.30/MWh (6.26
€/MWh).

Guarantees of Origin (REGO) are issued by OfgempBittitish gas and electricity regulator, up-
on request from the producer. Consequently, a @edcan receive three kinds of certificates:
ROCs, Levy Exemption Certificates (LECs) from thélCand REGOs.

Additional support is also provided through capgednt schemes and enhanced capital allow-
ances (tax incentives) for investments in eligéatergy technology plant and equipment.

Other support for specific RES
» Off shore wind project have been receiving cagtahts by the DTI, with grants per individ-
ual project of approx. 10 million GBP, which is ghly equivalent to the costs of grid con-
nection to the distribution system.
* For biomass there is the Bioenergy Capital Graote®e (about 66 million GBP) and the
Energy Crops Scheme run by Defra.
» Solar photovoltaic power:
* 10 million GBP committed to Domestic and Large I8ddeld Trials for a di-
verse set of PV installations from homes to offices
e Major Photovoltaics Demonstration Programme (PV NMD#h 31 million
GBP capital grants in 2002-2006

* CHP: Defra (2004) sets out the government strateggchieve 10 GWe of CHP capacity in
2010 and mentions the following support measures:
* Fiscal Incentives:
¢ Climate Change Levy exemption on fuel inputs to &Quality CHP and on
all Good Quality CHP electricity outputs;
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» eligibility for Enhanced Capital Allowances to stifate investment;

» Business Rates exemption for CHP power generatéort pnd machinery;

e areduction in VAT on certain grant-funded domesticro-CHP installations;
» a Government announcement to possibly reduce VAmiocno-CHP.

4.7.3 The level of support compared with end user prices

The average electricity price for domestic endsisgas about GBP 80-100 in 2006 (BERR
2007). Other end-user prices (industrial) are adgmrted in BERR (2007). The ROC price of
GBP 33.24 amounts to about 33-42% of average marla for consumers.

Table 4.9 — Costs of DER technologies in the UK

Technology Costin | Level of support %
GBP per | in GBP per MWh
MWh
Hydro <1,25 MW 84 33 30%
Hydro 1,25 - 20 MW | 67 49%
Hydro >20 MW 77 43%
Sewage gas 63 5204
Onshore wind 40 83%
Offshore wind 75 44%
Landfill gas 45 73%
Solar PV 555 6%
Tidal 108 31%
Gasification of MSW | 159 21%
Biomass - standalone| 66 50%
Biomass - cofiring 27 122%

Source: Enviros (2005)

In 2007, the price of a Renewables Obligation @Geatie moves around the 40 GBP per MWh.
The general trend is that ROC prices have beelindeglfrom 54 GBP per MWh in 2004 to 45

per MWh in 2006, and 40 GBP per MWh in 2007 (€58)006, the wholesale electricity price
was quite volatile and moved between 45 and 90 @&PMWh, but on average the level was
about 65-70 GBP per MWh.

4.7.4 Major issues and the resulting development of RES

The following remarks can be made to the suppoe fenewable energy and CHP in the UK:

» The targets for the obligatory supply are set ug@27, ensuring long-term demand for
RES-E.

» High targets and the redistribution of buy-out mves make RES-E investments economi-
cally viable.

» The certificate system mainly develops the lowestt ¢echnologies and does not stimulate
new promising technologies like wave, tidal or PV.
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« New measures were introduced as of 1 April 200&ture the buyout fund in the event of a
shortfall occurring. These are surcharges on lajenents and mutualisation. This was done
to address the uncertainty in the ROC market wherbtiyout fund resulted short during the
first compliance period due to the credit stanaihgvo important electricity suppliers.

» Grid connection issues and severe competition erelkictricity market disadvantage RES-E
despite of the support programmes.

« No direct disadvantages are noted. However, itbees argues that due to the diverse forms

of support it is difficult to find out the possiblievel of ‘oversubsidization’

Since the start of the RO scheme, the level ofwabée electricity has been growfigThe fig-
ure below shows the development of renewable @#gtcapacity. Total electricity generation
from renewables in 2006 amounted to 18,133 GWhnarease of 7.5 per cent compared to
2005. The main contributors to this substantiatlease were:

e 1,072 GWh from onshore wind (+43 per cent),

e 248 GWh (+62 per cent) from offshore wind

e 134 GWh (+3 per cent) from landfill gas and

e 119 GWh (+12 per cent) from municipal solid wastenbustion.

* There was no increase in co-firing of biomass Vé#sil fuels and

 a 350 GWh decrease (-8 per cent) in large scaleohgdneration which can be at-

tributed to drier weather.

Only 23% of generation from renewables was frongdascale hydro in 2006 compared with
26% % in 2005. Hydro (taking both large and smediles together) remains the most important
renewables technology in output terms closely fedld by landfill gas and wind (both onshore
and offshore), with the co-firing of biomass thextnmost prominent. In 2006, 25 % of the elec-
tricity generated from renewables was from hydroreses, 24 % from landfill gas, 23 % from

wind, 14 % from co-firing, and 13 % from other hiefs.
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Figure 4.5 — Renewable energy capamty developmethe UK,

Z 5ource: http://www.restats.org.uk/

24 Large scale hydro capacity was 1,359 MWe in 200ihdvihcludes both onshore and offshore and alslidies
solar photovoltaics (14.3 MWe in 2007) and shoeelivave (0.5 MWe in 2007). All waste combustion plinin-
cluded because both biodegradable and non-biodsgjemavastes are burned together in the same plaatice:
http://www.restats.org.uk/
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There are no major changes expected in the sufiqmagnewables. In 2007, a consultation was
held on possible reforms of the RO containing dinjted number of small adaptatidns

4.8 Main findings

The main difference between support in the EU15thadsupport in new member states is that
the first have far longer experience with renewalergy support.

Countries like Austria Denmark Germany and the Hig#mds have changed their forms of sup-
port at least once or twice in order to find a mopémal support scheme that on one hand does
create a stable environment for investors, buthenather hand does not create too much of a
financial burden for society. Moreover, differenetimods for market and network integration
are applied already.

Good examples are the fact that DER operatorsesponsible for balancing in the Netherlands
and Denmark and the price mechanism Spain hadinteal for keeping the power factor in
certain limits.

Another general development that can be seen igriual move from fixed feed-in prices to

premiums as can be seen in Denmark. The Netherfangsintroduced feed-in premiums since
2003 already. Spain provides the possibility fobich between premiums and fixed prices.
Given the relatively high electricity prices, thajarity of DER operators has in recent years
chosen for the feed-in premium. Austria has stikd feed-in tariffs, but is considering intro-

ducing time of day tariffs.

Germany seems to stick to fixed feed-in tariffsgah the amended Energy Efficiency Law for
2009), but does provide a fixed degression ratdjieés technologies each year, taking into ac-
count technological developments and anticipatimépaver investment costs per kW installed.

A specific case is Denmark. Here very favourabiéfsaexisted for wind energy and CHP until
2001/2002. This has led to an enormous increa&E® capacity. Since then tariffs have been
decreased, almost leading to a standstill of ngvacity. Since a few years, conditions have be-
come more favourable again for DER operators. Atsghme time a tendering scheme has been
introduced for offshore wind energy.

A certain risk for long duration of support may deersubsidisation. E.g. the UK several addi-
tional support programmes exist next to the Rentgabbligation. For Denmark, oversubsidi-
sation has already been the reason to substarti&dhgase support a number of years ago.

% For details seéhttp://www.berr.gov.uk/consultations/page34162.html
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5. COMPARISON OF SUPPORT SCHEMES IN THE EU

In this chapter the different support schemes panty are compared and general recommen-
dations are given for their possible adaptation dibmations with increased DER shares. A
schematic overview of support schemes in tablg&/en in section 5.2.

5.1 Assessment of support schemes

In this assessment of support schemes there havernmeattempts to recommend feed-in tariff
schemes instead of tradable green certificatescer wersa. Both types of support are consid-
ered as two given systems. Within each of theserseb, however, there is a possibility for im-
provement, especially with increasing DER sharesséme countries provide additional forms
of support, e.g. through investment support oreteemptions, the complete picture is a little bit
more complex. This also makes an explicit choicd=1d or TGC less appropriate.

5.1.1 DER technologies supported

In the 14 countries studied, support is provideth®following renewable energy sources (see
also figure 5.4):
* Biogas combustion, mostly biogas gained througleiaiac digestion (e.g. manure), in
some countries support is also provided to landfiti sewage gas.
* Biomass combustion, concerns solid wood matteragrctultural waste. Some coun-
tries support also power production through wasteneration.
e Co-firing of biomass in fossil fuel fired power pta (usually in combination with coal)
e Geothermal energy
e (Small) hydropower
e Solar energy
e Tidal and wave energy
« Wind energy (onshore and offshore)
Furthermore, several countries provide supporbtolined heat and power.

Table 5.1 — DER technologies supported

Source — RES Country Remark

Biogas combustion* BG, CzZ, DE, HU, LT, PLFor some countries, the same
RO, SK, SI, AT, DK, NL, ES| tariff applies to landfill ang
SE, UK sewage gas also

Biomass combustion ALL

Co-firing of biomass CZ, HU, PL, SK, ES

Geothermal energy BG, CZ, DE, HU, LT, PL,
RO, SK, SI, AT, ES, SE, UK

Hydropower (small) BG, CZ, DE, HU, LT, PL,The definition of small-scal

[ONRY’]

RO, SK, SI, AT, ES, SE, UK| hydro differs per country an
is between 5 and 20 MW.

Landfill and sewage gas AT, DE, NL, UK Identified specific category
in these countries

Solar energy BG, CZ, DE, HU, PL, RO,
SK, SlI, AT, DK, NL, ES, SE
UK

Wave or tidal energy ES, UK
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Wind energy onshore ALL

Wind energy offshore DK, DE, NL, UK, ES DK has aesjal tendering
scheme for off-shore wind

Waste incineration HU, SI, NL, ES
CHP (fossil fuel based) BG, CZ, DE, HU, PL, RQJsually limited to small-scale
S|, SK, NL, ES CHP (e.g. 5 MW)

* through anaerobic digestion (e.g. manure)
From the table it is clear that some types of reai#e/ energy are only supported in countries
where there is a technical possibility (e.g. winérgy offshore or tidal energy in coastal areas).
Practically all countries support electricity pratian using the following technologies:

* Biogas combustion

* Biomass combustion

¢ Wind energy

e Solar energy (with the exception of Lithuania)

Co-firing of biomass is only supported in a limitaed. of countries. This is also the case for
power production through waste incineration.

5.1.2 Predominant support category

Of the 17 countries studied here, 4 have introdacqdota obligation system with green certifi-
cates (UK, Sweden, Poland and Romania).
The other 13 countries have introduced feed-ififtsethemes. Feed-in tariffs can be split into:

» Fixed feed-in prices — per kWh a fixed tariff igpipd. As a result, the revenue for the
DER operator remains constant for the duratiomefsupport.

* Feed-in premiums — per kWh a fixed bonus is appiiedop of the market price. As a
result, the total revenue of the DER operator changjth changing electricity prices on
the market.

» Or a combination, where DER operators have thecehbetween fixed tariffs or price
premiums.

Table 5.2 shows the support given in each of thmirg. In addition, Denmark and Spain have
introduced a tendering system for offshore wind @ow

Of the old EU 15 member states, Denmark and théedieinds have introduced a feed-in pre-
mium, Spain gives investors the choice to opt iced feed-in tariffs or for premiums. Austria

and Germany have introduced only feed-in tariffstl@ new EU12, the Czech Republic and
Slovenia have introduced feed-in premiums nexhéofixed feed-in tariffs. The other countries
only have fixed tariffs.

Table 5.2 - Predominant type of support given

Country Support scheme Recommendations
Poland, Romania, SwedenQuota obligation combinedEvaluate effectiveness of the
UK with tradable green -certifi-scheme
cates

Austria, Bulgaria, Estonig, Feed-in tariffs Introduce feed-in premiums
Germany, Hungary, Latvia,
Lithuania, Netherlands,
Slovakia,
Czech Republic, SloveniaFeed-in tariffs or feed-in Gradually move to feed-in
Spain. premiums premiums only
Denmark, the Netherlands Feed-in premiums Evaleffectiveness of the

scheme
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Feed-in premiums provide incentives to producetebity at times that it is most wanted.
Therefore, taking into account the need to integnatreasing DER shares into national and Eu-
ropean electricity markets a price premium is rec@mded instead of a fixed price. This could
be introduced gradually:
* Countries having a fixed feed-in tariff only showlinsider to introduce feed-in premi-
ums as an alternative for DER operators
» Countries with both feed-in tariffs and feed-in rprems should gradually move to
feed-in premiums only
* When having feed-in premiums only, there remaiesrtbed to annually update the tar-
iffs (for new projects) taking into account deveatognts on the electricity markets. E.g.
with increasing electricity prices feed-in premiumay decrease.

5.1.3 Tariff level and duration of support

At the moment one cannot say that the level of stpfor renewable energy in the EUL5 is
higher than in the new Member States. All counttieat have put in place feed-in tar-
ifffpremium support have based this on a certaiarneon investments and this usually corre-
sponds with the duration of the support.

Natural circumstances for operation of some DERnefogies greatly differ between countries,
and this is especially the case for wind energy soldr energy. This is the reason why the re-
turn on investments for wind energy greatly diffeetween countries and this leads to situa-
tions that support provided for wind energy is lowe Denmark (located at the coast) than in
e.g. the Czech Republic (a landlocked country).rdak has better natural conditions for wind
energy and therefore tariffs for operation of wpwver can be lower.

TGC versus FIT/premiums
Comparing support level between feed-in tariff sgsg and TGC shows that on average they
are comparable. Some countries have lower averaggeprices, others higher.

According to the information in chapters 3 and & libwest TGC prices are in Sweden (slightly
above € 20/MWh). In Romania they are already tveisehigh (around €40/MWh) and support
through TGC is comparable to that in countries Wifh when taking TGC prices plus electrici-
ty prices into account. TGC prices in Poland areneligher (around € 55/MWh). In the UK
they are comparable, at least for the year 20058(E1Wh), but they have been much higher
between 2004 and 2006 (in the range of € 65 — 78iMW

Based on this information it is not possible to #sagt a TGC system is more cost-effective

(“cheaper”) than a feed-in tariff/premium schem&Q prices are based on market prices and in
case of the UK, they have been often higher tharatterage feed-in premiums in other coun-
tries. TGC prices are usually depending on markgebpments, its demand (quota obligation)

and supply (investments realised).

Duration of support

In countries with feed-in tariffs/premiums the dima of support usually varies between 10 to
15, with some exceptions to support given for 28rgde.g. Denmark, Germany, Spain). Dura-
tion of support is very country specific and demerdry much on return on investments per
technology per country.

In countries with TGC, there is a demand for theertificates as long as there is a target that is
equal or higher as the amount of renewable enengZKP energy) produced. This means that
in countries with TGC, the scheme is in place ag las a national target exists (e.g. in Sweden
up to 2016 and in the UK up to 2027).
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Recommendations:
The tariff level of feed-in tariffs / premiums isually based on an IRR calculation. The result is
a tariff that is provided for a number of yearstfwa certain indexation). Some general recom-
mendations for tariff levels can be made:
* Provide stabilised support for fixed number of gear
* Consider lower tariffs after certain period of tintespecially for wind power plants,
stepped tariffs
* Recalculate tariffs every year for new projectsefkag into account changes in price of
technology)

5.1.4 Differentiation of support

Support can be differentiated by a number of aspd¢te following can be considered:

* The choice between feed-in premium or fixed price

» Differentiation by technology

» Differentiation by time of day (peak and off-peakuins)

» Stepped tariffs based on annual operation (e.geddariff after no. of full load hours
for wind energy) or different (usually lower) tdsifafter a certain no. of years.

» Mandatory reporting of production level in advarcd not meeting expected produc-
tion sanctions in the form of lower tariffs cangrevided

» Other differentiations, such as based on networsl lef connection or location.

Differentiation of support is interesting to study it may influence the way increasing DER
shares integrate in the electricity market andratdiewith the electricity network.

Feed-in premium or fixed price

Of the EU 15 Member States, Denmark and the Nethésl have introduced a feed-in premium,
Spain gives investors the choice to opt for fixeed-in tariffs or for premiums.

Of the new Member States, the Czech Republic amée8la have introduced feed-in premiums
next to the fixed feed-in tariffs. The other coiggronly have fixed tariffs

Differentiation by technology

All countries that have introduced feed-in tarifispremiums have differentiated per technolo-
gy, usually meaning different tariffs per technglo®@nly Hungary has chosen a different form.
Tariffs are the same for each technology only thetibn differs, based on different return on
investments (calculated by the regulatory auth@tyording to a standardised methodology).

Differentiation per time of day

This is another differentiation that can be appli®dain has introduced different time of day
tariffs for RES based CHP, the Czech Republic andgdry have done this for controllable
DER (CHP and small hydro). Austria is consideriiffedentiating tariffs per time of day.

Stepped tariffs
Stepped tariffs have been introduced in a few ac@s)tmeaning different levels of tariffs dur-
ing the duration of support. Examples are:
» Slovenia has a regressive tariff system, meaniagafter 5 years support is reduced by
a few percent and after 10 years again.
» Bulgaria has stepped tariffs for wind energy, megrhat tariffs are lower after 2150
hours of utilisation.
The main reason for including stepped tariffs iptevent overcompensation for DER.

Mandatory reporting of production
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Mandatory reporting has been introduced for (cdiatnte) DER in a no of countries. These are
the Czech Republic, Hungary, Romania, DenmarkNetherlands and Spain.

Mandatory reporting is only effective from a netwqoint of view when it is combined with
financial incentives, e.g. lowering feed-in pri¢gggemiums for the given period with x% in the
case of significant deviation.

Such sanctions may bring an extra burden to DERatprs, but with increasing shares of DER,
they might become necessary. Therefore, stepwisadinction is recommended that could take
place in the following way:
* Introduce mandatory reporting for controllable DER
e Introduce mandatory reporting for intermittent DBRth lower sanctions than for con-
trollable)
e Introduce mandatory reporting for all DER (with saons being the same).

Other (additional) ways to cope with this reportirgalancing task is the following:
» State that all DER operators should become menftebalancing group (e.g. example
Hungary). Hereby balancing responsibility is spltb a large group of operators
« Sell the balancing responsibility (e.g. Nk programme responsibility) to third parties.
This could mean that DER operators sell their @ldtt at slightly lower prices, cover-
ing the risk of unbalance.

Recommendations for a new feed-in premium scheme

Feed-in premiums provide incentives to produceteity at times that it is most wanted.
Therefore, taking into account the integration whk market, a price premium should be rec-
ommended instead of a fixed price.

Another alternative, with keeping fixed prices ilage, but attempting to improve the integra-
tion of DER to the electricity market could be thgion to have fixed-feed-in prices with:
» Time of day tariffs (e.g. separated in peak anepetik)
» Stepped tariffs (e.g. for wind energy — when maqperational hours as the average in
the country, tariff can be x% lower)
e Mandatory reporting of expected production

In case a feed-in premium is used, time of day stegped tariffs may not be needed as the
market environment usually determines the mostgittime of production. Mandatory report-
ing should be included, however.

Feed-in premiums do have one disadvantage ovet fe@d-in prices, the risk of creating over
subsidisation may be higher. When electricity wirerease DER operators receive higher rev-
enues, as the premium is usually fixed for a cetiaie. Premiums are usually fixed for single
projects to guarantee a certain certainty for itorsg(e.g. in cases with lower electricity prices).
In times of higher electricity prices this may (fgonary) create a situation that DER operators
can cover their (marginal) costs by selling eledirionly, and receive a subsidy on top of that.

Nevertheless, an important reason for having premiinstead of fixed tariffs is that, in the lat-
ter case, DER remains separated from the elegtricétrket, even when higher shares of DER
are realised. Introducing premiums has the mairamidge that DER is taking part in the elec-
tricity market and is less considered as power iggios having a special treatment.

Other differentiation

To improve network integration, other ways to difigtiate feed-in tariffs are also (theoretical-
ly) possible. Examples could be to differentiateffiper voltage level or location, taking into
account the burden for the network. This is notliadpn any of the countries and is not rec-
ommended for the following reasons:
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* It would make calculation of feed-in tariffs/premia very complex, probably creating
too much of an administrative burden

* Within Deliverable 1.1, recommendations are givelated to Use of System (UoS)
charges for DER operators. These charges couldffieesditiated by location or voltage
level. The advantage of this system is also thagmees from these charges are directly
transferred to the stakeholder (the network operaimeed for these revenues.

5.1.5 Additional support provided

Most of the countries in the overview provide addi&l subsidies through investment subsidies
or tax reductions.

The new member states have introduced so-callechtigeal programmes, where investment
subsidies can be gained for renewable energy paticbioEuropean structural funds. In the
EU15 Member States support is usually given thraaghexemptions or tax deductions.

Table 5.3 — overview of additional support provided

Country Support scheme Recommendations

Czech Republic, Hungary,Investment support (paid oufrovide only temporary sup-

Lithuania, Poland of operational programmes) | port for specific technologies

Netherlands Tax deduction (from investProvide only temporary sup-
ments) port for specific technologieg

United Kingdom, Netherlands Tax exemption for reabl@| Provide tax exemption only
energy for consumption

A no. of countries provide investment support imbaation with the dominant form of sup-
port, this is feed-in tariff/premium or green cliciites. These additional forms of support have
usually been included to support investments iargain form of technology.

Having more types of support in place for renewaplergy brings a certain threat of inefficien-
cy of the different support schemes. For an invests attractive to be able to receive both in-
vestment support as well as operational suppois. duestionable, however, if this support is
cost-effective in the long-term. Therefore, thddaing recommendations are made:

» Provide only temporary (additional) support to podena specific technology

* Return to only providing operational support.

A different case is for tax exemption for energgdguced from renewable energy sources. In the
case of the UK (and other countries as the NL)eisamption is provided for end-users, con-

suming electricity from renewable energy sourceselinains a production incentive, but pro-

vided to consumers, not producers. Therefore,ésdwt provide a double incentive to produc-

ers, it only creates demand on the market.

Page 64/79 November 2008



5.2 Support scheme schematic overview

Tables 5.4 gives a schematic overview of suppaviged in each of the EU Member countries studiedhles 5.5 and 5.6 look in more detail to feedanifit

schemes and tradable green certificates.

Table 5.4 - Overview of RES-E support in the new MS

Support category Additional support or tax- Level of support % of market price Years of support pro-
es (E/MWh)* vided
Bulgaria FIT - 40 -85 200 - 300 12 yrs
Czech Republic FIT (fixed tariff or premium) Investment subsidies 60 - 100 200 - 300 15 yrs
Hungary FIT + tendering for wind energy Investment subsidies 100 200 Until return on invest
considered ments is yielded
Lithuania FIT Soft loans, exemptions from 58 -70 Until 2020
pollution tax
Poland TGC RES exempted from excise 53 (average TGC price) 180-200% Targets until 2014
tax
Romania TGC - 41 (average TGC price) +175% In place 2@il2 (soon
until 2020)
Slovakia FIT Investment subsidies 60 - 90 110 — 364% Shbald?2 yrs, but no
guarantee
Slovenia FIT CO2 taxation non RES 50-70 140 - 200 10 yrs
Austria FIT 55 - 140 130 - 300 10 -13yrs
Denmark FIT (premium) 16 — 70 (wind) 115-160 20 yrs
54 — 80 (biomass) 140 - 180
Germany FIT 52 -130 20 yrs
Netherlands FIT (premium) Investment subsidies 36 - 62 12yib
Spain FIT (fixed tariff or premium) 70 -120 15 — 20syr
Sweden TGC Feed-in premium for wind 21 (average TGC price) Targets until 2016
United Kingdom TGC Investment subsidies, tax 58 (average TGC price) Targets until 2027

exemptions

*tariff for PV excluded in this range as it is sificantly higher than tariffs for other DER sources
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Table 5.5 - Overview of RES-E support charact@ssin selected EU MS — Feed-in tariffs

Support category Differentiation by Differentiation per Other differentiation Remarks
technology time of day
Bulgaria Fixed tariff Yes No Installed capacity, stepped
tariffs for wind power
Czech fixed tariff or premium Yes Only for small-hydro Possible to choose between Mandatory reporting of expected produc-
Republic and CHP green bonus and premium tion for DER — except wind and solar)
every year
Hungary Fixed tariff Duration of support Yes, expect wind and Longer duration of support  Tendering for wind energy considered
is dependent on IRR solar for sources < 500 kW (above the 330 MW limit)
Lithuania Fixed tariff Yes No No
Slovakia FIT Yes No
Slovenia fixed tariff or premium Yes no
Austria Fixed tariff Yes No, but considered
Denmark Premium (tendering for off- No, but considered Fixed tariff for old wind  Compensation to wind turbines for their
shore wind) turbines balancing costs
Germany Fixed tariff Yes No Fixed decrease of FIT ratesrfew RES
each year in the range of 1- 5 %
Netherlands Premium Yes No All producers responsible for dagad
projections

Spain fixed tariff or premium Yes Yes, only RES-based Possible to choose between DER units above 10 MW to be part of

(with cap and floor mecha- CHP FIT and premium every year generation control centre + incentive for

nism) Depending on technology, keeping power factor between limits

level of support changes af-
ter a no. of years

Page 66/79 November 2008



Table 5.6 - Overview of RES-E support charactessin selected EU MS — Green certificate schemes

Support category Additional form of support AverageTGC price % of market price® Remarks

Poland TGC RES exempted from excise tax 53 180 — 200

Romania TGC - 41 175 Mandatory reporting of expected prdidac
for controllable DER

Sweden TGC Feed-in premium for wind 21 Sanctions for meteting obligation (150%
of average TGC price)

United TGC Investment subsidies, tax exemp- 58 140 - 220 Penalty revenues recycled back tolisupp

Kingdom tions

% percentage gives electricity market price plus T&Ce
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5.3 Interaction between support schemes and networkatgn

DER operators receive financial support for theagduction, but also have to face certain regu-
lation, addressing connection to the network (cotioe charges) as well as use of the network
(Use-of system charges). Deliverable 1.2a of SODER (Cossent, et al, 2008) provides for a
detailed description of network regulation in aiktSOLID-DER countries.

From a policy and regulatory point of view it istiopal to make a clear division between regu-

lation and support. Financial mechanisms are peavitb grant support to DER generation,

network regulation is meant to streamline connestito networks and to regulate other issues
related to network management.

From this point of view, both instruments can leated completely separated as they have dif-
ferent objectives. It should, however, not happbat support policy and regulation works
against each other. Examples of such a situatetharfollowing:

« DERis financially supported, but due to complichtend expensive network regulation
(deep connection charges), procedures are lengttiyttee costs of connection make
projects not economically attractive.

* DER receives support and due to the obligatiorotmect DER under any circumstanc-
es, network companies face high costs they carmwt lgack by calculating them in
their network charges (regulation does not alloat)th

For these reasons, a certain level of coordinasareeded between support and regulation for
DER. This coordinating role of streamlining suppamtd regulation is an important task for the
national energy regulator.

At the moment, DER operators pay for (network) amtion charges and in some countries also
for use of the network, i.e. so-called Use-of-Systeharges. It is clear that DER should pay
network charges to provide them with economic dgytteat promote efficient operation (differ-
entiation per voltage level, peak and off-peak pmtin, etc.) and efficient location (network
reinforcements needed).

To assess the adequacy of these charges, it issaggdo take into account what kind of sup-
port mechanism is in force in each country.

In Deliverable 1.2a (Cossent, et al, 2008) it hesnborecommended to implement UoS charges
for DER in order to promote efficiency. However,avl feed-in tariffs or premiums are used to
remunerate DER, these can be used as a complemargubstitute to obtain the same results.
Moreover, it is needed to charge or remuneratemifitly according to the voltage level of the
period of time. For instance, those DER connectddva voltage level are better positioned to
reduce energy losses and improve quality of sendspecially where a more active manage-
ment of the network is used.

Therefore, the following is suggested:
« DER should pay cost-reflective UoS charges, esfgdiathose countries where flat
FIT or quota obligations and TGC are applied.
* In case Feed-in premiums are applied, DER operadtod to produce electricity at
times demand is high and mean less of a burddmetadgtwork. Nevertheless, also here
UoS charges should be considered, but they canimefinad (no differentiation per
voltage level, time of day etc.).

Differentiation of feed-in tariffs based on netwednnection level
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To improve network integration, other ways to diéfietiate feed-in tariffs are also (theoretical-
ly) possible and have been considered within SODER. Examples could be to differentiate
tariffs per voltage level or location, taking irdocount the burden for the network. This means
that the feed-in tariff the DER operator receiveslépendent on the voltage level or location
he/she is connecting to.

At the moment, this is not applied in any of theLHBDER countries and is not recommended
for the following reasons:
e It would make calculation of feed-in tariffs/premia very complex, probably creating
too much of an administrative burden
* It is much easier to differentiate UoS chargesdmation or voltage level than feed-in
tariffs. The advantage of this system is also teaenues from these charges are direct-
ly transferred to the stakeholder (the network afme} in need for these revenues.
< In a country with quota obligations and green &iedies, such a system is not possible
anyway. Therefore, this proposed system wouldrhidid to certain countries only.

5.4 Conclusions

From the overview provided in this chapter, we tmarn the following regarding feed-in tariff
schemes:
¢ Feed-in tariff schemes remain the major supporéses in both old and new Member
States
 Member states with longer experience have moved fived feed-in tariffs to feed-in
premiums making the system more market based.
* Apart from differentiation in technologies, a di#atiation per time of day is often in-
cluded (both in countries with fixed tariffs as $leowith feed-in premiums.

The following can be concluded in countries witladable Green Certificates in place:
* Four countries have introduced TGC schemes. Costsheé TGC vary enormously,
caused by the difference in low-cost RES potemtighe countries (e.g. when compar-
ing Sweden and the UK).

Both in countries with feed-in tariffs as in couesr with TGC, additional investment support
forms part of the DER policy.

Support schemes and network regulation serve diftegoals. Therefore, setting up / formulat-

ing both policy instruments is in principle a segartask, but coordination remains needed to
prevent counteracting policy instruments.
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6. CONCLUSIONS AND RECOMMENDATIONS

The overview from chapter 5 shows that a numbenerber states with increasing DER shares

have already started to include economic efficiesigpals in their support schemes for invest-

ment in DER based power production. Examples ardthl5 Member States Spain and Den-

mark and new Member States like Hungary and thelCRepublic. The following mechanisms

can be observed:

- Differentiated time-of-day tariffs. Tariffs are tigr in peak periods so that DER operators
tend to produce in times that demand for elecyrisithigher (example Hungary).

* Providing feed-in premiums instead of fixed-feedaniffs, which also gives a market sig-
nal that leads to shift of production to period$igher demand.

» Granting of support is combined with mandatory répg of expected DER-E production.
Not meeting these production volumes can leaddoateon of tariffs for a limited period of
time (e.g. in the Czech Republic or Hungary for kimgdro and CHP).

6.1 Policy recommendations

Recommendations regarding the support of DER irptiveer system should keep into account
the following developments:

e Support for RES-E/DER, either in the form of feaddriffs or quota obligations have
led to an increasing share of DER in almost all Mi&.meet renewable energy targets
for 2020, renewable energy support has to be agediiin some form.

* Increasing RES-E/DER shares interact with the et network. Adequate changes
in support schemes may improve the integrationest DER in the distribution (and
transmission) networks.

e Afurther increase of RES-E/DER shares may becommeasingly expensive for the
overall system under some support schemes duereaising system costs. To prevent
this rise of costs to the consumer RES-E/DER, sumatiemes must become more
market based and cost oriented.

 RES-E/DER will gradually have to be treated as emtional power production as re-
gards its access to markets and networks. Priacitgss to networks and markets is a
market distortion that is not desirable with higkdls of RES-E/DER.

* With increasing shares, DER should gradually beosggd to market risk like every
generator (but keep subsidies in form of feed-imketapremium). Exposing DER to
market risks is better for the electricity systdrart exposing DER to an artificial feed-
in tariff system that does not have any relatiotihhie system needs.

* With regards to financial support, this shouldib@ted to an externality-corrective
support. With increasing RES-E/DER, the externatsof fossil fuel based and nuclear
energy will gradually decrease due to their dedngashares. The marginal costs of
power production will therefore gradually move tadsthe level of RES-E/DER, mak-
ing lower support levels possible.

No specific recommendation for feed-in premiumsgoota obligations are provided, as both
systems can function in a market environment. Tfhege recommendations have been formu-
lated for both Feed-in Tariff systems as Quota @attions (with Green Certificates):

1. What is a cost-effective FIT?

2. What is a cost effective Quota obligation system?
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6.1.1 Feed-in tariff system

Traditional forms of power production based on ids®ls or nuclear energy come with some
additional external costs (costs of pollution, sast coal mining, storage of nuclear waste) that
are not integrated into the market price of eleityri Without integrating these externalities,
these forms of power production are cheaper thadyation based on renewable energies. Full
integration of externalities is a complex taskhailtgh the introduction of the EU Emission
Trading Scheme is first step in this direction. Esions in the energy sector depend on the type
of fuel used and the way this fuel is produced.(eily natural gas, coal, lignite or uranium).
Consequently energy producers are more motivatddoio for power production having the
lowest CO2 emissions per kwWh power produced. Ia taport we have, however, focused at
(financial) support for DER only.

Many European countries have therefore choseremterrexternality-correctivedistortion of
the conventional power market by supporting DERjifigano CO2 emissions per kWh pro-
duced (renewable energy) or provide at least actemuthrough a better conversion efficiency
(CHP). The result is that the share of renewabéggnis increasing in most EU Member States
(as shown in this report).

When the share of renewable energy is increasmgever, the traditional form of fixed feed-in

tariffs (setting a fixed price for each RES kWh gwoed) is becoming less efficient from the
point of view of market efficiency, network managamand in the end also not from the point
of (consumer) society. Therefore the introductibthe following elements of an optimal feed-
in tariff scheme is proposed:

e Limit the distortion of the market by providing imtives to DER production mainly at
peak hours, through:
* Introduce feed-in premiums instead of fixed tarifis the better match between
supply and demand in the market, or
« Introduce tariffs that differ per time of day (peakoff-peak hours)
e Support is a costly option, savercompensatioshould be avoided. Consequently the fol-
lowing actions should be taken:
* Due to a constant learning process experienceddiffitrent generation technolo-
gies (wind turbines, PV panels), production cos¢soecreasing over the years with
a certain percentage, which means that feed-ifiga@an gradually be reduced.
e Consider the introduction of stepped tariffs. .Hwtance for wind power— lower
tariffs after a certain number of hours (e.g. 260Dload hours per year) or
e Lowering of the tariffs after 5/10 years of prodantfor all DER categories.
« From the point of view of the network — as littiedrference as possible or support conflict-
ing with an optimal network management is needdds Tan be realised through:
« Differentiate feed-in tariffs by time of use, avimig production at times that power
is not needed and has to be transported over thstgnces
* Receiving support should be combined with mandatepprting of expected power
output by DER and some form of sanctioning if thisra variance with the actual
production data with (let say) more than 10-20%.
* Last but not least, one still has to keep the @sieof the DER operator in mind by creating
stable investment environment with :
» Support being stable for a number of years (efiitked tariff or premium) or using
a fixed regression rate (a certain percentage}qumology for new projects (ex-
ample Germany).
¢ Making investments attractive (e.g. return peri@dlb years) to start investments
in new DER sources.
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6.1.2 Quota obligation systems

Quota obligations are a market based system thds Ieo investments in the cheapest form of
renewable energy and is, at least theoreticallyenadficient than feed-in tariff systems. How-
ever, quota systems are often viewed as beingiableldue to the large variability in the green
certificate price experienced. Cost effective qustatems should include therefore some ele-
ments of banking and other restrictions that lithi# variations in certificate prices. However
these limitations must allow the certificate priceincrease in order to give the necessary in-
vestment incentive to produce enough certificatetulfil the quota obligations over the long
term.

Also a significant penalty for not meeting the neable energy quota has to be introduced. A
too low penalty for not acquiring enough certifesiwill undermine the certificate market, both
by removing liquidity and by excluding the financtaansfers to renewable producers and
thereby the main idea of the scheme.

An efficient quota obligation system would inducempetition among certificate producing
technologies. The result is that some technologi#slominate others in the supply of certifi-
cates. In some cases the experience of having benetated technologies especially co-firing
contribute a major part to the certificate markéicli has been seen as problematic. Technolo-
gies that require high upfront investments will betsupported as long as there exist low cost
fuel-switch options. So first as the low cost opsiare fully exploited next the investment and
capital intensive technologies as wind and laten#l/be supported. If such an outcome is not
wanted a certificate scheme system might not beighé solution and premium-FIT should be
considered instead.

However it is possible to combine certificate schepas is demonstrated in Sweden, with the
add-on premium to wind additional to the revenwenfithe certificates. This is a solution if this
specific technology is seen as providing some auit value compared to other (e.g. biomass
co-firing) technologies than just the renewablerabieristics. The argument of higher costs of
this technology should not be the only reason o¥igiing this support.

An efficient system is also dependent on the inddpece of certificate producers from each
other. If there are a few players supplying a mppot of certificates the risk of exercising mar-
ket power in this segment is important. Power miarkegegrated with other countries will limit
the risk of market power in wholesale electricthyt as certificate markets are most often lim-
ited to individual countries there is a risk thahsumers will be influenced by higher electricity
prices from lack of competition in certificate matk even though wholesale electricity markets
are competitive.

To have efficiently functioning certificate marketsrelative high degree of market liquidity is
needed and therefore a considerable share oficatti$ (>25%) should be traded on the market.
This could be a reason to enable trade of cert@chetween countries with such a system, in-
creasing the certificate market.

Finally a cost effective certificate system shoeiture that the renewable producers receive a
major share of the additional costs that the famlsumers are exposed to from the quota obli-
gation. The transaction costs of the system, whiclkexample energy suppliers receive, must be
minimised. To achieve this, the volume of the &edte market and the amount transferred
must reach considerable levels. In the Swediskesydtis mentioned that 70% of the charged
amounts from consumers is passed to the produseirscantive for investment, which is re-
garded as relatively successful due to the observéthat only 8% is transaction costs and the
remaining costs consists of mainly value added tax.
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6.2 Conclusions

As both feed-in tariff schemes as well as tradgbben certificates schemes are established in a
number of European countries, no specific choicelde®en made for one of the schemes. There-
fore, policy recommendations are split into speaiicommendations for feed-in tariff schemes
and tradable green certificates schemes.

The following policy recommendations are proposed:

« Countries with fixed feed-in tariff schemes shogitddually move towards more market
oriented systems such as feed-in premiums, prayidinonus for DER operators on top
of the market price

* To ensure network integration, supported DER geimerahould meet other obligations
of power system. This is mainly mandatory reporbhgxpected production.

« In countries having green certificate systems acelit is important to create a liquid
market where not only low-cost options are realisedgradually increasing targets
should lead to shift to other DER options

* DER should gradually be exposed to market risk ékery generator (but keep subsi-
dies in form of feed-in market premium or greertitieates). Exposing DER to market
risks is better for the electricity system thanasipg DER to an artificial feed-in tariff
system that does not have any relation with theegysieeds. Both feed-in premiums as
quota obligation systems can provide this.

Harmonisation of support schemes

Given the increasingly ambitious renewable eneaggets proposed by the European Commis-
sion (Energy & Climate Package 2008) a certain baigsation of support schemes in Europe
should be considered. For some EU MS it will beexas reach this target than for others. The
new directive will therefore provide the possilyilib buy RES power abroad. To do this, a cer-
tain harmonisation of support schemes will be ndadereach more efficient exploitation of
DER potentials EU wide. A specific choice for faadariff schemes or green certificates is not
recommended, however. Moreover, the proposed ne@®-BiEective does not give clear rec-
ommendations for the harmonisation of support sesesither.

Nevertheless, in the medium to long-term futuretaup020 and beyond, a certain form of har-
monisation may be preferable. Harmonisation of supgcheme among the EU Member States
should therefore mainly include the recommendeudstabove:

e Introduce feed-in premiums in countries with fixadffs in place, so that basically one
form of DER production support remains.

* Quota obligation systems theoretically providedpportunity to trade green certifi-
cates between countries with such a system. Thigdize preferable in the long-term
as to achieve a larger, more liquid market for greertificates. To achieve this, admin-
istrative procedures of each of the systems habe &ireamlined to create equal condi-
tions in each of the countries.

e Harmonise grid related issues, like the mandatepprting of expected production.
This should lead to streamlined conditions for DgeReration in all EU Member
States. This should prevent that DER investmerlistake place in those countries
with the best subsidy scheme and without takingnmetgf the available potential in the
separate countries.

Due to the different history of support schemeth&éEU Member States, harmonisation is
something that should be carefully planned, trymgchieve a certain streamlining of basic
conditions of support but not endangering strorigtpmf the single support schemes of Mem-
ber States.
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Annex A: Definition of DER etc

What are Distributed Energy Resources?
Distributed Energy Resources are generally conddotéhe distribution network and therefore
can be considered as an alternative notion to ibiged Generation, so both terms are inter-
changeable. According to the EU Electricity Direetidistributed generation are all power
plants connected to the distribution system. Edfferdnt type of distributed generation has,
however, its own technical and commercial charéttes. Table 7.1 makes a distinction be-
tween large and medium/small-scale RES and CHPstgghnologies. The medium and small
scale-units of both RES and CHP sources are caossides distributed generation. There are
three typical characteristics that distinguish D@ centralised large-scale generation:
» Distributed generation is connected to the distrdrunetwork (usually at voltage levels of
110 kV and lower) and is often operated by indepahgower producers, often consuming
a significant share of power themselves. The laagde units are connected to high voltage
grid levels and operated by incumbent utilitiesrietimes a joint venture with a large in-
dustrial consumer). DG has, as it is connectedwet voltage networks, to cope with a
number of specific network issues that are of teks/ance to centralised generation capaci-

ty.

* A second distinction is the location of the elagtyi supply. DG is usually generated close
to the source and not so close to the demandesipecially wind power is usually generat-
ed remote from the more populated regions. Theemprence is that wind power plants are
connected to weak (low voltage) electricity grids, grids with low consumption, having
all kinds of impacts on the functionality of thestlibution grid. Combined heat and power
(CHP) is usually connected closer to the custornéofien primarily sized to local heat
demand and not to local electricity demand.

e Athird aspect is the intermittent nature of elietty supply from RES and CHP. In contrast
with electricity supply from conventional large pemplants the electricity supply from
wind and PV installations is far less controllaBites to influence on weather conditions.
But also the controllability of power supply fronH€ and small hydro-power might be
poor, because of the dependency on heat demandter flow respectively.

Table 7.1 Categorisation of Sustainable ElectriSitypply Technologies

Combined Heat and PowelRenewable

(CHP)

Energy Sources

(RES)

Large-scale generation .

Medium/small-scale gener-
ation .
(Distributed Generation)

Large district heating*
Large industrial CHP*

Medium district heating
Medium industrial CHP
Commercial CHP
Micro CHP

Large hydro**

Off-shore wind

Co-firing biomass in coal
power plants
Geothermal energy

Medium and small hydro
On-shore wind

Tidal energy

Biomass and waste incin-
eration/gasification

Solar energy (PV)

*>50 MW,
**>10 MW,
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Annex B: Feed-in tariffs in the Czech Republic and Hungary
Czech Republic

Feed-in tariffs are based on the Price DecisiothefEnergy Regulatory Authority 7/2007 of
November 20, 2007.

2008
feed-in tariff green bonus
Technology Start of operation / category CZK/KWh | celkWh | CZK/kwh | c€/kwWh
before 2004 3,28 11,80 2,69 9,68
2004 2,96 10,65 1,93 6,94
Wind energy 2005 2,82 10,14 1,98 7,12
2006 2,57 9,24 2,23 8,02
2007 2,52 9,06 2,37 8,53
2008 and later 2,46 8,85 2,69 9,68
before 2005 1,73 6,22 0,53 1,91
2005 and reconstructions 2,22 7,99 1,02 3,67
Small hydro (< 10 MWe - : - -
ydro ( ) 2006 and 2007 2,45 8,81 1,25 4,50
2008 and later 2,6 9,35 1,4 5,04
category O1 (energy crops) 4,21 15,14 2,93 10,54
Biomass combustion category 02 (straw, fc;rtis)try / gardening waste, 3,27 11,76 1,99 7,16
(new locations) — -
category O3 (wood processing waste, shawings,
sawdust etc..) 2,52 9,06 1,24 4,46
category O1 (energy crops) 3,54 12,73 2,26 8,13
Biomass combustion category 02 (straw, fc;rtis)try / gardening waste, 2,94 10,58 1,66 5,97
(locations before 2008) — -
category O3 (wood processing waste, shawings,
sawdust etc..) 2,43 8,74 1,15 4,14
category S1 (energy crops) - - 1,39 5,00
Biomass co-firing with category S2 (forestry / gardening waste, straw, ) i 0,79 2.84
) etc..)
fossil fuels - -
category S3 (wood processing waste, shawings,
sawdust etc..) ° . 0,24 0,86
Sewage and landfill gas
combustion All categories 2,33 8,38 1,05 3,78
before 2004 2,74 9,86 1,46 5,25
2004 - 2005 2,63 9,46 1,35 4,86
Biogas combustion 2006 - 2007 3,3 11,87 2,02 7,27
2008 and later 3,3 11,87 2,02 7,27
2008 and later (agric. waste) 3,9 14,03 2,62 9,42
Geothermal electricity All categories 4,5 16,19 3,37 12,12
before 2006 6,57 23,63 5,76 20,72
Solar electricity 2006 and 2007 13,8 49,64 12,99 46,73
2008 and later 13,46 48,42 12,65 45,50
Exchange rate CZK/EUR 27,8 27,8
Hungary

Feed-in tariffs and indexation rules are based oneB1mental Decree 389/2007
1 EUR = 255 HUF

Note: Here the level dhriffs is given, not the level of support (in economisrts, support is

the reward on top of market price, either fix prid@& or fixed premium on top of market price
is the support system))
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Feed-in tariffs (eurocent/kWh, without VAT)

RES-E categories

peak Off-peak Deep-off-peak

Licence and resolution (quantity apd 11,6
duration) or licence-application before but f | d 10.4 4.2
the force of the new governmental de- ut for solar an : but for solar and wind:
cree (except hydro power plants larger wind: )
than 5 MW) 10.4 10.4
the hew decre AND capaciy 1 fot | 116 4.2

W ity i .
larger than 20 MW (in the case of Hy- PUt for solar*: 10.4 but for solar
dro 5 MW) 104 104

a) Licence and resolution after the force
of the new decree AND capacity |is
larger than 20 MW, but does not exceed

50 MW 9.3 8.3 3.4

b) Non-RES part of co-fired electricity
if the ratio of non-RES fuel is below 10
% (monthly and yearly)

a) Licence and resolution after the folce
of the new decree AND capacity |is
larger than 50 MW (in case of hydro 5

MW) 7.2 4.6 4.6

b) Licence and resolution after the force
of the new decree and generatjon
equipments are used

Electricity from waste 10.9 7.5 3.9

CHP categories

a) Licence or generation before the
force of the new decree AND heat is for
district-heating AND capacity is n
larger than 50 Mwe

=3

12.8 8.2 1.2
b) Licence or generation before the
force of the new decree AND heat|is
not for district-heating AND capacity
not larger than 6 MWe

0 =

a) Licence after the force of the new
decree AND heat is for district-heating
AND capacity is not larger than 30
MWe
10.7 7.3 1.2
b) Licence after the force of the new
decree AND heat is for special instifu-
tions* AND capacity is not larger than
6 MWe

a) Heat for district-heating or for spe-
cial institutions AND capacity is be-
tween 50 and 100 Mwe

b) Heat is not for district-heating or for
special institutions AND capacity is npt 73 4.6 1.2
larger than 20 Mwe

c) Licence after the force of the new
decree and generation equipments|are
used

Electricity generated during the heating
season AND commercial operatipn
started before the force of the new ¢e-

cree AND heat is for district-heating pr 11.2 7.0 1.2
for special institutions AND capacity |s
between 50 and 140 MWe

*Special institutions (classified by the Governnadiidecree): central administration bodies, lo-
cal governments and their institutions, state-fagmhnon-profit institutions carrying out public
tasks.

** Newly permitted wind is not possible for an umsijfied time, because of the 330MW quota
has been already distributed (but not all is kyat).
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Yearly indexation rules for RES-E tariffs are téldwing:
« Licence and resolution before coming into forcah&f new decree: quantity-weighted
average tariff * CPI (Consumer price index).
» All others: quantity-weighted average tariff * (GPI1%). CPI published by Statistical
Office.

Yearly indexation rules for CHP peak and off-peatifts:

* Gas-fired units: TO*(1+((NG*0,6 +(INF-1) *0,4)/10Q) where TO is the basic tariff,
NG is the regulated price increase of natural Bés,is the CPI-forecast of the Hungar-
ian National Bank.

¢ Non gas-fired units: TO*(1+((INF-1)/100)), where ®0the basic tariff, INF is the CPI-
forecast of the Hungarian National Bank.
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