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Interviewed Experts

We would like to thank all interviewed experts their very valuable input and their support forsthi
study. We highly appreciate their expert knowledgd their availability in the framework of the RES
Integration Project on behalf of the European Cossion.

For this country study, the following experts warerviewed:
Gabor Lipcsey, Power Exchange Central Europe
Harsényi Zoltan, e.on Hungaria

Ivanyi Krisztina, MAVIR Zrt.

Kircsi Andrea, Magyar Szélenergia Tarsasag

Somossy Eva Szabina, Magyar Energia Hivatal

Szab6 Balazs, Hungarian Power Exchange HUPX

Varga Katalin, Energiaklub

The presented information is based only on thepeets/e of these few stakeholders, since the
researcher faced certain disinterest in cooperatmgehalf of this study. This refers to all chaptef

the Hungarian country report. Some stakeholdersvetioeither no reaction at all when trying to
contact them or refused to cooperate certain tiftez &irst contacts had been established and furthe
information on the details of the study had beerharged.

On the side of RES-E producers, only the Hungaviand Association was willing to cooperate in
order to conduct this study. This way, most infdiiorarefers primarily to the situation of wind powe
plants in Hungary. Background information for otbechnologies is in most cases missing, since the
Hungarian Energy Club (Energiaklub) could mostlyvyide only general information about the
situation of renewables rather than technology ifipecformation.

The Hungarian Biomass Association did not reaat-tnails sent and it was not possible to contact
anyone on the phone. Finally the Hungarian PV-Asgion would have cooperated only as active
research partner conducting the research for Hynagainst payment, but they were not willing to
share their practical experience and perspectivRES-E issues in an interview.

Finally, in the case of the Hungarian Energy OffistEH) and the Hungarian TSO, MAVIR zrt., the
collaboration was very helpful and both stakehadeontributed important insights to the present
country report.
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Executive summary

Grid connection

Grid operation

Grid development

Market design
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The most relevant variable RES-E technology in Humgs wind power, even though the share of PV
is expected to increase in the near future dueste, nery favourable promotion instruments for PV.
Nevertheless, the government’s priority in renewab$ the promotion and development of biomass
and geothermal installations, while the developm&ntvind power is restricted systematically, in
order to prevent uncontrollable spread and devedoprof wind power projects, which could not be
integrated into the grid and the market. Thouglis ot clear whether the government’s estimations
regarding the grid capacity for integrating windygo plants are realistic or are based on politigil

to hinder the development of wind power. The grichreection on low voltage grid level and to a
certain extent on the medium voltage grid levalifficult by now and involves high grid connection
investments on the RES-E producer’s side.

Electricity Law LXXXVI 2007 guarantees priority a&ss to the grid for RES producers. Curtailment
of RES-E plants is not regulated; however thisessunot currently relevant, given the low RES-E
share in total electricity generation. Currenthere are no particular issue as regards RES-E tapera
on the grid. This is also due to the Hungarian epgin trying to prevent any grid operation problems
by strongly controlling especially the developmehtwind power. Despite this, new measures and
technical requirements are under discussion inraméacilitate the grid integration of a growing
share of wind power in the long run. The wind powssociation has stated, however, ongoing
modifications of the feed-in tariff are suspectedfurther disadvantage wind power in the future.
According to the regulator, on the other hand, ghisrno evidence for developments, which would
disadvantage wind power. Finally, the lack of reserapacities and the acceptance problems of hydro
energy could make the integration of renewables evere difficult.

A national grid development plan exists, which reféo the grid development measures for grid
voltage levels of 120kV and more. It elaboratesceet® measures for reinforcing the grid and
rebuilding important transformer station. Neveréiss| reserve capacities and intelligent grid ate no
tackled in the grid development plan but in the MREwhere concrete proceedings for introducing
intelligent grid and smart metering are elaborakskerve capacities are only shortly mentionetien t

NREAP, stressing that alternatives others thandgdergy need to be examined and put in practice.

Electricity trading in Hungary can be conductedatatally or on the Hungarian Power Exchange
(HUPX) and on the Power Exchange Central EuropeEjPXhere is no intraday-market. Balancing
settlement is scheduled with the TSO.

Hungary’'s support scheme is based on a feed-ifi-&$tem within a mandatory take-off scheme.
The tariffs are differentiated by: size (nominalygo capacity), date of commission, time zone (peak,
off-peak and night-time) and the type of renewaddarce. A quota system with green certificates is
also possible by law and is considered in the Iamg However, no steps towards implementation
have been made yet. The feed-in tariff systembelieformed in 2012.
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Renewable electricitydeployment

This chapter aims at providing a general introducto the context for the deployment of renewi
electricity in Hungary in terms of electricity pnaction, consumption, and grid operat

Hungary is an energgeor country, relying on impcs for over half of its primary enercdemand.
Coal, oil and gas reserves are dwindling. Untilékhenomic crisis of the early 1990s reduced derr
Hungary also relied upon imports for up to 30%teflectricity requiremen

In the early 1990s, Hungahad a negligible share of R-E, i.e. 0.6% a the averagbetween 1990
and1994. The RE&-share grew to an average .2% in the 2004-2008 periq&urostat 2011

Current generation mi: and net generating capacity

A graphical overview of Hungary’s eleicity generation mix in 2010 is shown in Char
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Power generation in Hungary is dominated by nudé4%o) and fossil fuels (49%) (ENT-E 2011).

Together, coal and nuclear make up 93% of the Himgaeneration mix. Taking into account
very low hydro capacities, this will create difflties to balance higher shares of variable generg
though wind and solar are not planned to grow g&gngly until 2020 according to the NRE,

Three quarters of the modest renewable generagime ¢rom biomass (2009 data, ENT-E).
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The net generatingapacity is provided in Chart
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Electricity consumptiol

In 2010, Hungary consumed 39 TWh (ENT-E 2011), i.e. circa 3.9 MWber inhabitant. This i
substantially lower than the EU average .2 MWh per inhabitant (ENTS@-2011, Eurostat 2011).
In terms of electricity intensity of the economyyrtgary consume421.1MWh/ million EUR GDP.
This is much more than the EU averiof 2575 MWh/ million EUR GDP (Eurostat 2011), and ma
of Hungary the 8 most electricity intensive country in the EU, thbugungary performs better th
most of the other former socialist econon

Considering the development of electricity consuon in time, Hungary’s consumption grew by |
than 05% per year from 1990 to 2C (EEA 2010). @mpared with other former socialist econom
only Poland, the Czech Republic and Slovenia hezhgeér growth rates, whereas all other for
socialist counies had a net drop in consumption in these 17syd#mwever, this mainly reflects t
speed of a recovery of each country after the gtdsap of consumption in the early 19¢

RES-E share

Chart 3 provides an indication of Hungary’'s total electgciconsumption and RES electrici
production up to 2020, according to the submittetiba plan (NREAP). In other words, this is nc
forecast, but the plan according to the governn
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According to the reference scenario of the HungaN&EAP, gross finalelectricity consumption i

planned to growfrom 42.8 TWh in 2010 to 52.4 TWh in 20222.4%) The share of RE-E

generation over gross final elecity consumption is planned to grow fronv®b6 in 2010 to 1.9% in

2020, that is from 3. TWh in 2010 to .6 TWh in 2020, i.e. a doubling in a period of texass In

absolute terms, this would nevertheless resultnirninerease oiconsumption frorrnon-renewable
generation and7or imporisom 40 to 4.8 TWh/year.

The planned evolution of renewable electricity gatien is further broken down in Che4, which
outlines the generation shares of wind, solar, dyyower and other RE-E to 202C

6000
5000 | — N —— .
Wind
Solar
W Hydropower
m Other RES
2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
3 5% 1", $ % & 6(-5'7+
P Y RES _ | Oko-Institut e V.
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The largest part of the additional renewable gdimras expected to come from biomass. Only
marginal additional hydro generation is plannedndlVgeneration is planned to more than double,
from 0.7 TWh in 2010 to 1.6 TWh in 2020. Solar gatien is planned to contribute only 80 GWh in
2020.

Natural resources and geographical structure

Following the context description, this section liogs some elements of the natural renewable
resources of the country, and their geographicgtidution. This is not meant as in-depth analysis,
but rather as a rapid background for the analygisracommendations in the following chapters.

As shown in Figure 1, Hungary is not one of thedigst countries in Europe. However, a significant
potential could be developed particularly in thetNeNest, not far away from the main load centres.
Since 2006, however, there has been no new wincep@hant authorized by the regulator, the
Hungarian Energy Office (Magyar Energia Hivatal -EN) (Energiaklub 2011; mszet 2011).

Hungary has much better solar resources (Figureift),one of the highest average solar radiations i
Europe outside of the Mediterranean countries.
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Global irradiation and solar electricity potential
Optimally-inclined photovoltaic modules
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Authors: M. Stri, T. Cebecauer, T. Huld, E. D. Dunlop
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Grid operators & dominant generators

Dominant generators

The National Power Group of Hungary (Magyar Villsndivek — MVM Zrt.) plays a key role in
Hungarian energy production, since the Paks Nudteaver Plant is in MVM ownership. This plant
accounts for app. 40% of Hungarian electricity gatien. MVM is a fully state-owned corporation.

Transmission System Operators

The Hungarian TSO is the Hungarian Transmissioriedyperator Company Ltd. (MAVIR ZRt).

MAVIR was established on 01.01.2006 on the basithefformer National Power Dispatch Centre
and is now owned by 99.98% by the state-owned HusgeéPower Company (Magyar Villamos
Mivek). The remaining 0.02% is owned by the ForrdPimperty.

Distribution System Operators

There are the following six DSOs in Hungary:
1. E.ON South-donau,
2. EMASZ Distribution System Operator,
3. E.ON North-donau,
4. DEMASZ Distribution System Operator,
5. ELMU DSO,
6. E.ON Tisza-region.

EMASZ DSO and ELMU DSO are by majority owned by RWE

Interconnections, import/export

Hungary has interconnections and exchanges itsrieigc with all its neighbours. Hungary is a net
importer of electricity. In 2010, the net balanoeoainted to 13.3% of its total consumption.

GWh (2010) | AT HR RO RS SK UA W | Total | % of consumption
Export 641 3045 146| 392 56 426 | 4706 12.07%
Import 1014 93 1252| 544 | 4934| 2060| 9897 25.39%
Net -373| 2952| -1106| -152| -4878| -1634| -5191 -13.32%
Total flows 1655 3138 1398| 936| 4990| 2486| 14603 37.47%

+ (% % ( % % ) $ % -$°
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Grid Connection

Summary

The most relevant variable RES-E technology in Humgs wind power. Moreover, according to the
e.on Hungaria the share of PV is expected to iseréathe near future due to new, very favourable
promotion instruments for PV. However, the reguladtresses that there is no reliable evidence
regarding this development for PV. Nevertheless, government’'s priority in renewables is the
promotion and development of biomass and geothemstdllations, while the development of wind
power is restricted systematically, in order toverg uncontrollable spread and development of wind
power projects, which could not be integrated ihi® grid and the market. Though, it is not cledr-cu
whether the governments’ estimations regardinggtiiet capacity for integrating wind power plants
are realistic or are based on political will to den the development of wind power. The grid
connection on low voltage grid level and to a dartextent on the medium voltage grid level is
difficult by now and involves high grid connectiorvestments on the RES-E producer’s side.

Relevant legal sources

Three legal sources are deemed relevant in Hurigahge context of grid connection: ti&ungarian
Electricity Law LXXXVI 2007{Magyar villamos energia torvény LXXXVI/2007)he Governmental
Regulation 273/2007 on the specification of Law KXK2009(273/2007 (X.19) Korm. rendelet a
villamos energiarol szolo 2007. evi LXXXVI. torverggyes rendelkezeseinek vegrehajtasarol); and
the Economic and Transport Ministry (GKM) Regulatitil 7/2007X11.29) on grid connection tariffs
and conditions(GKM rendelet a kodzcéll villamos halézatra csatldls pénzugyi és muiszaki
feltételeirol).

Connection procedures, deadlines, and informatiomnagement

In Hungary, there are four different plant categsyridefined on the basis of Electricity Law
LXXXVI1/2007 and governmental regulation 273/2007:

1. Household-sized power plants (up to 50kVA)in general, a normal household needs less
than 10kVA to cover its electricity demand, whicleans that the capacity of this power plant
type fits the needs of small- and medium-sized camigs and publicly owned buildings. At
the moment there are less than 1000 plants okihgsinstalled, totalling an installed capacity
of less than 2MW. The rate of installations doubjedrly since 2008 and is still holding on.
For photovoltaics, this is currently the most intpat power plant category in Hungary (e.on

Hungaria 2011).
$¥J RES e
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2. Licence-free small-scale power plants (between 50KVand 500kW): in this category,
licence-free means, that it is not mandatory teirecan authorisation for production from the
regulator (Magyar Energia Hivatal — MEH). All othauthorisations, like construction or
environmental protection authorisations are stdeded. Most biomass plants fit into this
category, with some exceptions of around 1 MW cedrds small-scale power plants. The
“New Széchenyi Plan” (0j Széchenyi Terv), a subspigpgram covering different areas
including PV, started in 01.03.2011 and has a pmogmwhich offers subsidy rates of 50-85%
of the investment costs of photovoltaic installatioThis is the reason why it is expected that
photovoltaics will become also relevant in the fice-free small scale power plant category in
the near future (e.on Hungaria 2011).

3. Small-scale power plants (between 500kW and 50MWj}he most important technology in
this category is wind power, as wind power plarggehin general a capacity between 600kW
to 3MW installed capacity. The accumulated instalb&pacity sums up to nearly 400MW
(e.on Hungaria 2011).

4. Power plants (more than 50MW) for these plants, the TSO must also be includethé
process; however no new RES-E plant in Hungaryhesithis size.

In general, grid connection procedures, as defimedaw, are quite clear and straightforward. In
practice, however, their application may not alwbgerfectly compliant to these provisions. Detall
on this point are provided on page 21 A possibleitiem to this barrier would be to provide a
clarification of legal procedures, in case no maamtandings or misinterpretations could derive. On
the other hand, though, it may also be necessantrtmduce a sort of control system or incentive to
follow the correct procedure. This could perhape tthe form of an independent body or of a unit
within an existing structure.

The diagrams below show the grid connection proaedutwo cases: for household-sized plants and
for larger ones.

Grid connection procedure of household sized powgalants (up to 50kVA)

The applicant hands in a request for grid connectio. The grid
operator is obliged to connect the plant to the gd and the
electricity trader or the grid operator responsiblefor the grid
connection point is obliged to purchase the produckelectricity.

The applicant is obliged to inform the grid operata in written
form about the basic technical specifications of kiplant.

The applicant is obliged to clarify in the requesfor plant
operation whether he wishes to feed electricity intthe grid or
not. This has to be taken into consideration whenoncluding the
grid connection specifications.

> B " INTEGRATION Seplostiue¥
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The power plant is connected to the grid and can &l electricity
in
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Grid connection procedure of licence-free small séa power plants (between 50kV and 500kW),
small scale power plants (between 500kW and 50 MVénd power plants (more than 50MW).

Connecting to low voltage grids (under 1kV) is nelevant for these types of power plants and does
not occur in practice. With regard to grid connactio medium (1kV-35kV) and the high (more than
35kV) voltage grids, the connection procedure éssame and consists of the following steps:

The plant operator has to apply for grid connection The
application is to be handed in to the grid operatoresponsible
for the territory under question. The minimally required
documents and information for grid connection applcation are
defined by law, e.g. location and capacity.

1

After receiving the application for grid connection the grid
operator is required to
. inform the plant operator about all relevant
implications of grid connection and use;
provide proposals for grid connection and grid use,
meaning identifying the grid connection point and
preparing within 30 days a proposal for the grid
connection costs. The proposal for grid connectiois
free of charge.
In case that information and documents for grid comection
application are missing, the grid operator is obligd to inform
the plant operator about the missing information aml documents
within 15 days after receiving the grid connectiorapplication.
The minimally required information for grid connection and
grid use proposal are specified by law.

Upon acceptance of the proposal, including the indated
deadlines, the applicant needs to sign the grid coection
proposal. The grid connection contract enters intdorce the day
the grid operator receives the signed document. Thgrid
connection contract’'s minimal content is regulatedy law. The
grid connection’s format and additional content isregulated in
the grid operators’ rules of procedure.

After having concluded the grid connection contractthe
applicant starts with the construction works for the connection,
from the plant to the grid connection point while e grid
operator accomplishes the necessary operation inetgrid
connection point.

The applicant has the right to initiate the conclu®n of a grid
use contract. In this case, the grid operator is diged to send the
signed grid use contract within 15 days from recejn of the
contract to the applicant. For concluding the griduse contract
the same rules apply as for concluding the grid carection
contract. The grid use contract's minimal content $ regulated by
law. The structure of the grid connection contractand additional
content is regulated in the grid operators’ rules dprocedure.

P REE s eV
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The grid operator is obliged to connect the plantd the grid as
fast as possible after all the previous steps habeen
accomplished.

Plants greater than 500 kW have to hand in an apation for
licence to the MEH and all non-household sized gersors have
to hand in a request at the MEH, who has to determie the
amount of electricity which the power plant is alleved to feed
into the grid under the feed-in tariff system.

* % % )% & % % & ( % ) ) ( 29 2 1%%( )
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Changes to the grid connection proposal

In case that the applicant disagrees with certaimsf the grid connection proposal, he has to sig
the document with a notification of the modificatsoand send it to the grid operator. The grid
connection contract enters into force only if tmel gperator accepts the proposed modifications and
sends the signed document back to the plant opetatthis case, the contract enters into force the
day the grid operator signs the document. The gperator has to send back the signed document
within 15 days after receiving it (Appendix 2, 1Eg§r. 2 Government Regulation 273/2007).

Wind power plants

In Hungary, wind power plants with more than 500kWtalled capacity can only be constructed and
operated on the basis of a tender process, e$tathlivs control the spread and development of wind
power itself. In order to take part in a tendegrid connection request for a concrete grid conopct
point is necessary (mszet 2011).

In practice, thedeadlinesregarding the grid connection procedure are neayd respected. The grid
connection procedure can, in fact, take up to ae.\in this case, there are no legal possibilfies
RES-E producers to accelerate the procedure (Exkdubi 2011). This could be mitigated by a
thorough analysis of existing processes in ordeidemtify and improve existing inefficiencies.
Another solution would be to introduce legally aefil deadlines until when the grid connection
process is ready. However, experiences from otleenimer states have shown that this solution should
be treated with great caution. Quite often, deadliare too long, not legally binding or cannot be
enforced because of loopholes such as uselessi@dhiat extend the deadlines. For this reason, it
would be wise to also add qualitative criteria, éxample that the installation shall be connected t
the grid “without delay” or “promptly”. For examplsuch a feature has been recently introduced in
the German system. Special measures to accelemtedoures may be foreseen in case their lack still
constitutes a barrier.
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Obligation, legal responsibilities and enforcemeunitlegal rights

Transparency and provision of information

Even though the general grid connection procedsréransparent and Governmental Regulation
273/2007 prescribes the minimally required documdat grid connection, in practice the list of
documents and information requested to the appliganes from DSO to DSO. The Hungarian
Energy Club (Energiaklub) and the Hungarian Windv®oAssociation (mszet) stress that there are
different grid connection regulations in place o8M level, which means that the grid connection
procedure is not uniform across the country (Emdtgb 2011; mszet 2011). The grid connection
conditions and requirements for household-sizedgogulants, licence-free small scale power plants
and small-scale power plants are all regulatechbyXSO'’s distribution code. These can be found on
the DSOs’ homepages, but their content is rathrumderstandable for professionals (e.on Hungaria
2011). The Grid Code of the TSO is also availalnét® website and details the necessary procedures
(Mavir 2011; MEH 2011). General information andtrastion about the grid connection procedure is
not directly accessible at the moment, although $ituation is being improved. The ongoing energy
legislations’ revision and modifications, in facguld bring important changes to this point. Usyall
the DSOs’ customer services provide general gntheotion information or forward the applicant to a
professional contact person within the DSOs (e.anddria 2011). In general a personal appointment
with the grid operator is necessary to get all asagy information about grid connection (Energibklu
2011). In this regard, it seems necessary to erbkatall stakeholders are represented in the itiefin
process of technical standards. It remains to be sdether the development of the Pilot Grid Cdde a
European level will help mitigating this problemurthermore, enhancement of communication
among stakeholders could contribute to ease thigidt should also be considered to re-stateighe |
of obligations of the system operators and to stadee explicitly what information grid operators
have to give to plant operators

In general, cooperation between MAVIR and the raat#e energy associations is considered very
good and intensive. There are regular round tatvlestings between TSO and RES-E producers.
During these events, the TSO presents and discassesipcoming grid development projects and
important steps regarding the operation of the. gkidda result of these round table meetings theemsz
expects that the electricity market will become en@entralized in future. On the contrary, the
regulator rejects this appraisal and stresses 8@'srestricted influence on the market structume.
general, the TSO is very open towards the furteeebpment of RES-E and thinks ahead with regard
to their grid and market integration. This is cadesed very important, because MAVIR is having
most experiences in dispatching RES-E, while enguhe stability of the grid (mszet 2011).

Connection obligation

According to 358 par. 3 Electricity law, TSO/DSCe arbliged to connect RES-E plants (MAVIR

2011; MEH 2011). RES-E plants also enjoy a priocitynection regime, provided that the security of
the grid is not at risk (Energiaklub 2011). All keical and financial requirements prescribed in the
relevant regulations have to be fulfilled for coatien (MEH 2011). The conclusion of a contract is a
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pre-condition for grid connection (358 Par. 1 Hiedly law) but this does not constitute any barrie
(MAVIR 2011). TSO/DSO are obliged to provide a pwsal for grid connection including appointing
of a concrete grid connection point for every agdion for plants with more than 50kVA (MEH
2011; mszet 2011). However, in most cases, theogeap grid connection point does not fulfil the
conditions of a worthwhile investment (mszet 2011).

Contrarily to the above, the DSO points out thatéhs no grid connection priority for RES-E plants
According to the DSO, the grid operator is oblige¢ropose a grid connection point with the most
economic costs to all plants with more than 50kM&id connection applications are handled
according to the order they were handed in. Thigmethe earlier applications will get more
favourable grid connection points while the lat@plications will have to deal with less favourable
grid connection point (e.on Hungaria 2011).

For household sized power plants (less than 50kiyt#d connection must be provided at the point
indicated by the applicant. In this case only soniigimal technical requirements can be imposed by
the grid operator (e.on Hungaria 2011).

Reinforcement obligation

According to the answers of the stakeholders aireethat there is no direct obligation to reinfaitoe
grid, if this is necessary to practically allow tR&S-E producers to feed into the grid. The regu)at
on the other hand, affirms that there is a reirdorent obligation forcing grid operators to buildwe
connection stations in case that they are nece$fsaponnecting new RES-E plants. The legal basis
for this obligation was not mentioned by the retpdgMEH 2011). The TSO added that the right of
the parties are defined by the connection agreefMAVIR 2011). However, in Hungary there are
attempts to anticipate this problem, especiallydstricting the construction of new wind power $an
by auctions and directing new wind power plantsas certain regions in Hungary, where grid
capacity problems are not so pressing yet (e.onghiim 2011; mszet 2011). The only measure in
place, in case grid connection problems occur itageregions, is the obligation to include thigioa
and the relevant lines in the short- and mediummteart (up to 3 years) of the grid development plan
(e.on Hungaria 2011).

In practice, this issue rarely arises, since gadnection is hardly ever denied. Problems occurerat
in the sense that unattractive grid connectiontgaine offered, thus demanding high grid connection
investments. The Hungarian wind association stoess the following tendencies can be observed:

1. Investors, who already have wind power plants aisthwo make further investments tend to
extend the existing wind farms, because they ajrdmve the necessary infrastructure and
grid connection point in place.

2. New investors on the other hand tend to decideroapgpropriate site for their wind power
plants mainly on basis of availability of good gddnnection points, which demand only little
or moderate investments. The issue of wind poteistianly secondary when choosing a site
for new wind power plants (mszet 2011).
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Given the above, it is understandable how the resif grid operators’ enforcing obligations is
circumvented to a limited extent (mszet 2011) hibidd be pointed out, though that there is no clear
definition by law of how RES-E producers could enéotheir rights (mszet 2011). In this regard, the
legislator may consider formulating the relevamtdaaccordingly. However, a clear legal description
of such aspects may well have an essential impatitedistribution of the costs for the connectibn
the grid and will thus influence both deployment antegration of RES-E. It will be for this reason
necessary to involve all stakeholders such as TE&I) and RES industry in the preparation of the
law.

The lack of an obligation to reinforce the grid kkbprovide a serious block to investments in RES-E
generation. For this reason, it may be advisabiattoduce such an obligation in order to stimulate
further RES-E investment and development. On theerohand, though, there is a high risk of

unbalances in such context, meaning that an untedamtroduction of such an obligation could

become very unfavourable for grid operators andehawvturn another negative effect. Therefore, the
introduction of such an obligation should nece$gsdse preceded by extensive consultations and
should be introduced in parallel to an incentiperalization system.

Costs of grid connection

In Hungary, there is a mixed form of shallow aneémgeost approach in place. The grid connection
tariff consists of (48 Par. 1 Regulation 117/2007):

1. the grid connection basic tariff (58 Regulation /20D7);
2. the grid connection line’s construction and taf@§ Regulation 117/2007); and
3. under certain conditions the grid enforcementft§r§ Regulation 117/2007).

The grid connection basic tariffs are regulatedldy (58 Par. 1 Regulation 117/2007) and differ
according to which grid voltage and to what kindtansformer the plant has to be connected to
(mszet 2011; 58 Regulation 117/2007).

In general, plant operators have to pay the gritheotion basic tariff and the grid connection Ige’
construction and tariff, whereas the grid operaiars the costs of grid reinforcement with regard t
grid connection, reflecting a shallow cost approdide shallow cost approach was stressed by the
TSO as well (MAVIR 2011). Regulation 117/2007 7fpuslhates that this approach refers only to a
length of up to 50m free power line and 25m und=rgd power line for the low voltage grid, to a
length of up to 300m free power line and 150m ugdamd power line for the medium voltage grid
(78 Par. 2 lit. a),b) Regulation 117/2007). Howevier case that the necessary grid enforcement
operations exceed the aforementioned length the plaerator is obliged to pay the grid enforcement
tariff, thus reflecting a deep cost approach. Téeffs are regulated by law (78 Par. 3 lit. a),b)
Regulation 117/2007).
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In general, plant operators — except householdipes — have to agree on connection fees with the
grid operators (48 Par. 3 Regulation 117/2007). €hanection fee cannot be greater than the
investment needed for that connection. In case ttletinvestment enables the connection of other
users as well, all the newly connected users stiseconnection costs (48 Par. 4 Regulation

117/2007). The connection fee can be reduced ifolleving cases: In case that at least 50% of the

generated electricity comes from renewable soutbesplant operator can get 30% discount from the

connection fee. In case that at least 90% of th@epaomes from renewable sources, the plant
operator can get 50% discount (48 Par. 5 Reguldtiai®2007). These discounts have to be taken into
consideration as subsidy when MEH sets the fegubiiod (48 Par. 6 Regulation 117/2007).

The grid operator is responsible for carrying d& hecessary operations in the grid connectiont poin
and thus enabling connection to the grid (Energiali2011; e.on Hungaria 2011). RES-E producers
have the possibility of carrying out those worksveall. In practice — when connecting to the
distribution network — the grid connection basitftanakes up for only a very small part of the vdo
grid connection costs, reason for which the optds0 percent cost reduction is rarely made use of.
In case RES-E plants wish to connect to the trassion network, the expenses for conducting the
necessary operations in the grid connection pamtugually much higher, so that the option of 50
percent cost reduction is much more profitablenédangaria 2011).

Practical problems and proposed solutions

Condition of distribution and transmission grid

Thetransmission grid (high voltage grid of 110kV to 265kV and extrathigpltage grid of 265kV to
275kV) in Hungary is in a fairly good conditionuthit appears there is no need for large invessnent
Though, grid connection costs for the transmisgjoid are much higher than the ones for the
distribution network, hence, connecting to the graission grid is no practicable option for most RES
E plants (mszet 2011). The condition of thistribution grid of medium voltage (50kV-110kV) is

not as good. Connection points are less adequdtarann most cases already occupied. On this grid
level more grid enforcement and development workd @mvestments are necessary (mszet 2011).
Finally the situation at theow voltage grid level (up to 50kV) is very problematic: here thayo
available grid connection points are the ones doahot present a viable investment for connection
(mszet 2011). Usually the areas with the largestni@l for RES-E generation are also the ones with
a relatively lower demand, and thus traditionaliwvé a less-developed grid. Rapidly developing the
grid in these areas would the most obvious solutiovever it may be difficult to apply in case long
authorising procedures, e.g. for obtaining buildiegmits, were needed. The solution applied by ltal
i.e. directing RES-E generation on existing hightage lines traditionally used for conventional
generation, appears to be a fair compromise

Summing up, in general one can say that all ecoraliyiviable grid connection points regarding
wind energy are already virtually occupied, butr¢his no guarantee that all planned RES-E plants
will also be realized. Even though theoreticallpréority connection regime is in place for RES-E
plants, in practice it is increasingly difficult sdlow it, since only few grid connection points evh
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grid connection could be realized with moderateegtinents are left (mszet 2011). Furthermore, in
this context the argument of maintaining grid digbis often used to delay grid connection of RES-
plants (Energiaklub 2011). Enhanced communicatiemveen stakeholders could contribute to solve,
at least partially, such issues.

Speculation

Especially on the low and medium voltage grid thpacity of most grid connection points is already
exceeded and high investments are necessary intordennect to the grid. Additionally, a very high
number of grid connection applications have beardéd in, though it is unclear how many projects
will be realized. Speculation with grid connectioontracts for attractive grid connection pointsnis
fact a common problem in Hungary. The Hungarian d\Association stressed that this is not the grid
operator’s fault, since no guarantee is given thatpower plant will finally be realised. In order
limit the problem of speculation, grid connectioantracts for wind power plants can only be
concluded, after an investor has won a tenderifowind power project.

One solution for this problem, connected with \aitsaturation of the grid, is to introduce for trel
connection process a set of intermediate step$, eéfathem ending with a realistic and appropriate
milestone that the project developer has to reaithiwa defined period of time (e.g. first step
submission of building permissions, second stemniiial guarantees and so on until the grid
connection process is completed). After having eakd the first steps, the project developer may
reserve a certain amount of capacity. If a profsteloper fails to reach the next milestone in the
given time, the reservation expires and the dewesldms to restart with the first process step.
However, in case of delays that do not lay in #ponsibility of the project developer, for example
waiting time for administrative decisions, the wagttime should be extended. The restructuring of
the process would prevent projects from being &hid would thus support a quick implementation of
projects. The suggested process would provide gpeerators with a clearer understanding which
projects will be commissioned and an overview whasjects will be ready. Such knowledge would
help them in assessing how much capacity will benected in a conceivable period of time and to
accommodate its own planning. As a consequencepriteess would be less stressful for grid and
plant operators. However, such a deep planningdvaduire more communication and coordination
between all actors. Moreover, a more sophisticatethection process could become a challenge for
less experienced RES installers. Thus it has teepits effectiveness. This approach has been applie
among others in France and to some extent in Estord Germany.

Another solution might be to introduce a reservafige or advance payment that the plant developer
has to pay at the time when filing the applicationthe connection permit. The distinctive featofe

the payments is that developers have to pay inragvep the connection process. The introduction of
such a fee has two major advantages: First, this émsreservation fee will entail a financial rigiat

the investment will be futile if the reserved capacannot be sold in due time. As a consequence,
speculative behaviour will become more risky angdstless attractive. Second, the recipient of the
reservation — usually the state or the grid operatmould use the fees as an additional resourcinéo
development of the grid. The main drawback of thesgments is that project developer would have
additional expenses a long time before the investm®uld pay off. Moreover, the increased risks
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because of additional costs at the beginning ofptlagect can lead to higher capital costs and thus
higher costs of the overall RES project. The batenof these costs can make additional funding
necessary, thus, the costs for the general publitddncrease. Moreover, high advance payments can
be realized rather by large companies that camdaffgh investments and do not need quick return of
investments. As a consequence, reservation feesathantage actors with high financial resources
while it can pose a barrier to smaller actors etrifarket, resulting in a market concentration & ver
early stage. The introduction of reservation feas taken place among others in Bulgaria and Poland,
and is currently discussed in Czech Republic.

Situation of wind power plants

Currently, 330MW of wind power are installed. Awdile grid capacity would currently allow for
further 410MW until 2020 on the basis of the tenddre applications in the context of the last tende
from 2009 already exceeded the goals for 2020. 20@9 tender was open for applications from
August 2009 until 01.03.2010. In total there weBeaPplications, totalling a capacity of 117.75 MW.
In May 2010 the results should have been publishibd.new government, however, rapidly changed
the tender conditions so that the whole tenderdcbel cancelled in case that more than 10 percent of
the applications were incomplete and/or incorrecthe end, the tender was cancelled. In Hungary,
since 2006 there has been no new wind power plghbezed by the regulator, the Hungarian Energy
Office (Magyar Energia Hivatal — MEH) (Energiaklub011; mszet 2011). Even though the
government prefers the promotion of RES-E from @esnand geothermal production, in order to
achieve the obligatory 2020 renewable energy simalringary, wind energy will have to play a part
in the new energy mix as well, especially sincetlgeomal projects are still under development (mszet
2011). This barrier could be mitigated by providiagmore stable environment as regards tender
conditions and therefore allowing more trust ingstors.

Others

From the perspective of the grid operator the faithgy problems occur: RES-E producers very often
do not provide the necessary information regartheg power plant or the grid connection point they
want to be connected to and do not have concretedatermined plans when they call on the grid
operator. In many cases, RES-E producers expedriti@perator to support them with information
with regard to the best options for grid connectibhis is why many RES-E producers hand a very
high number of applications for grid connection,iathall have to be processed by the grid operator
informing the RES-E producer for each selected gadnection point what investment will be
necessary under which conditions etc. Since RE8#ugers do not have to pay any tariff for the grid
connection application and the following prelimipanformation by the grid operator, this procedure
leads to very much additional work for the grid @ter (e.on Hungaria 2011). Further, the
development of RES-E technologies depends very roacturrent favourable promotion conditions,
under the “New Széchenyi Plan”. Investors exped®ES-E plant's payback on the basis of a
promotion instrument or fund and do not trust ia fitojects long-term payback possibilities. In this
regard, it should be considered to clarify whategof information are needed from RES-E produces
upon requesting connection, along with a clarifaabf the procedure to follow.
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The DSO elaborated on problems from the perspecfi\RES-E producers as well: on a certain site
the grid connection occurs according to the ordgh which applications handed in. Applicants
handing in their applications last have to beahéiginvestment costs for grid connection to less
favourable points. In order to enable further catioa to favourable grid connection points, grid
enforcement operations are necessary. These, howeam take years and most investors are not
willing to wait that long for improved condition®rf grid connection. Further, in comparison to
neighbouring countries the Hungarian feed-in tarifire quite low, because the income side for
guaranteeing higher FITs is missing in Hungariame Hungarian population are not willing to pay
higher electricity prices for “green” electricityn@ thus the government does not wish to increase
electricity tariffs in order to enable higher FIEson Hungaria 2011).

These conditions indirectly effect the integrat@RES-E as integration presumes that there is also
proper deployment of RES-E. From that perspectighould be considered to establish a stable and
attractive legal framework for RES-E investments.
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Grid Operation

Summary

Electricity Law LXXXVI 2007 guarantees priority a&ss to the grid for RES producers. Curtailment
of RES-E plants is not regulated; however, thisésis not currently relevant, given the low RES-E
share in total electricity generation. Currentlizere are no particular issues as regards RES-E
operation on the grid. This is also due to the Huiap approach trying to prevent any grid operation
problems by strongly controlling especially the elepment of wind power. Despite this, new
measures and technical requirements are undersdiscuin order to facilitate the grid integratidnao
growing share of wind power in the long run. Thendvipower association has stated, however,
ongoing modifications of the feed-in tariff are pasted to further disadvantage wind power in the
future. According to the regulator, on the othendhathere is no evidence for developments, which
would disadvantage wind power. Finally, the lackexferve capacities and the acceptance problems of
hydro energy could make the integration of reneesblen more difficult.

Relevant legal sources

Four legal regulations are relevant in this contéle Hungarian Electricity Law LXXXVI 2007
(Magyar villamos energia torvény LXXXVI/2009nd modifications by Energy Modification Law
XXIX 2011(2011. évi XXIX. Torvény az energetikai targyuuwények modositasarolizovernment
Regulation 389/2007 (XII. 23.) about feed-in aneldfén tariffs of electricity from renewable energy
sources and cogeneratidi389/2007. (XIl. 23.) Korm. Rendelet a megujuld rgiaforrasbdl vagy
hulladékbdl nyert energiaval termelt villamos engrgalamint a kapcsoltan termelt villamos energia
kotelez atvételérl és atvételi ararél)Government Regulation 285/2007. (X.29.) about eddtyt
system’s significant disturbances and electricitpvsion emergencies and necessary measures
(285/2007. (X.29.) Korm. Rendelet a villamosenergiadszer jelentds zavara és a villamosenergia-
ellatasi valsdghelyzet esetén sziikséges intézKedBseCode of distribution network — Regulations
for the use of the distribution griElosztéi szabalyzat - Az eloszté halézathoz vabazzZaférés
egylttm kodési szabalyai).

Obligations, legal responsibilities and enforcemesftlegal rights

Purchase obligation

According to Government Regulation 389/2007 thereaifeed-in tariff system with a purchase
obligation for RES-E in Hungary. In case of houddtszed power plants, the electricity trader is
obliged to purchase the produced electricity diye(Electricity Law LXXXVI 2007 8§13 Par. 2),
whereas for other power plants, the TSO is obligedourchase the electricity (Electricity Law
LXXXVI 2007 813 Par. 1) (e.on Hungaria 2011; MAVER11; mszet 2011).
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The feed-in tariffs are set by the GovernmentalrBe@89/2007. According to this decree the tariffs
grow each year with inflation; however, in the cadevind power plants authorized after 2008, it

grows with inflation minus 1 percentage point. Thiemd power association alludes to the fact that
there were no new wind power plants authorizedes@06. From this, it argues that this rule has not
yet had any effect (mszet 2011).

Priority dispatch

There is no explicit regulation stipulating prigritlispatch for RES-E, however, in the opinion of
mszet, its existence should be logically concluttedh the priority connection and priority access
regimes currently in place for RES-E plants (m&#xitl).

Priority access

According to Electricity Law LXXXVI 2007 835 par., riority access is granted to RES-E (mszet
2011).However, the TSO pointed out that theregsi@anteed access to the grid, but did not cite any
legal basis for this information (MAVIR 2011). TH2SO, though, stated instead that there is no
differentiation between conventional electricitydatne one generated from RES. The only relevant
parameters decisive for the access of wind powantpbperators to the grid are the power plants
location and its installed capacity (e.on Hungafial).

Ancillary services

According to the TSO RES producers are obligedfer available capacity for balancing purposes if
the technical requirements for this service are.ridétese minimal criteria are detailed in the
Commercial Code, but not specified by the TSO (MRV2011). Though, the Hungarian Wind
Association stated that there are no ancillaryisesvin place yet that RES-E producers are required
provide. Currently, the DSOs’ Technical Codes aspgcify some general technical requirements for
RES-E producers to follow (e.on Hungaria 2011)apipears though that there is a tendency to
introduce such obligations for RES producers. Bamngple, with respect to the next tender for wind
power plants, the regulator is taking into consatien whether the criteria for the acceptance of a
tender should be extended to the offer of variosllary services by wind power producers. MAVIR,
the TSO, favours the introduction (extension) ofikery services as well, referring to frequency
regulation, voltage and power flow control (actieed reactive power) and the connection to
accumulators in order to store electricity surpdunsl to create reserves for lacking electricity. The
Hungarian Wind Association agrees upon the negeskitffering these services in order to assure the
security of the grid while integrating a growingnmoer of wind power plants. Refusing to cooperate
on these questions is not considered a viable mptyahe Hungarian Wind Power Association. On the
contrary, the mszet appreciates that TSO is thinkdhead and thus considers requirements for
ancillary services a good limitation and preredaisigainst uncontrollable development and spread of
wind power plants, which might create some issangerspective as regards integration of RES-E in
the grid (mszet 2011). Despite this, no incentif@sproviding ancillary services are in place yet
(mszet 2011), though TSO plans to introduce theowéver, these planed market tools were not
further detailed by the TSO (MAVIR 2011). No infaation on this point was available concerning
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the situation and plans for other technologies.ilfearg services may prove to be extremely costly fo
RES-E producers. The introduction of an incentiystean for their support would largely increase
their adoption and would therefore also increageqthality of electricity management on the grid in
the operation phase.

Grid curtailment

Governmental regulation 285/2007 is a general edigul about grid security and stipulates, among
others, the curtailment procedure in different saskegrid disturbances and emergencies. It does not
provide specific measures for RES-E plants. Moreabere is no explicit procedure for curtailment
of RES-E plants yet (mszet 2011). This question ratsyet been tackled, due to the low share of
renewables in electricity production curtailmentRES-E plants has not occurred yet (mszet 2011).
The TSO, though, stated that the Grid Code elaésispecific regulations for the curtailment of RES-
E plants, including compensations foreseen forafled RES-E plants (MAVIR 2011).

Given the low share of RES-E in Hungary, curtailmeh RES-E plants has not occurred yet
(Energiaklub 2011; MAVIR 2011; mszet 2011). Takintp account the priority access provision for
RES-E and priority dispatch as logical consequémszet 2011), RES-E plants should also be the last
ones curtailed in case power plants must be taKetihe grid. According to the TSO, RES-E plants
can be curtailed only in case of exceptional negesshile the order of curtailment is not predefth
since the bottle-neck is unknown in advance (MA\2®RL1).Currently, the technical installations and
prerequisites for curtailing wind power plants icentralized manner are not in place. Nevertheless,
MAVIR (TSO) demands to be able to curtail RES-Engda and wind power plants in particular, in
case grid stability is at risk. For the TSO, thesgbility of curtailing wind power plants is a
prerequisite for extending wind power in HungaririeTHungarian Wind Association pointed out that
the issue of “grid stability at risk” is not sufiéntly elaborated and defined (mszet 2011). Thig ma
not pose a direct barrier at this stage, consigdtie low RES-E share of the country, however iy ma
be advisable to carefully consider possible procesidor curtailment and agree upon them with
different stakeholders before the lack of a procedior curtailment becomes a barrier with an
increased RES-E share. In general though, sucksssauld be mitigated through a careful revision of
the existing law, with a view to solve existing ksosuch as this one. Grid security, in particutan

be defined with specific standards (e.g. N-1 ségulevel), which are being used throughout Europe
and could thus be easily implemented.

DSO pointed out that attempts to tackle the questioRES plants’ curtailment are being carried out
at system level. This means different provisiomsiamlace to prevent the uncontrollable develogmen
and extension of renewables. Up to now, the conghataw feed-in tariff, production authorizations,
and the tender system for wind power plants arecttffe instruments to prevent exceeded grid
capacities. The feed-in tariff is quite low commhr® other countries as well as the investment
ambitions in renewables and installation of newngdlaDSO stressed that considerable change in
current investment tendencies would exceed thetavailable capacity on the grid and would force
grid operators to considerably invest in reinforeatand development of the grid. In the end, this
would mean that those necessary expenses, whichoareovered by current tariffs, would lead to
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increased electricity tariffs, so that the consumeuld have to bear the costs even though they were
not responsible for causing them. This is why mégsessary to control and govern the development of
renewables within the boundaries of grid capa@tgrf Hungaria 2011). This appears to be a bawier t
development, also in the eyes of the wind associatiowever the association itself understands the
reasons for this and is willing to cooperate withen subjects to overcome this issue (mszet 2011).
One solution would be to recalibrate the tariffdevConsidering the different interests playingker

in this context, it is essential that the repositig of the tariff level be done in agreement wath
different stakeholders’ groups and associations.

Practical problems and proposed solutions

Revision and development of renewables’ promotion

Regarding the provision of priority access to thiel,ghe Hungarian Wind Association fears that the
ongoing modification of the feed-in tariff systemiliwbring along further problems for new wind
power investors. According to the Hungarian Windsdaation, the government wishes to foster
biomass and geothermal with the new feed-in takifitem instead of wind power and hydro energy.
This could even cause that wind power will be eaetlifrom the feed-in tariff system from a certain
point, e.g. through a substantial reduction ofgbssible duration of the feed-in tariff. These dngo
discussions about the promotion schemes for windepglants bring along considerable uncertainty
for new investors as well as for operators of alyeastalled wind power plants, who are concerned
about the return of their investment under changirgnotion conditions. Especially new investors
have enormous difficulties to see through the negulations, conditions and requirements. This is
made even more difficult by the fact that even eigoeed wind power operators are not familiar with
these new regulations, as they usually do not afipihem. A more stable environment as regards
tender conditions may contribute to build more ttrims investments. In this context, stakeholder
inclusion in the legislative process becomes relevas well. Theoretically, they do have the
possibility of being included, however the deadifer handing in objectives and suggestions are
usually very short, so that in most cases the ltiyie procedures are already concluded when
relevant stakeholders are informed about the islsupractice this means that stakeholders have to
follow legislative modifications very thoroughly wrder to have a realistic chance of being included
in legislative modifications (mszet 2011). In thégard, it seems prior to improve the communication
between grid operators and plant operators andgore that experience of good cooperation will be
disseminated on both sides. One way to achievegtias would be to establish a regular platform of
communication between plant operators and gridaipes. To give an example, a first step into this
direction has been taken in Germany with the estainent of the so called Forum Netzintegration.
Stakeholders from the energy sector are meeting myular basis in order to identify main barriers
for the development of the grid and to find andifolate possible solutions. It would further help to
choose two representatives in each group thatowsilaborate on a continuous base and that have a
direct link in order to discuss problems quicklycerthey come into being. Such a close co-operation
between grid operators and RES industry would rtéanh both groups had to provide additional
funding for the necessary resources in terms oplpeand organisation. These investments, on the
other hand, would make sure that the process wmilgtrganized in an effective and efficient way.
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The Hungarian Wind Association suggests that tbd-fa tariff could differentiate between more and
less profitable wind areas by variable tariffsjrigythis way to influence and control the diffusioh
wind power plants (mszet 2011). The DSO, on thermttand sees also a chance for extending wind
power in the general plans for increasing the slofnenewable energies and CO2-neutral “green”
energy in particular. Hungary has to increasedtseewables’ share in total energy production from
current 4.7 percent and 3.7 percent for “green’rgne“green” meaning CO2-neutral (thus not
including biomass, according to the Hungarian sdam&), respectively to 14 percent by 2020 for
renewables while the share of “green” energy needgrow fourfold until 2020. In order to
accomplish the share of green energy, wind powattribmtion will be necessary. Currently,
electricity traders have to cover only a very ldvare of the electricity they buy by “green” energy,
which might change considerably by 2020. This mightk the development of wind power in
Hungary on the long run (e.on Hungaria 2011).

Lack of reserve capacity

Another very important problem with regard to thevelopment of RES-E is the lack of reserve
capacity. An increasing share of wind power plagtsvell as photovoltaics to meet the EU target will
make this issue even more pressing. Hydro energydatechnically be an option for adequate reserve
capacities, but since the political scandal betwidengary and Slovakia about the Gabcikovo power
plant, hydro energy is hardly accepted among the pdpuland is thus no viable option in practice
(e.on Hungaria 2011; mszet 2011). According to MO the potential of further developing wind
power in Hungary is very dependent on storage piisigis for electricity from wind power plants.
Considering the political problems linked to hygilants, reserve capacity may be found through the
implementation of interconnection projects with gi#aouring countries, or of demand / supply
management systems.

! This plant started to be planned in the commuarisa at the border between the two countries. Aéemocratisation, Hungary stepped out
of the project because of a possible lack of wasources. Slovakia went on building this plamintits own; however this is still a delicate
topic at diplomatic level. Since then, hydropoweHungary is not much favoured.
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Grid development

Summary

A national grid development plan exists, which reféo the grid development measures for grid
voltage levels of 120kV and more. It elaboratescecete measure for reinforcing the grid and
rebuilding important transformer station. Neveréiss| reserve capacities and intelligent grid ate no
tackled in the grid development plan but in the MREwhere concrete proceedings for introducing
intelligent grid and smart metering are elaborakskerve capacities are only shortly mentionetien t

NREAP, stressing that alternatives others thandgdergy need to be examined and put in practice.

Relevant legal sources

The following legal sources are deemed relevarhig context:Hungarian Electricity Law LXXXVI
2007 (Magyar villamos energia torvéeny LXXXVI/200@nd modifications by Energy Modification
Law XXIX 2011(2011. évi XXIX. Térvény az energetikai targya tények modositasarol);
Governmental Regulation 273/2007 on the specificattf Law LXXXVI 2004{273/2007 (X.19)
Korm. rendelett a villamos energiarol szolo 200vi. EXXXVI. torveny egyes rendelkezeseinek
vegrehajtasarol)Economic and Transport Ministry (GKM) Regulation722007. (XI1.29) on grid
connection tariffs and conditiond17/2007. (X11.29) GKM rendelet a kozcélu villambalozatra
csatlakozas pénzigyi és muiszaki feltételeiféonomic and Transport Ministry (GKM) Regulation
119/2007. (XI.29) on grid use tariff$119/2007. (XI.29) GKM rendelet a villamos energi
rendszerhaszndlati dijakral).

Regulatory framework for grid development

Electricity Law LXXXVI 2007 and Energy Modificatiohaw XXIX 2011 stipulate that the TSO in
cooperation with DSOs is obliged to prepare ancatgd grid development plan for the high voltage
grid (above 132kV) every year (Electricity Law LXXX 2007 § 25 Par. 1 modified by Energy
Modification Law XXIX 2011 838; Energiaklub 2011; AWIR 2011). The grid development plan
needs to take into account the political developgnaend requirements for renewables and their grid
integration (Electricity Law LXXXVI 2007 8§ 25 Pa2 modified by Energy Modification Law XXIX
2011 838). Further objectives for the grid develeptrplans are security of supply, the principle of
least costs, no discrimination and transparencyH{MIB11). DSOs are providing grid development
plans and proposals for their specific distributiogtwork, which the TSO incorporates into the
national grid development plan (e.on Hungaria 20MEH 2011; mszet 2011). The plan should cover
a time span of 10 years and specify and concr#iseinvestments for the upcoming three years
(Energy Modification Law XXIX 2011 838). The readtzron of the plan’s development measures is
mandatory after they had been authorized by thelaiay (Electricity Law LXXXVI 2007 § 25 Par. 4
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modified by Energy Modification Law XXIX 2011 §38JAVIR 2011; MEH 2011). In case that new
urgent grid development measures become evidemt, t&@tm measures in the grid development plan
might be adjusted to these updated needs (e.onatar@011). The need for new distribution lines in
order to enable grid connection of new power ptgperators must be indicated to the TSO by DSOs
(Electricity Law LXXXVI 2007 § 25 Par. 6 modifiedybEnergy Modification Law XXIX 2011 §38)
This means in practice that the grid developmea phn be modified regularly (mszet 2011).

The regulator (the MEH) verifies and authorizes ghie development plan. It is also the regulator’s
task to ensure that the DSO proposals and diswibutetwork development plans are sufficiently
considered in the national grid development planT®O. In case that the grid operators do not
comply with their obligation to realize the auttasd grid development measures, the regulator is
entitled to publish a tender to ensure the reatisaif these works. The grid operators have tarabée
the works on their distribution or transmissionwatks (Electricity Law LXXXVI 2007 § 26 par. 1, 3
modified by Energy Modification Law XXIX 2011 §39).

Except the DSO and the TSO, no other stakeholdkiag part in elaborating the grid development
study (e.on Hungaria 2011). According to the TS5 tvas the situation until 2011. From 2011 on
every power plant owner connected to the transomssetwork is asked to take an official statement
about their reconstruction and decommission plansedl as new projects. The TSO has to take these
documents into consideration when preparing new development plans (MAVIR 2011). Other
stakeholders will see only the finalized grid deyehent plan, but have no formal possibilities to
influence the outcome (mszet 2011). Though, gridneation requests, which were handed in and
which could not be served appropriately due to gedacity restrictions are taken into account when
elaborating the grid development plan and whernriigmg the works to be conducted (e.on Hungaria
2011). According to the Energiaklub, the interestsRES-E producers are not considered in a
noteworthy manner (Energiaklub 2011). Considerihg,tthen, enhanced communication among
stakeholders becomes key to solving the issue.

Obligations, legal responsibilities of the grid o@dor in relation to
the RES-E producer

RES producers have no rights to enforce grid dgveémt (mszet 2011). According to DSO, RES-E
producers have no voice in issues of grid developnihey can articulate their wishes by the means
of grid connection requests, but the final decigibigrid development will always be determined by
the least economic expenses for the optimal gnietldpment for all grid users (e.on Hungaria 2011).

Regulatory instruments to encourage grid developren

The Hungarian Wind Association stated that the gddnection tariff does not take renewables and
necessary grid development expenses for theirriatieg into account. The regulator affirmed this

information (MEH 2011). In the end it will be theorcsumer who will bear the costs for the

development of RES-E (mszet 2011).
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The DSO was not able to make any remarks aboutighige. Future strategies for renewables are
discussed only by the MEH and the responsible tmn{s.on Hungaria 2011).

Grid development studies and planned improvements

The latest national grid development plan by MAVIRe Hungarian TSO, is from 2010. It is based on
grid development plans by the different DSOs ardgitid development plan for the transmission grid.
The plan is usually updated at least every two gydaron Hungaria 2011; mszet 2011). The grid
development plan refers to grid voltage levels20KV and more (MAVIR 2010). According to DSO
the grid development plan addresses concrete g@ansnterconnections, storage facilities and
intelligent networks. These issues are concretizigin the short term part of the grid development
plan by the DSOs and the TSO (e.on Hungaria 2dyever the grid development plan focuses on
the development and reinforcement of the lines taadlsformer stations including interconnections,
while the NREAP takes as well storage capacitigssamart grid into account. The TSO stated that the
grid development plans do not elaborate on theeisduintelligent networks, since this should be
rather tackled on the grid level of medium voltage below (MAVIR 2011).

As regards interconnections, the grid developméant plaborates concrete projects as well as some
recommendations for the far future (MAVIR 2011).fttcuses on interconnections to Slovakia,
Austria, the Balkans and towards Romania (MAVIR @0JAccording to mszet the focus is on the
south of Hungary and Romania for interconnectiem&xport wind power surpluses. These, however,
are not the regions in Hungary where wind powentsl@oncentrate, which means that the problems
regarding the grid capacity for wind power plants @ot solved. Instead, interconnection plans shoul
focus more on lines to Austria, where a considerglakt of Hungarian wind power could be exported
to (mszet 2011).

The issue of intelligent networks is addressed ek Wheir introduction should start with spreading
smart metering; according to the NREAP concretaplfar the proceedings already exist (NREAP
2010). The MAVIR plans to introduce intelligent werks in a centralized manner, since
decentralized and regional development of intetligeetworks would create much higher costs with
much higher need for coordination. According to lthengarian Wind Association, though, through a
centralised process, the MAVIR wishes to maintemmonopoly in being able to curtail RES-E plants
(mszet 2011).

The issue of storage facilities is addressed a& Wegtro energy is not further discussed. Instead,
alternative ways of installing reserve capacitieputd be examined, e.g. accumulators (NREAP
2010).

According to the regulator there have been onlyrabsgoals for intelligent networks and storage
facilities yet (MEH 2011).
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Costs

Plant operators have to pay grid connection feesrding the technical specifications of their plant
and the related grid connection works. Grid conpactariffs are regulated by Economic and
Transport Ministry (GKM) Regulation 117/2007, whasegrid use tariffs are regulated by Economic
and Transport Ministry (GKM) Regulation 119/200Tedricity producers do not have to pay grid use
tariffs (e.on Hungaria 2011). In the end, the céstgrid use and of the feed-in tariffs are transdd

to the final consumer (mszet 2011).

Practical problems and proposed solutions

The Hungarian Wind Association stressed that reseapacities need to be installed in order to
further develop wind energy in Hungary; however RE$roducers should not be held financially
responsible for them. Reserve capacities should baen installed in the 70s and 80s already inrorde
to regulate energy supply during night and day tinfes never happened. The DSO, however
disagrees with this view, as in its opinion nowagltye technical possibilities for regulating demand
and supply are sufficient, even without reserveacép, and the need for reserve capacity is created
by the development of wind power alone. In its vidwence, wind power plants should be held
financially responsible. Now, the grid developmplain stipulates that wind power extension will only
be possible with the development of hydro energs esserve capacity. Furthermore, in practice, this
might become a serious problem, since hydro entaggs considerable refusal in public opinion
(mszet 2011). According to the DSO, problems regarthe grid development are still crucial. To
this end, the regulator instructed a third partgpiider to detect problems in the system and toigeov
suggestions for solutions (e.on Hungaria 2011).

The Hungarian grid development plans are mainljnia with ENTSO-E TYNDP 2010 findings for
necessary grid development measures in the CotdgineBentral East Region. Demanded
interconnections to Austria and the south are adégk even though the focus of the MAVIR grid
development plan seems to be on interconnectiondRdmania. Beside, the most important
transformer stations will be rebuilt and the 400Nd will be enforced (ENTSOE-E 2010).
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Market integration

Summary

Electricity trading in Hungary can be conductedatatally or on the Hungarian Power Exchange
(HUPX) and on the Power Exchange Central EuropeE{PX here is no intraday-market or a
balancing market. Balancing settlement is schedwigdthe TSO.

Hungary’'s support scheme is based on a feed-ifi-&$tem within a mandatory take-off scheme.

The tariffs are differentiated by: size (nominalygo capacity), date of commission, time zone (peak,
off-peak and night-time) and the type of renewabtthnology. However, this differentiation is quite

limited. A quota system with green certificatescensidered in the long run, however, no steps
towards implementation have been made yet. Theifetdiff system will be reformed in 2012.

Relevant Legal Sources

Regulating of the electricity market is set by Hengarian Electricity Law LXXXVI 2007 (2007. évi
LXXXVI. térvény a villamos energiaréB.

Governmental Degree Nr. 389/2007 frames the reigukifor the purchase and support of RES.

There is a not legalised draft version for furtirerket rules for HUPX.

Market design

General availability of markets

Until 2008 the electricity market consisted of &loui utility and a free market segment. Since then,
the free market model allowed customers and traieext under competitive market conditions. In
2009, there was one Transmission System Operat®O)Tand six distribution operators (MEH
2010 a).

The Hungarian power exchange (HUPX) is a relativedy market which was implemented in 2010
(HUPX 2011a). As the first step it started the atien of a day-ahead closed auction trading platfor
on the base of the French / German model. From2Diy there will be a trading platform of physical
future products and an over-the-counter cleariraijifin (HUPX 2011b). Electricity trading on the
HUPX has been constantly increasing from an in@iGWh in July 2010 to more than 423 GWh in
July 2011. Also the number of market participaras imcreased from 10 in July 2010 to 32 by the end

2 Hungarian Electricity Law LXXXVI 2007: http://wwweh.gov.hu/gcpdocs/200801/a0700086count.doc .
% Market rules for HUPX: http://iwww.hupx.hu/media/R¥_Market Rules_EN_2011maj16_draft_128.pdf .
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of July 2011 (HUPX 2011c). In this respect, the lgbale market can be regarded as open to new
entrants.

On 29 June 2011, the CZ-SK-HU Market Coupling proguccessfully launched with 9 participants.
Czech, Slovak and Hungarian Transmission Systemradps (CEPS, SEPS, Mavir), Power
Exchanges (OTE, OKTE, HUPX) and National Regulatdnghorities (ERU, URSO, MEH) agreed
on the introduction of a coupled day-ahead audtiatme second quarter of 2012. They also declared
to be ready to join the CWE region in 2012. Théative is open for other CEE countries as well.

Electricity can also be traded on the PXE (Powechaxge Central Europe) which was founded in
January 2007. Trades with Hungary started not wittch 2009. In this exchange the following
markets are available:

Futures market

Day Ahead market
Spot market
over-the-counter clearing
Day-ahead market, Intraday-market and gate closure

Contracts are traded on HUPX day-ahead marketailg ductions. The market participants are using
EPEX Trading System and the deals are cleareddhrthe European Commaodity Clearing House.
The auction takes place every day at 10:45 am.abladcontracts are always made for one hour.
Market auctions comprise in total three periodgratling: pre-trading period, trading session and
post-trading period (HUPX 2011b).

There is no intra-day market yet. Forecasting ert@ve to be corrected via OTC trade. HUPX is
planning to launch an internal intraday marketluhg end of 2011.

Balancing Settlement

Balancing settlements are based on a balancingpgrmdel. Market participants have to create or to
affiliate a "balance circle” given that a contnaets signed beforehand with MAVIR (TSO). Balancing
volumes (every quarter of an hour) are scheduled the TSO. In case of imbalances with the pre-
announced electricity loads settlement is reguldstdr with the TSO (MAVIR 2011a, MAVIR
2011b, MVM 2011). Generators and (big) consumers mavide reserve capacity and balancing
energy to the TSO according to the results of alyeander where the framework contracts are set in
advance (accreditation, quantities, maximum pric&be services are provided mainly by internal
market players but from 2012 the cross-borderagrtieserves are also welcome from the involved
neighbouring countries (MAVIR 2011c).
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Support Scheme Design

General support scheme design

The main support scheme in Hungary is a time-défigated feed-in-tariff under a mandatory take-off
scheme (MOT). Tariffs vary by time of day and weskdlepending on electricity demand (peak, off-
peak, night timd (Couture-Gagnon 2010, Reshaping 2009, Governmdegree Nr. 389/2007
Annex 3). This system helps to make generators reensitive to electricity demand and provides
them with an incentive to act more market orienteithout being directly integrated into the market
(OPT RES 2007). Weather dependent technologiesrather unaffected by this differentiation,
therefore their intraday and intraweek tariffs e

Peak | Valley | Deep | Peak | Valley | Deep
valley valley
Technologies — Solar, Wind 29,28 | 29,28 29,28 30,7 30,7 30,7
adopted before
01. 01. 2008 Other than Solar angd32,71 | 29,28 | 11,95| 343 30,7 12,5
Wind
Solar 28,72 | 28,72| 28,72 29,8 29,8 29,8
Produced
from Produced by PSU of 2032,10 | 28,72 | 11,72| 33,3 29,8 12,1
RES-E MW or less (excep
Technologies - Solar)
adopted before
01. 01. 2008 Produced by PSU of25,67 | 22,98 | 9,37 26,6 23,8 9,74
>20 MW - max. 50
MW  (except Wind
from 30th Nov. 2008
Solar)
4 *&& 8 &&( $ %

For individual plants, there is no pre-defined tilimeit on the tariff. The feed-in period and the
maximum electricity which can be fed into the gaidsupported prices are set by the MEH project by

* These time periods differ depending on the redimnwhere certain Distribution System Operators are
responsible.

® except hydrdower Station Units (PSU) > 5 MW]

6 except hydro PSU > 5 MW, other PSU > 50 MW)
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project. However, RES-E producers are only entified the FiT as long as the power plant is

amortised (E.on Hungaria 2011). The tariffs arasexy annually by the Energy Office according to

electricity price developments and the yearly iifla rate (Canton, Johannesson Lindé 2010, HUPX
2011d).

However, the FiT is supposed to be only an intefatedsolution to support RES-E. It will be
reformed in 2012. There is already a legal basishi® introduction of a green certificate (GC) soke

in Law 2007 LXXXVI. The government has been authed to decree the detailed regulations
concerning green certificates and the date on whiehgreen certificate system will be introduced
(Law 2007. LXXXVI). With the implementation of th6C scheme the feed-in-tariff will cease to
exist. However, until today no steps have been niadard implementing a green certificate scheme
(Reshaping 2009, EWEA 2009). The feed-in tariftegswill be reformed in 2012 (MEH 2011c).

There is currently no other support scheme tharrifieRES-E producers have always the possibility
to participate in the free market. Currently, apjmmaately 10 % have opted for this possibility. Most
of them are electricity traders who produce byoitm production plant (e.on Hungaria 2011, Mszet
2011). There are some wind generators (less tfah \Which already have to sell their output on the
free market. Most of them received co-financingrfr&uropean Union funds so that their feed-in
period (the time when they are allowed to recehe EiT) was relatively short. Selling electricity

under free market conditions is still very unfaudeafor these wind generation so that most wind
generators are trying to apply for re-enteringFie system. Until now, there has been no approf/al o
the Hungarian Energy Office (Mszet 2011).

Balancing regulations for RES-E

RES producers are responsible for balancing. Howengre favourable terms apply to them than to
conventional generation. Like the conventional teleity plants they delegate the responsibilityato
special balance circle, the MOT (mandatory také-ttilance group. Since 1 January 2008, the
Hungarian TSO MAVIR has been responsible for thdeseent of electricity falling under the feed-
in-obligation.

In case of disequilibrium between the forecast tiedactual production RES producers have to pay a
pre-defined surcharge (approx. 5 HUF (approx. £&®nts) per kWh which exceeds or falls under a
specified threshold. The threshold is set to +/-%@0or wind plants and to +/- 5% for other
installations. Up to six month after the connectioithe grid wind and biomass plants (smaller 5 MW)
can be disburdened from their balancing respoutisilitovernmental Degree 387/2007 § 5-10).
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NREAP Analysis

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

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

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

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

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

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

For a detailed description of the identified bagim the framework of the RES Integration studg, w
kindly refer to the sections above, regarding cetiop, operation, development and market
integration of RES-E installations.
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