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°C degree Celsius

CACM Regulation

COMMISSION REGULATION(EU) 2015/1222
of 24July 2015 establishing a guideline
capacity allocation and congestion managet
(Text with EEA relevance)

CAPEX capital expenditure

CCR capacity calculation metkology

CCGT combined cycle gas turbine

CCS carbon capture and storage

CCuU carbon capture and utilisation

CCUs carbon, capture, utilisation and storage

CEE Central Eastern Europe

CEEGEX Central European Gas Exchange

CEER European Council of Europe&mergy Regulators

CEF Connecting Europe Facility

CERN European Organisation for Nuclear Research

CESEC High-Level Group on Central and SotHasterr
Europe Connectivity

CHP combined heat and power

CIGRE International Council on Large Electric System

CLIMATE-ADAPT information platform

Climate adaptation information platform 1
combined heat and power
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CNG compressed natural gas

COST Cooperation in Science and Technology
CYy Cyprus

Ccz Czech Republic

Core FB MC project

Core Flow Based Marké&loupling Project

CNG

compressed natural gas

DAM day-ahead market

DE Germany

DK Denmark

DRL Dynamic Line Rating

DSO Distribution System Operator

DSR demand side responses

DW value Durbin Wattson value

EE Estonia

EBB European Investment Bank

EB GL European Balancing Guideline

EBRD European Bank for Reconstruction 3
Development

ECG Electricity Coordination Group

EPO European Patent Office

US EIA Energy Information Administration

EIF European Investment Fund

EIT Energy Innovation Council European Institute (
Innovation and Technology

EL Greece

ENTSGE European Network of Transmission Sysl
Operators for Electricity

ENTSOG European Network of Transmission Sysl
Operators for Gas

EPC Energy Performance Contracting

EPO EuropearPatent Office

ERA European Research Area

ES Spain

ESCO energy saving company, energy service compg

ESCO programme

third party financing without own contribution
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ESD Effort Sharing Decision

ESFRI European  Strategy Forum on Resed
Infrastructures

ESR Effort Sharing Regulation

EU European Union

EUA Il allowance

emission allowance issued to facilities for the [
Il trading period (2012020) (Europea
Emission Allowances)

EUAA allowance

European Aviation Allowances

EU ETS European Unioiemissions Trading System

EUREKA European Research Coordinating Agency

EURELECTRIC Union of the Electric Industry

EV electric vehicle

CCAP Climate Change Action Plan

EMI £p2t®s¢qgyi Mi nRs ®ge
Nonprofit Kft.

ETTT Advisory Panel orClimate Change

FGSZ Zrt. FGSZ Foldgazszallito Zrt.

FI Finland

FOM cost Fix_ed O&M costs [/ fixed operation a
maintenance costs

FR France

FRL Forest Reference Level

GCG Gas Coordination Group

GDP gross domestic product

GIE Gas Infrastructure Europe

EDIOP Economic  Development  and Innovat
Operational Programme

Hg Mercury

HHI HerfindhatHirschman index

HIPA Hungarian Investment Promotion Agency

AFLC Audio Frequency Load Control

HSPP maximum 5kW householescale power plant

HR Croatia

HU Hungary

HUPX Hungarian Power Exchange
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ICIS International Conference on Information Syster

ICS industrial control system

IDM intraday market

IEA International Energy Agency

IGCC International Grid Control Cooperation

IE Ireland

ITDOP Integrated Transport Development Operatio
Programme

INEA Innovation and Networks Executive Agency

IT Italy

IT technology information technology

ITER International Thermonuclear Experimer
Reactor

MIT Ministry of Innovation and Technology

IT technology tools of information technology

SMP significant market power

FIS electricity feedin system

TEEIAP Transport Energy Efficiency Improvement Act
Plan

EEEOP Environmental Energy Efficiency Operatiol
Programme

RDI research and developmeimtnovation

LV grids low voltage grids

SME small and mediursized enterprise

MV grids medium voltage grids

LOLH loss of load hours

LNG liquefied natural gas

LOLE loss of load expectation

LOLH loss of load hours for one year

LOLP loss of loadprobability

LPG liquefied petroleum gas

LU Luxembourg

LT Lithuania

LV Latvia

MARI Manually Activated Reserves Initiative

MAVIR ZRt. MAVIR Magyar Villamosenergiapari Atviteli
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Rendszeriranyitdé ZRt.

MAV Magyar Allamvasutak Zrt.

MCO Market CouplingOperator

HEEI Hungarian Energy Efficiency Institute

HEA Hungarian Energy and Public Utility Regulat
Authority

REAS Renewable Energy Aid Scheme (fdadsuppor
scheme relating to heat and electricity prody
from renewable and alternative enesgyrces)

mMFRR manual frequency restoration reserve

MGT Magyar Gaztranzit Zrt.

MOL Nyrt. Magyar Olaf ®s G8zi par i Ny
Részvénytarsasag

MRC Multi-Regional Coupling

MT Malta

MTA Hungarian Academy of Sciences

HV grid high-voltage grid

NAS National Adaptation Strategy

NATER National Adaptation Geographic Informati
System

NECP National Energy and Climate Plan

NEMO Nominated Electricity Market Operator

NBEPS National Building Energy Performance Strateg)

NES National Energy Strategy

NCCSs National Climate Change Strategy

NCCS 2 Second National Climate Change Strategy

NF3 Nitrogen trifluoride

NIS network and information systems

NRDI Fund National Research, Development and Innova
Fund

NRDIO National Research, Development almhovation
Office

NKI Hungarian Demographic Research Institute

NTS National Transport Strategy

NL Netherlands

NO; Nitrogen dioxide (and nitrogen monoxide)

mainly produced and emitted into the atmosp

by the burning of materials (fuel wooldiomass
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coal, lignite, hydrocarbons, plastics) with nitrog
content. It is considered to be an air pollutant
element of acid rain, which may be toxic in hig
concentrations and has a moderate greent
effect. Nitrogen oxides are collectively rafed to
as NOx.

N0 Dinitrogen oxide is emitted into the atmosph
mainly through the activity of soil bacte
utilising the nitrogen content of organic substar
in the soil. The quantity of dinitrogen oxig
entering the atmosphere increases moderafetr
soil manuring (extended in time) and at a hig
rate upon use of fertiliser. In terms of clim
protection it is classified among strong greenhg
gases; it accounts for a clearly identifiable qual
of agricultural GHG emissions.

NRA Nationd Regulatory Authority

NTC Net Transfer Capacity / Network Trang
Capacity

HAEA Hungarian Atomic Energy Authority

OCG Oil Coordination Group

OECD Organization for Economic Cooperation 4§
Development

NEC National Environmental Council

OMSZz Hungarian Meteorological Service

OPEX operational expenditure

OTC market overthe-counter market

powerto-gas technology

electricity storage technology, where hydroge
produced with electricity or, subsequer
methane is produced, which may benverteg
back into electricity if necessary

PCls projects of common interest

PCR price coupling of regions

PICASSO Platform for the International Coordination
Automated Frequency Restoration and St
System Operation

PL Poland

PRIMES model PriceInduced Market Equilibrium System

PT Portugal

PV photovoltaic

RDF Secondary fuel produced from the seled

collection of mixed municipal waste and resid
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waste from selective waste collection. It is utili
in power plants and cement plart®fuse derive
fuel)

RED (Renewable Energy Directiv
Directive 2009/28/EC of the European Parliam
and of the Council of 23pril 2009 on thg
promotion of the use of energy from renewa
sources and amending and subsequently repé
Directives 20Q/77/EC and 2003/30/EC (text w
EEA relevance)

REKK Regional Centre for Energy Policy Research

RES renewable energy sources

RESE renewable energy sources for electricity

RESH&C renewable energy sources for heating and coo

REST renewablesnergy sources in transport

NAF network access fee

RFLC radio frequency load control

RO Romania

RSI Residual Supply Index

R? coefficient of determination

SDAC single dayahead coupling

SE Sweden

SEE SouthEast Europe

SCADA Supervisory Control anBata Acquisition

SEPS Sl ovensk8 elektrizal
(the Slovenian system operator)

SEQ Standing Group on Emergency Questions (al
International Energy Agency)

SET Plan Strategic Energy Technology Plan

scriptkiddies 60Cybercriminal sd wit/|
Often they cause damage by using sup
programs (scripts) or software developed
others. They are often also commonly cal
hackers.

Sl Slovenia

SK Slovakia

SO sulphur dioxide

corporation tax

corpordion tax
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tCOs unit of GHG emissions calculated in tonnee,
equivalent

TERRE TransEuropean Replacement Reserves Excha

SaT cooperation Cooperation in Science and Technology

TIMES model The Integrated MARKAEEFOM System:
The TIMES model adapted tdungary covers th
entire Hungarian energy sector, including
transformation sectors, the energy consumptid
the industrial and transport sectors, and the er
consumption of buildings.

TOTEX total expenditure

TSC TSO Security Coordination

TSO transmission system operator

TWG Technical Working Group

TYDP Tenyear Network Development Plan

UK United Kingdom

GHG greenhouse gas(es)

CCHOP Competitive  Central Hungary Operatio
Programme

Electricity Act Act LXXXVI of 2007 on electricity

V4 Visegrad Group
(Czechia, Hungary, Slovakia, Poland)

RDOP Rural Development Operational Programme

VOLL value of lost load

VOM costs Var_iable O&M costs / variable operation g
maintenance costs

WAM with additional measures

WEM with existing measures

XBID crossborder intraday

4M MC 4 Markets Market Coupling
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List of units of measurement and their conversion

Quantity of energy:

koe kilogram of oil equivalent

toe tonne of oil equivalent

ktoe thousand tonnes of oil equivalent
mtoe million tonnes of oil equivalent

1 mtoe = 1000ktoe = 100000 toe = 100000000 koe

J joule

kJ kilojoule

MJ megajoule

GJ gigajoule

TJ terajoule

PJ petajoule

1PJ = 1000 TJ = 1000000GJ = 1000000000 MJ = 1000000000000kJ =
1 000000000000000J

kWh kilowatt-hour

MWh megawatthour

GWh gigawatthour

TWh terawatthour

1 TWh = 1000GWh = 1000000 MWh = 1000000000 kWh

n cubic meters

billion m?® (bcm) billion cubic meters

1 bcm (1billion m3) = 1000000000 M3

Conversion of different units of measurement:

1 toe = 11630 kWh = 41868 MJ = 1190.45m™

1 TWh = 85984.52 toe = 300 TJ = 102359965.88n"°

L Conversion values given inmefer to natural gas. (Gross calorific value = 35.17 M)/m



1 TJ = 277777.78 KWh = 23.88459 toe = 283.32n?

1 billion m? (1 becm) = 9.76944'Wh = 35170 TJ = 840021 tee Capacity:

kw kilowatt
MW megawatt
GW gigawatt
T™W terawatt
1 TW = 1000 GW = 1000000MW = 1 000000000kW
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1. REVIEW AND DRAWING -UP PROCESS OF THE PLAN
1.1.Summary
i Political, economic, environmental, and social contexthefplan

The main objective of the new Energy Strategy and the National Energy and ClimatéNBa®ry is to
strengtherenergy sovereigntyandenergy security, to maintain the results of reduced overhead costand

to achieve thelecarbonisation of enegy production, which is possible only through the combined use of
nuclear energy and renewable energyFor countries with scarce conventional energy sources, such as

Hungary, energy sovereignty igjaestion ofwelfare, economy and national security

It is clearly in the interest of Hungary to reduce its demand for energy imports and to simultaneously ensure
its connection to the regional electricity grids and natural gas networks, which guarantees the security of

supply and effective import competition.

The cleanest sources of energy are unused fossil fuels. The reduction of the use of fossil fuels may be
achieved through the use ledating/cooling solutions based on renewable resourcémplementation of the
Green District Heating Programme, and the rédocof energy consumption in public institutions,

industry and transport.

Owing to the high useful efficiency of electric motors, speead of electromobility clearly leads to energy
savings for final customers. With the implementation of the Green Biggdfnme’ aimed at greening local
transport environmentally friendly electric buses will be used in larger cities.

The energy independence of familiesan be facilitated by supportingpuseholdscale energy production

for private purposesand the spreadf smart meters

The Government aims to ensure that most of the power generated in Hungary originates from two sources:
nuclear energy and renewable energyi the latter produced mainly by solar power stations. These
technologies do not replace or excludeeh other, but are mutually supportive, and both are considered to be

clean sources of energy.

Carbon neutral nuclear energy provides roughly half of power generation in Hungary. This ratio can be
maintained in the long term with the Paks2 investmentbd@aneutral energy production is inconceivable and

unfeasible without nuclear energy.

The Government of Hungary is committed to protecting our natural heritage and the natural environment of
the way of life that we, Hungarians, jointly created in Hungdiyerefore the Government believes it is
important to protect the world and the environment, and to provide protection against the adverse effects of

climate change.



The Government needs to pursealistic and responsible climate protection policiedrirstly, it needs to be
realistic in assessing global political trends, the expected results of feasible measures afforded by current

technologies and their cost.

Hungaryds position within the -climatetodf the QatpétisaBasimt er i
renders the country particularly exposed to the undesirable effects of climate change compared to other
European countries, although on a global scale the consequences of warming are expected to be less sever
than in countries of mainly developinggions, thus Hungary will not become a source of climate
migration, but be a safe target country Thus, climate change and international migration are correlated
issues that are inseparable. When the Government addresses climate policafegisardsthe sovereignty

of Hungary, ensures the livelihood of the nation and familiegndthe preservation of Christian culture.

The European Union expects Member States to operate overall climate neutral economies by 2050. Hungary
would need approximately HUF 50000billion to implement carbon neutral power generation, fully phase

out the use of natural gas and to fully electrify transport. The Government of Hungary holds the view that
Hungary can meet this target, but not without substantial financial conbribfirom the European Union.
Hungary assigns a priority to the enforcement of the polluter pays principlethe cost of decarbonisation

should mainly be borne by countries and companies mostly held responsible for the current situation. Hungary
can make specific commitments only aftareful consideration of the means and cost3he Government

of Hungary is theefore adopting a realistic and feasible strategy.

Economic growth and the objectives of climate protection are not incompatibledungary is among 21
countries in the world where since 1990 the GDP increased witl¥a®line in carbon dioxide emissions
and a 1% drop in energy consumption. Thus, Hungary is not only ranked high in Europe in terms of
economic growth, surpassing the average rate of GDP growth in the euro zofepeyc2ntage points, but

also leads by example in relation to climate pribec

To secure our future, protect the world and our environmental heritage, the realistic and responsible policies
should be pursued further, ensuriagergy sovereigntyand energy security, maintaining the results of
reduced overhead costswith the clar understanding that thearbon neutral economy can only be

established with nuclear energy

The European Commi ssion published the O6Clean Enei
Energy Package6) at t h e e n don dofsettiNgp outesavieral mew 2e@ulary w h
proposals concerning climate and energy policy, called on Member States to draw up National Energy and
Climate Plans (NECP) based on a single methodology, with uniform content. In the opinion of the
Commission, theNECP may rely on the climate and energy strategies, and action plans of Member States in

effect, if these are compatible with the EU climate and energy policy objectives to be met by 2030, and with



greenhouse gas emission reduction obligations arisingtfrerRaris Agreement.

In the course of drawing up the NECP, Hungary conducted-rsioiging professional, CSO and social
consultations to ensure that the plan is implemented with public support. Integrated planning spans the
dimension of decarbonisation, exgy efficiency, energy security, the internal energy market, research,

innovation and competitiveness.

In the course of drawing up the NECP, Hungary has taken into account current national plans, measures and
policies. The drawing up of the NECP is clgsadlated to the contents and development process of the new
National Energy Strategy, which is drawn up concurrently with the NECP. The plan is also in harmony with
policy measures set out in the Second National Climate Change Strategy (NCCS 2), adBptdidinent in

the autumn of 2018, and in the related First Climate Change Action Plan (CCAP), and with the National
Development and Spatial Development Concept defining the development and spatial development objectives
of Hungary up to 2030.

As regardghe plan, to ensure fulfilment of the objectives of the Energy Union and compliance with the Paris
Agreement, the Government of Hungary has authorised the Ministry of Innovation and Technology
(hereinafter OMITO6) to dr aws andvisibnhrequidng politicapdedisimrt e p
making, determining the future of the energy sector and of other sectors involved in decarbonisation; to
determine national objectives and Hungarian commitments relating to energy and climate change, with

particular regard to reducing emissions, energy efficiency and increasing the share of renewable energy.
. Strategy relating to the five dimensions of the Energy Union

The main objectives of the Hungarian National Energy and Climate Plan (NECP) are summaoised be
grouped according to the dimensions of decarbonisation, energy efficiency, security of supply, internal market
and innovatiorcompetitivenessThe quantified objectives are supported by results of the Hungarian
TIMES model, specifically developed fordrawing up the NECP, which also lay the groundwork for

selecting the most castfective policy instruments serving fulfilment of the objectives.
Dimension of decarbonisation

GHG emissions and removals

The EU climate and energy framework approved by the European Council in October 2014 provides for a
minimum 40% GHG emissions reduction at EU level by 2030, compared to the figure for 1990. Hungary
aims to reduce GHG emissions by at least 26 by 2030 ove the year 199Q i.e. in 2030 gross emissions

may not exceed gross 56.48llion t COyeq, thus the value for 2017 should be reduced byrifllén t COgzeq

2 Consistency to be ensured with letegm strategies under Article 15.



Decarbonisation of lignite based energy production

One of the key decarbonisation tasks is the amwe of the lignitefired Matra Power Plant based on low
carbon technologies, thereby the phasing out of coal and lignite from national power generation by 2030. The
Méatra Power Plant is a strategic general power plant of the national electricity dystaémalso the largest

CO; emitter in Hungary, accounting for approximately%®df CO, emissions in the entire energy production
sector and 146 of total national GHG emissions. The reorganisation of the Matra Power Plant, however, goes
beyond technologal aspects of the power plant, as it should also take into account theesociainic and
environment al effects of the plantds operation i
decarbonisation transition is composed of the followingields:

Reorganisation of lignite based power generation at the Matra Power Plant based on low carbon technologies,
benefiting from the characteristics of the site. Construction of a new gas turbine power plant at the site of the
Matra Power Plant, with pacular relevance for ensuring the security of supply in the eastern area of the
country; construction of a new PV power plant and industrial energy storage unit, and the energy recovery of
refuse derived fuel (RDF). The site of the Matra Power Plant atttédNorth Hungarian region in which it is
located offers a good opportunity for implementing low carbon intensity energy production and energy

storage projects that could provide relief for other territories.

- The Matra Power Plant had a substantialisdeonomic impact within the immediate region,
including the creation and retention of jobs, the indirect creation of jobs by related undertakings, and
local tax revenues. Based on the above, in the course of revitalisation particular attention should be
paid to diversifying the regiondbs economy and
the future utility of the si tagddedchath. t he power p

- Most of the 10@00 households supplied with household ligitesed heating are located in the
region of the Matra Power Plant. In the course of revitalisation and the transition we aim to replace
household heating energy with clean energy and to reduce energy consumption. Similarly to the
whole of Hungary, in the Mdar a Power Pl antdés region we also

panel systems to partially supply local electricity consumption.

- The large site of the Matra Power Plant may also be suitable for-pnattose utilisation going
beyond energy functiotides. Such use includes industrial park expansion and diversification
opportunities, the expansion of agricultural or other storage and logistics functions, conservation and
presentation of the cultural heritage of mining, habitat reconstruction sexdimgm and nature

conservation purposes, and natural water conservation measures.

The Effort Sharing Regulation (ESR) was adopted in May 2018. sets national emission reduction targets
for Member States for the 2022030 period, relative to the base y@& 2005. Pursuant to the Regulation,



Hungary's reduction target is% between 2021 and 2030, i.e. during the ESR period.

GHG emissions may be reduced by decreasing the quantity of consumed energy, more efficient energy

consumption, increasing the userefiewable energy sources and by maintaining nuclear capacities.

Two new nuclear power plant units will be built in Hungary by 2030, each with a capacit20efMwW

(Paks2). As a resuthe share of carbonfree power generation in Hungary could further increase.In

terms of both climate protection and local air quality, it is important to substitute predominantly fossil fuel
basedretail heating with clean energy to the extent possible are planning daransport greening
programme. The reduction ofagricultural emissions is primarily served by the prescription of correct
agricultural practices and various aid schemes. The currently prepared new waste management strategy will
definewaste managementargets and measures for the pa320 period. To increasourCO; sink capacities

we will significantly increase the share of areas covered by forest and other tree stock consistently with the
National Forest Strategy.In addition akey project serving the creation of an energy and climate literate
societywill also serve fulfilment of the above objectives.

Renewable energy

Hungary plans to increase the share of renewable energy sources to at least2iwvithin gross final

energy consumption.

Within the heating and cooling sectorthe share of renewable energywith additional measures may
approximate 306 in 2030. The efficient use of biomass in both individual heating equipment and in district
heating, and options for using ambient heat through heat pumps have great potential. Implementation of the
Green District Heating Programme plays a key role in the replacement of natural gas, the increase of using
renewable energy sources on the heat market, and the supply of as many individually heated buildings as

possible with renewable energy sources.

Hungary has sehe target of a minimum 1% share of renewable energytiansport by 2030. To meet this

target Hungary will increase the share of first generation biofuels produced from food crops and fodder plants
to roughly 7%, and the share of second generatioratwvanced) biofuels produced from waste and biogas to
3.5% in the final energy consumption of transpofhe remaining share of the target will be met through the

significant increase of electricity in transport.

Hungary plans to increase the share of rezwable resources within gross final electricity consumption
to at least 20% by 2030.The i ncrease of PV capacities is at t
which will increase from just under 680 in 2016 to ~6600MW by 2030. In 2030 wind g@wer station

3 The shares should be interpreted in consideration of the multipliers used in the Renewable Energy Directive.



capacities will approximate the current level (~38®/). In addition to maintaining existing hydroelectric

power plants, the increase of srradhle hydroelectric power plant capacities is justified.

The transformation of the electricity sectequires the promotion of using innovative and smart solutions
ensuring greater flexibility, which generates substantial market organisation, distribution and transmission
network development, human capacity and competence development, and regulegofynfiementation of

the above should be preceded by a further major increase in the system integration ofdepatigsnt
renewable energy producers to ensure the sustainability of system security and cost control. To this end, after
the system integt@n of the 2000MW PV capacity, it is necessary to examine the funds and time frame of
financial and infrastructure conditions of additional growth on a realistic basis.

The new Hungarian aid scheme for incentivising electricity generated from ren@mably sources (REAS)
was launched in January 2017. The first REAS tender was launche&eptetnber 2019. To ensure eost
effective levels of aid, in the future aid within the REAS framework will only be available through
technologyneutral renewable capity tenders; production aid will be available within the conventional-feed
in system only for experimental technologies and model projects.

We also plan to install power generating PV panel systems to partially supply own electricity consumption.
We aim b have at least 20000 households with roghounted PV panels with an average capacity kb4
by 2030.

Dimension of energy efficiency

Hungary's energy efficiency target is to ensure that the country's final energy consumption does not
exceed the value 02005 in 2030 (78%J), either. If final energy consumption exceeds the level for 2005,

such increase should exclusively derive from carbon neutral energy resourcdhe reduction of energy
consumption is obviously a priority, but energy consumption heeithe industry or in transport should not

be limited to this end in case of economic growth. We aim to ensure that GDP growth exceeds the rate of the

increase in energy consumption at a growing rate.

We are planning the introduction of an obligation schene ensuring the costffective fulfilment of energy
efficiency targets, which may drive investment to areas with the highest energy consumption and energy
efficiency potential on a market basis. The improvement of energy efficiency in the economy israjdety

of the new Energy Strategy.

Dimension of energy security

The energy supply of Hungaiyon both the electricity and gas markeétis characterised by a high share of
imports. Significant dependence on energy imports may carry serious risks related to the security of supply

and prices. Since Hungary defines thecwgity of supply as an element of national sovereignty, the



Government of Hungary assigns a prioritysteengthening energy independencdn the course of reducing
dependence on energy imports and strengthening geopolitical independence, Hungarynphesss eon
improving energy efficiency, maximising the sustainable exploitation of (conventional and
unconventional) national hydrocarbon reserves ramgwable resourcesand onmaintaining the level of
nuclear capacities Exposure, however, will still rrain high; Hungary plans to mitigate the inherent risks by
reducing import dependency, strengthening market integrationand developing a diversified supply
portfolio .

The security of supply can be further enhanced by developaogigumer and climatefriendly electricity
sectorthat encourages the introduction of new, flexible products on the market and can continuously integrate
innovative solutions. To guarantee the security of supply on the electricity market it is necessary to continue
to ensure suffi@nt capacities for satisfying national peak demand and to manage extreme market conditions
resulting from decommissioned and commissioned power plants and growirdperdss capacities, and the
Hungarian electricity system (including consumers) shoukkggs flexible capacities guaranteeing secure
operation and system balancing, and the transmission and distribution networks should also have a high level
of availability. By maintaining and increasing national production capacities it will be possible teeduce

the share of electricity importsT currently higher than 30 % 1 to under 20% by 2040. Since energy

based on renewable energy sources was produced by decentralised means in theepastjsite for rapid

growth in the penetration of renewabless the preparation of the transmission and distribution network

for managing challenges attributable to the decentralised and partly weathedependent production
structure. This effort necessitates appropriate regulatory incentives. The increase of thefstarewables

can only be achieved in parallel with the devel
distribution networks, and the development diktribution network operation, as a decentralised
intervention capability, and its transparent market mechanisms. Weatherdependent, primarily PV

capacities are playing a growing role within renewable energy production.

Shortterm fluctuations in weathetependent production can currently be balanced mainly bfirgdspower
plants, but the spad of new, innovative solutiofissuch as energy storage and demand side respbnses
should also be enabled.

The benefit of reduced import dependency for the security of supply is most obvious in relat#iaréd

gas as it accounts for the largest shaof final energy consumption in Hungary {32%), also in
consideration of the consumed quantity of electricity and heat generated with natural gas. In recent years
national production covered approximately %00f consumption, therefore ~80 had to beimported to
Hungary. We ainto reduce Hungary's share of gas imports to roughly 78 by 2030 based on a decline

in consumption and growing domestic production.The decline in consumption can mainly be achieved

with energy efficiency investments induced iogroduction of the obligation scheme and by reducing the



share of natural gas consumption in district heat generatiornuséhef domestic resources at a higher rate

also contributes to strengthening energy independence. The incrafmaasftic natural gas productionis
guaranteed by continuing efforts to ensure the predictability of the concession scheme. By enhancing the
flexibility of the system and improving the efficiency of mstandard gas extraction we can offset the
exhaustion of production inméories with the encouragement of new extraction projects, thus under an ideal
scenariowe can expect to increase domestic conventional natural gas production up to even
2.4billion m® by 2030.In addition to domestic natural gake use of alternative ga resources(biogas,
biomethane, hydrogen in the longer teladgo has potential We estimate that the domestic biogas potential

can realistically substitute% of national gas consumption in Hungary by 2030.

As an additional strategic objective, the remaing annual import requirement of around 6.2 billion m?

can be met with sources as diverse as possible in 203 this endwe aim to implement an
infrastructure ensuring access to four independent gas import sourcdgas traded on the Russian, LNG,
Romarnan and Western European marketslungary's security of supply can be further enhanced by
strengthening market integration.

Dimension of the internal energy market

The appropriate operation of the internal energy market primarily depends on thremmpanents: level of
interconnection and necessity of its increase, the level of market coupling, and its reduction of prices and price

volatility, and the liquidity of the Budapest electricity and gas exchange.

Hungary is already significantly surpassingthe EU target relating to electricity interconnection. We
nevertheless plan to increase the share of interconnection to ~&by 2030, as the increase of existing
crossborder capacities and the establishment of interconnection with Slovenia remaiiedjb&tfause an
adequately interconnected energy network operated with neighbouring countries improves the national
security of supply; in the event of any disruption within the national system, namely, the risk of disruptions in
service in large areas isduced. The expansion of the interconnection of energy networks also contributes to
strengthening competition on the wholesale market, reducing the competitive disadvantage of Hungarian

energy consumers compared to their Western European counterparts.

Hungary's supply can be further enhancedsbgngthening market integration. In other words, beyond the
increase of croskorder capacities, it is also necessary to increase market coupling and to improve the
efficiency of operating interconnected marketstdiation to the above, it is necessary to draw up regulations
enhancing the efficiency of wholesale and balancing markets; the framework of the above is provided by the
implementation of European operational and operating regulations. Further stremgthfetiia coupling of

both intraday and dayahead markets on the electricity market is justified, with the efficient operation of these

markets. To strengthen integration on the gas market consultations are under way between Hungary and



Croatia concerning he i ntegration of the two countriesbé ga

elimination of crossorder tariffs. We are also exploring other options for integration.

Beyond the foregoing it is also necessarprtomote projects enhancing the regnal role and liquidity of

Hungary's regulated electricity and gas markets.
Dimension of research, innovation and competitiveness

Hungary aims to maximise the ability of the Hungarian energy and RDI sectors to fulfil the energy and
climate policyobjectives of Hungary and the European Union. To this end Hungary assigns a priority to the
objective of improving innovation, maximising the economic development opportunities underlying energy

innovation and climate change.

Within the framework of the meenergy innovation strategy we plan to encourage use of innovative solutions
ensuring smooth transformation of the electricity markets noted above, on the one hand, and contribute to
fulfilling objectives relating to the increase of consumer choicesstiieagthening of the security of supply

and the climatdriendly transformation of the energy sector, on the other. Innovation in the energy sector
should also support the performance of the Hungarian economy, increase national RDI capacities and create
industrial development opportunities to the extent possible. To support the drawing up of an energy
innovation strategy in conformity with the above criteria, in October 2018 the Ministry of Innovation and
Technology set up the Energy Innovation Council (ENith the participation of Hungarian energy and
industrial companies, universities, research establishments, professional organisations, the Hungarian Energy
and Public Utility Regulatory Authority (HEA), the MIT, the minister without portfolio in charfgmanaging

national assets and specialists of the state secretariats of the minister without portfolio in charge of the two
new units of the Paks Nuclear Power Plant. The Council identified possibilities of intervention in the

following areas:

1. Innovatve system balancing (flexible storage and demand management);
2. Encouragement of the market launch of innovative energy supply solutions;
3. Energy efficiency innovation programme;

4, Facilitation of the use of Hungarian natural gas reserves;

4 The EIC, composed of Hungarian energy and industrial companies, universities, research establishments, professional
organisations, the HungarigEnergy and Public Utility Regulatory Authority (HEA), the MIT, the minister without
portfolio in charge of managing national assets and specialists of the state secretariats of the minister withounportfolio i
charge of the two new units of the Paks MaclPower Plant, aims to assess energy innovation opportunities in Hungary,
improve the effectiveness of exploiting Hungarian energy innovation potential and to lay the sirastpd
professional groundwor k f or t ibrepoligydramewonkniéenréporsprepafedl enche i v e
basis of the EIC6s work, presenting the directions of
innovation strategy.



5. 6Smergtulrati ond to secure the interest
6. Transport greening;

7. Encouraging use of renewable energy sources;

8. Support of nuclear innovation;

9. Encouraging innovative seasonal electricity and heat storage selution

ii. Overview table with key objectives, policies and measures of the plan

The table bel ow summari ses

Hungaryodos key,

of

Dimensions of Indicators Overview (2017) Targets for 2030
the Energy
Union
Reduction of GHGmissions -31.9% min. -40 %
compared to 1990
=
-% GHG intensity of the GDP 1.98 tCOe/HUF steady reduction of GHG intensity
k%) million
S
° Reduction of nofETS emissions -9.3% min. -7 %
8 compared to 2005
)
2 Share of renewable energy within
gross final energgonsumption 13.33% min. 21%
max. 785PJ
> The source of final energy consumpti
c . . above the target may only be carbo
38 Final energy consumption 775PJ neutral energy resources between 2(
b and 2040
P
2
2
L Final energy intensity of theDP 0.579 toe/HUF 0.429 toe/HUF million
million
> Net import dependendynatural gas ~96 %° ~70%
§ Net import dependendyoil ~86% max. 85%
% Net import dependendyelectricity 32-33% max. 20%
E N-1 rule for the natural gas 143% min. 120%
w infrastructure
5
Q
=
(]
©
= Share of interconnected electricity ~50% min. 60% (the EU mandatory target i
2 systems min. 15%)

5 The level of import dependency may change from year to year. The ghae¢ imports in 2017 is an exceptional

value. Net imports are around 8bbased on the average of multiple years.
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Table 17 Main objectives of Hungary

1.2.0verview of current policies
I. National and Union energy system and potioptext of the national plan

The European Council approved ttlenate and energy framework for the 20212030 periodin October

2014; based on the framework, the adoption of sectoral legislation determining the climate and energy policy
of the EU between@®1 and 2030 considered to be primary legislationvas concluded in 2019 with the
adoption of legislation of the Clean Energy package, which was debated last.

In the case of Hungary, the new National Energy Strategsepared in parallel with the NEQPand the
Second National Climate Change Strategy (NCC the key national documents in conformity with the

climate and energy policy objectives and directions of the EU for the year 2030.

. Current energy and climate policies and measures relatinghe five dimensions of the

Energy Union

Pursuant to the Second National Climate Change Strategy, adopted by Parliament by way of Decision
No 23/2018 of 310ctober 2018 of Parliament, relating to the 2@&0 period, and providing a projection of

the period up to 2050, a gross GHG emission reduction ©85% should be achieved by 2050 over the

figure for 1990. In addition to the National Decarbonisation Road Map, this strategy also contains the
Nati onal Adaptation Str anergsyh i(pN6A SAwarnedn etshse Rbadl si i mag
Action Plans- relating to threeyear periods are drawn up to fulfil objectives of the Second National Climate
Change Strategy. The First Climate Change Action Piareffect up to 2020 aims to precisgl define tasks
determined by the shergérm directions of action of the NCCS 2, and to prepare-terrg measures. The
Climate Change Action Plan determines the main areas of intervention by relying on the three pillars of

mitigation, adaptation and awaess raising. The first plan will be followed by new ones every three years.

Pursuant to the REDthe mandatory share ofnewable energy sourceshould reach 1% in gross final

8 http://doc.hjegy.mhk.hu/20184130000023_1.PDF
7 Directive 2009/28/EC of th&uropean Parliament and of the Council of 23 April 2009 on the promotion of the use of


http://doc.hjegy.mhk.hu/20184130000023_1.PDF

energy consumption in 2020, but Hungary has voluntarily increased thistoal4e65% in the Renewable

Energy Recovery Action Pl&n During the current budgetary period of the EU, several operational
programmes were launched in Hungary to support environmental and climate protection tasks, and renewable
energy sources, with a ddepment budget of HUF 7@dlllion. The new Hungarian aid scheme for electricity
generated from renewable energy sources (REAS) was launched in January 2017. The first REAS tender was
launched on Beptember 2019. The REAS is in conformity with nationadseand with EU guidelines
concerning State aid for the environment and energy in thé 2020 period.

A number of measures have been introduced to support the improvement of energy efficiency:

- energy installations of households were modernised withén ftamework of the Warm Home

Programme,
- launch of implementing the network of energy engineers,
- mandatory employment of energy engineers prescribed for large companies,
- introduction of tax advantages for corporate energy investments,
- improvemenbf energy efficiency at public institutions (renovation).

The Government of Hungary assigns a priority to guaranteeingeterity of energy supply.Hungary
operates an adequate gas infrastructure to satisfy the stagnant, moderately declining ratelofasatu

consumption.

As a result of regulatory changes and infrastructure investments implemented in the past decade, a diversified
supply model has evolved on the basis of multiple sources of supply. As indication of the success of
implemented gas marketliversification efforts (including construction of the Slovakidmngarian,
HungarianCroatian and HungariaRomanian interconnected pipelines), strengthened import diversification
and establishment of competition on the wholesale market has eliminatedntipetitive disadvantage of

Hungarian gas consumers compared to Western European consumers since early 2014.
iii. Key issues of crogsorder relevance

Although Hungary has substantial lignite reserves, it is grouped among countries with limited fdssil fue
reserves and is therefore reliant on signifiGantainly hydrocarbon imports. Approximately 906 of oil is

energy from renewable sources and amending and subsequently repealing Directives 2001/77/EC and 2003/30/EC (text
with EEA relevance)

8
https://20102014.kormany.hu/download/2/b9/30000/Meg%C3%BAjul%C3%B3%20Energia_Magyarorsz%C3%A1g%?2

0Meg%C3%BAjul%C3%B3%20Energia%20Hasznos%C3%ADt%C3%A1si%20Cselekvy%C3%A9si¥620292010
202 0%20kiadv%C3%Alny.pdf



https://20102014.kormany.hu/download/2/b9/30000/Meg%C3%BAjul%C3%B3%20Energia_Magyarorsz%C3%A1g
https://20102014.kormany.hu/download/2/b9/30000/Meg%C3%BAjul%C3%B3%20Energia_Magyarorsz%C3%A1g
https://20102014.kormany.hu/download/2/b9/30000/Meg%C3%BAjul%C3%B3%20Energia_Magyarorsz%C3%A1g
https://20102014.kormany.hu/download/2/b9/30000/Meg%C3%BAjul%C3%B3%20Energia_Magyarorsz%C3%A1g

imported, although import sources are adequately diversified. Hungary imports approximeelpfdcs

natural gas, most of which originatesrr Russia, therefore the issue of natural gas deliveries from Russia is

of paramount importance for Hungary. The Russikrainian conflict, the expected decline in transiting
through Ukraine, in particular, projects possible loeign changes to traditiahtransit routes in the 2020s.
These developments may also modify transits to Serbia and Bosnia, which are currently realised exclusively

through Hungary.

Beyond Russian gas, access to alternative gas sources is important. However, the establishment of
interconnectivity on the natural gas marketnsuring new source of supplyis not possible without

international cooperation.

As regards the electricity market, due to the integration level of electricity systems in Central Europe,
fluctuating productionin German power plants based on renewable energy sources has a direct, pronounced
effect on the electricity systems of other States in the region. The interconnection of European electricity
markets aims to resolve this problem by increasing and optimisitgimproving the efficiency of electricity

trade between countries. In 2018 the German, Austrian and Polish energy authorities approved the launch of
the project serving the connection of the Hunga@iaechSlovakianRRomanian markets (4M MC) to the

already interconnected Western European markets.

A large share of demand is satisfied with imports, in addition to domestic production capacities. It is necessary
to monitor current and expected capacity changes in countries serving as import sourcesgang rideals

to be aware that it is critically exposed to adverse regional events.
V. Administrative structure of implementing national energy and climate policies

The Ministry of Innovation and Technology (MIT)called as such since May 201i8is competat to carry

out most tasks relating to the plands i mplementat
for innovation and technology covénter alia, the following fields: State infrastructure investments, mining,
energy and climate fioy, use of European Union funds, construction economy, economic development,
sustainable development, waste management, industry, trade, transport, regional development, and
coordination of innovation and science policy. Within the scope of his respitydidr energy policy, the

minister establishes strategic conditions for sustainable economic development, energy efficiency and energy
management, and drafts climate policy legislation. Within the scope of his responsibility for industry, the

minister,inter alia, draws up decisions supporting the spread of electromobility in Hungary, carries out tasks

® The Ministry of Innovation and Technology, within the meaning of Act V of 2018 on the listing of the ministries of
Hungary and amending certain related acts, shall continue to operate by renaming of the Ministry of National
Development under Act XX of 2@lon the listing of the ministries of Hungary.



concerning the allocation and settlement of European GHG emission allowances in relation to the emissions
trading scheme of the European Union, the oferatf the emissions trading scheme (ETS), and arranges for

their execution.

Additional institutions and actors involved in the implementation and monitoring of the plan:
- Research Institute of Agricultural Economics,

- Ministry of Agriculture,

- Ministry of Foreign Affairs and Foreign Trade,

- Ep2t®sg¢gyli Mi nRs®gel |l enRr z®si Nonprofit Kft.,
- Hungarian Mining and Geological Service,

- Hungarian Energy and Public Utility Regulatory Authority,

- Hungarian Hydrocarbon Stockpiling Association,

- Centre for Enggy Research of the Hungarian Academy of Sciences,

- Hungarian Chamber of Engineers,

- Prime Minister's Office (government offices),

- National Research, Development and Innovation Office,

- Minister without portfolio in charge of national assets,

- Hungarian Atomic Energy Authority,

- Hungarian Meteorological Service,

- Minister without portfolio in charge of the design, construction and commissioning of the two new

units of the Paks Nuclear Power Plant,

- Ministry of Finance.

1.3.Consultations andinvolvement of national and EU entities and their outcome
I. Involvement of the national parliament

The Hungarian Parliament has not debated the NECP.
ii. Involvement of local and regional authorities

Local and regional authorities were involved in thafting of the plan, and had the opportunity to present



their opinions in the course of soci al consul tati

iii. Consultations of stakeholders, including social partners, and engagement of civil society and

the general phlic

In April 2016, a working group managed by the department coordinating technical work (formerly called the
Department of Strategic and Energy Policy), with the involvement of several partner departments and external
collaborators responsible for modedtj, was set up by the former Ministry of National Development to ensure
more efficient cooperation. The main stakeholder groups were defined as part of planning the national

consultation processes.

Within the framework of the ommonth sectoral consultatis, the request of the ministry for proposals
concerning the national targets, and the policies and measures considered necessary for their fulfilment was
forwarded to 134 stakeholders in the summer of 2018. The partners requested to cooperate inshidé ind
associations, industrial/sectoral operators, civil society organisations, higher education institutions, research
institutes, consulting firms and individual experts. The national objectives and targets defined in the draft
NECP, and the policiesnd measures serving their fulfilment were defined in consideration of the
professional processing and evaluation of the roughly 50 proposals received as part of the sectoral

consultations.

The draft was presented at a number of forums in 2019. These fareiresattended by representatives of
public authorities, civil society organisations, industrial operators and researchers. The draft has been

accessible on the website of the Government since May 2019.

Members of two permanent forums, the Advisory PanelGiimate Change (APCC) and the National
Environmental Council (NEC), discussed the NECP. The NEC is the advisory, proposing, reviewing body of
the Government involved in decisiomaking concerning environmental policies with national or regional
impact. The APCC is a body established for providing scientific support for strategic documents concerning

climate change. It is headed by the Minister of State for Energy and Climate Policy.

In November 2019 wide ranging professional consultations were held hatlpdrticipation of scientific
bodies, industrial operators, universities, research establishments, CSOs and stakeholders in public

administration.
iv. Consultations with other Member States

Hungary is member of the Visegrad Group cooperation and the Iteighl Group on Central and South

Eastern Europe Energy Connectivity (CESEC), which regularly discusses energy and climate policy matters



with relevance for the NECP.

The High Level Group on Central and South Eastern Europe Energy Connectivity (CE8E&#&blished in
2015, with 9 EU Member States and 8 additional countries as meinberges to accelerate the integration

of electricity and gas markets in the region.

The Visegrad Group cooperation is a regional organisation of Czechia, Poland, Hung@lyvakdh. It aims
to provide joint representation of the economic, diplomatic and political interests of Central European
countries and to coordinate their possible steps.

In the course of 2018 and 2019 Hungary held targeted consultations with severabrMgtaties on the
National Energy and Climate Plan. As a first step of consultations, in November 2018, Hungary participated
in the NECP consultatiofsorganised by the V4 countries and Austria in Bratislava. The meeting offered an
opportunity to discuss on a regional level the progress of Member States in drawing up the NECP. In
addition to practical aspects of preparing the NECP, the following topics were also discussed: renewable
energy sources, climate change, energy efficiency, internal energyt madkenergy security.

In July 2019 Slovenia organised a new round of targeted consultations in Ljubljana relating to the NECP. In

addition to the host country and Hungary, the event was attended by Austria, Croatia and Italy.

Within the framework of the éntral Eastern European Energy Conference held in Bratislava, in November
2019 the V4 countries and neighbouring countries discussed the NECPs of Member States, options for

boosting ambitions and regional effects.
V. Iterative process with the Commission

In April 2017, the delegation of the European Commission visited Hungary to obtain information and to
clarify certain technical matters. In the course of successful bilateral consultations, the ministry reported on

progress relating to the NECP.

The Commision published its recommendations concerning the NECPs of Member States in Juffe 2019.
These statédnter alia, that the target for the use of renewable energy should be raise@®0itA8 necessary

to significantly increase the targets for 2030 remmydhe reduction of both final and primary energy
consumption, and measures relating to the above and to market integration, energy security, and research anc
innovation should be elaborated in greater detail. It is also necessary to further detadlsareddsg to the

investment requirements and effects of measures.

0 CESEC = Central and South Eastern Europe Energy Connectivity
11 pentalateral consultations between Austria (AT), Czechia (CZ), Poland (PL), Slovakia (SK) and Hungary (HU).

12 hitps:/lec.europa.eu/energy/sitasr/files/documents/hu_rec_hu.pdf



Hungary held personal consultations on the recommendations with the Commission in May 2019.

1.4.Regional cooperation in preparing the plan
I. Elements subject to joint or coordinated mhéng with other Member Statés
NECP consultations were held as described in do8{tv).

il Explanation of how regional cooperation is considered in the plan

B For details see relevant points of Chapter 3 in relation to specific dimensions.



2. TARGETS AND OBJECTIVES
2.1.Dimension of decarbonisation
2.1.1. GHG emissions and removal¢
I. The elements set out in point (a)(1) of Arti¢le

The emissions of neRTS sectors (buildings, waste sector, transport, agriculture, small industrial emitters and
F-gases) are regulated by tBHort Sharing Decision (ESD) upto 2020. Pursuant to the Decision, between
2013 and 2020, i.e. during the ESD period, Hungary may increase its emission§obgohipared to the

emission levels of 2005.

The Effort Sharing Regulation (ESR) was adopted in May 2018, which sets national simisreduction
targets for Member States for the 202030 period, relative to the base year of 2005. To this end,
GDP/capitaproportionate targets were set for Member States in the rang&46f9® Pursuant to the
Regulation, Hungary's reduction target7i8 between 2021 and 2030, i.e. during the ESR period. At the
current stage, mandatory national tartjdtsthe 20212030 period may not yet be provided because pursuant
to Regulation(EU) 2018/842, their calculation also requires 2018 emission valuésh &te not yet available

in the professional process. (Annual values are published in a Union act.)

. Where applicable, other national objectives and targets consistent with the Paris Agreement
and existing longerm strategies; Where applicable, cobtrtion to the EU commitment
aimed at reducing greenhouse gas emissions, other objectives and targets, including sectoral

targets and adaptation targets, if available.

Based on the 6Roadmap foarmowi egohomyg bytmeR@Eihdi de
Commission in 2011, by 2050 GHG emissions in the entire economy of the EU should decrea%edweB0

the level measured in 1990. The EU emission reduction target is determined by the 2030 climate and energy
framework approved by the Eummgn Council in October 2014. The document declares that the EU will
reduce GHG emissions by at least%0by 2030 compared to 1990. The Letegm Strategy sets out the

decarbonisation targets of Hungary up to 2050.

To meet the longerm decarbonisation @&t, in addition to the targets referred to in p@idtl i., this

document sets out the following national targets up to 2030:

GHG emissions should be reduced by at least 40 by 2030 over the year 1990i.e. in 2030 gross

emissions may not exceed grds8.19million t COsq thus the value for 2017 should be reduced by

1 Consistency to be ensured with leteym strategies under Article 15.

151 e. amission allowances under Article 4 of Regulation (EU)&642.



7.6million t COpeq

The GHG intensity i i.e. GHG emissions per unit of GORof the Hungarian economy improved by 2256

since 2010 suggesting that climate protection does not impede economic growth, but can actually boost it.
The positive trend is also confirmed by preliminary emissions data for 2018: GHG emissions declined by
roughly 0.6%, with 4.9% GDP growthlt is our strategic objective to strengthen this trend, i.e. to further

reduce the energy and GHG intensity of Hungary's generated national income in parallel with
maintaining high-quality economic growth.

Beyond reducing GHG emissions and improving the GHG intensity, Hyrajao assigns a priority to
promoting adaptation to the effects of climate changeAt an international level the Paris Agreement
defines the global adaptation objectitfeend the need to balance mitigation and adaptation measures. At the
level of the EUthe6 EU st rat egy on ada p(Ed Adapation Stategy) ladopead ine ¢ h ¢
April 2013 by the European Commission, is the principal normative document for adaptation policies of
Member States. To ensure climate chapg®f investments, the adgjtives of the strategy mainly focus on

the establishment of Member State adaptation strategies, support of adaptation capacity development,
development of voluntary urban adaptation strategies, identification of insufficiently understood fields and the
remedying of such deficiency, further development of the CLIMAAIBAPT information platforn,
integration of the field of adaptation in the Common Agricultural Policy and Cohesion Policy, enhancement of
the resilience of infrastructures and development laited guidance, and the promotion of new insurance

schemes and other financial services.

As part of the Second National Climate Change Strategy (NCC$l#t)gary adopted the National
Adaptation Strategy (NAS)Y8. The NASI in harmony with Union objectives dmational needs defines the

following specific objectives for the period up to 2030:
- Conservation of natural and senaturalecosystems
- Conservation of the reserves and quality, {emgn use ohatural resources

- Identification of the adaptatio options of vulnerable regions drawing up of regiospecific
adaptation strategies supported by the NATERstem;

16 paris Agreement, Article 2(1)(b).
7 https://climateadapt.eea.europa.eu/

18 Decision N023/2018 of 31 October 2018 of Parliament on the Second National Climate Change Strategy relating to
the 20182030 period, and providing a projection of theipeup to 2050.

9 The NAS presents the results of the vulnerability assessment drawn up within the framework of the National
Adaptation Geographic Information System (NATERtps://nater.mbfsz.gov.Hu/The NATER provides reliable and
objective information on Hungary's climate, the effects of climate change and strategic risks relating to otieemlong
management of natural resources, and on possibilities affecting and influencing adaptation to thesstemhalsy
functions as a means of raising public awareness of climate literacy and a database serving climate change related


https://nater.mbfsz.gov.hu/

- Implementation of the flexible and innovative adaptatiomuherable sectors(inter alia agriculture
and forest management, tourism, energy, transport, buildings, telecommunications and

communications systems);

- Risk management and adaptatiomarizontal areas of with key national strategic relevancginter
alia disaster management, crdic infrastructure in water resources management and rural

development);

- Mitigation of the social impact of climate changeawareness raising improvement of social

adaptability;
- Support ofresearch and innovationrelating to adaptation, publication sfientific research results.
2.1.2. Renewable energy

I. The elements set out in point (a)(2) of Arti¢le

We will increase the share of renewable energy sources to at I€asivRhin gross final energy consumption
by 20302°

Electricity

Hungary plans to increase the share of energy production based on renewable energy sources within
electricity consumption to at least 20 by 20302’ The i ncrease of PV capacitie
the electricity sector, which will increase from just under BBV in 2016 to approximately 500MW by

2030, and significantly exceed 000MW by 2040. The NECP projects wind power station capacities to
approximate the current level (~380V) in 2030. In addition to maintaining existing hydroelectric power

plants, thencrease of smaklcale hydroelectric power plant capacities is justified.
Heating and cooling

In the heating and cooling sector we see major potential for the efficient use of biomass in both
individual heating equipment and in district heating, and options for using ambient heat through heat
pumps. Currently only 2@5% of Hungary's geothermal potential is exploited, even though the use of
geothermal energy can offer a competitive alternative to other energy resources with the introduction of
appropriate incentivesConsidering Hungary's geological characteristics, we plan to exploit the

geothermal energy potentialin both district heat generation and in the agustry (e.g. heating of

research.

20 The implementation of additional renewable energy capacities is possible at a growing cost. According to our current
edimates, above a 2 share of renewable energy, the unit funding requirement of domestic renewable energy recovery
significantly increases. (Source: REKK (2018): Cost estimate of achieving the share of renewable energy by 2030
https://rekk.hu/downloads/projects/2019 REKK_NEKT_megujulo_fina).pdf

21 The value projected by modelling exceed$2 based on the WAM scenario.


https://rekk.hu/downloads/projects/2019_REKK_NEKT_megujulo_final.pdf

greenhouses). The integration of the recovery of bi@dkdrie municipal waste in useful heat generation is

also a viable option.
Transport

Pursuant to the Renewable Energy Directive, fuel distributors are required to ensure that renewable energy
accounts for at least 24 of total energy consumption in thertsport sector by 2030. To meet this target
Hungary will increase the share of first generation biofuels produced from food crops and fodder plants to
roughly 7%, and the share of second generation (or advanced) biofuels produced from waste and biogas to
3.5% in the final energy consumption of transgérthe remaining share required to meet thé/dtarget

will be provided through the significant increase of electricity in transport.

. Estimated trajectories for the sectoral share of renewable enerfgyainenergy consumption

from 2021 to 2030 in the electricity, heating and cooling, and transport sector;

C)) 2017 2020 2025 2030
Share of renewable energy within gross final energy consumpt 13.3 13.2 164 21

- total

Shares by sector

Electricity 7.5 10.8 164 21.3
Heating and cooling 196 18.2 20.7 28.7
Transport 6.8 6.6 16.8 16.9

Table 21 Estimated trajectory for the sectoral share of renewable energy in gross final energy consumption

ii. Estimated trajectories by renewable energy technotbglthe Member State projects to use
to achieve the overall and sectoral trajectories for renewable energy from 2021 to 2030,
including expected total gross final energy consumption per technology and sector in Mtoe /
ktoe and total planned installed capty (divided by new capacity and repowering) per

technology and sector in MW

The tables below provide information relating to the topic.

2020 2021 |2022 |2023 (2024 (2025 (2026 (2027 [2028 |2029 |2030

402 459 |515 |572 |628 |684 |741 799 |856 |913 |971

1946 [1966 [1986 |2005 |2025 (2045|2181 |2316 (2451 (2586 (2722

194 243 291 (340 (389 (438 (421 (405 (389 |374 |358

22The shares should be interpreted in consideratfahe multipliers used in the Renewable Energy Directive.



Table 31 Use of renewable energy sources in specific sectors, 2280 (ktoe)

2020 [2021 [2022 [2023 [2024 [2025 [2026 [2027 [2028 [2029 [2030
Electricity consumption (GWh)
VG 044 (244 [244 [244 [244 (244 (244 [244 [244 (244 [244 |
ERETAN 1 335 (1853 (2371|2890 [3408 [3926 (4457 |4988 [5518 (6049 6579
W 603 (693 (693 [693 [693 [693 (693 [693 [693 [693 (693

Biomass ani
renewable
waste

Other 78 114 |151 (188 (225 |261 [298 (335 (371 |408 |[445
renewables

Capacity (MW)
VECSN 57 (57 (57 (57 [57 [57 [57 [57 [57 [57 [57 |
Solar 11701691 [2212 (2733|3255 [3777 |4 310 |4845 [5380 |5915 |6 454
Wind 329 [329 [329 [329 [329 [329 (329 (329 329 (329 (329

eI EC I 519 (583 |647 |710 (774 |838 |796 |754 (712 |670 |[796
renewable
waste

Other 11 16 21 26 31 35 60 85 109 |134 |60
renewables

2332|2431 (2531 (2631 (2731|2831 ({2930 ({3029 |3129 (3228 [3328

Table 47 Technological breakdown of electricity consumption based on renewable energy sources and electricity
generation capacities installed for the use of renewable energy sources (electricity consumption: ktoe; installed
capacity, MW)

(ktoe) 2020 (2021 (2022 (2023 (2024 |2025 [2026 |2027 [2028 |2029 |2030
Heat pump & 4.6 6.4 7.9 9.0 136 (136 (136 [13.6 (13.6 (13.6

€Tkl 84.6  |106.9 (128.8 [150.3 |171.5 |114.0 (134.6 [155.2 |175.8 |196.4 |116.6
energy

Biomass

e 1785.002155.112524.82 894.113263.1)1 853.002 351.11 2 849.23 347.23 845.32504.0

renewable
waste

Solar 111 (128 (141 |15.1 157 |11.1 |17.8 |244 |31.1 |37.7 |46.9

Table 51 Use of renewable energy sources in heating and cooling (ktoe)



2020[2021[2022[2023]2024[2025[ 2026 [ 2027 202820292030
Bioethanol 47 [90 [133 [176 [219 [262 [253 [244 [235 |226 |217
SNSRI SN 0 (42 [84 [126 [168 [210 [207 [204 [201 [198 [195
NS - o (0 [0 [0 [o [0 [o [o o [o o
T D 220 [272.8/325.6(378.4/431.21484 |456.6/429.2(401.8/374.4/347
YR TR @Y 0 (42 [84 [126 [168 [210 [207 [204 [201 [198 [195
NS A e o= N 147 |157.21167.4177.6/187.8(198 [183.8/169.6{155.4/141.2(127
NN R e A 37 [48.4 [59.8 [71.2 [82.6 [94 [127 [160 [193 [226 [259
- Road 20 (29 |38 [47 |56 |65 |96 |127 [158 [189 [220
- Rall 17 |19.2 214|236 [258 (28 [30 [32 [34 [36 |38

Hydrogen from renewable

0 0 0 0 0 0 10.2 |20.4 |30.6 |40.8 |51

Table 617 Consumption of renewable energy in transport by fuels, with multipliers (ktoe)

V. Estimated trajectories omioenergy demand, disaggregated between heat, electricity and
transport, and on biomass supply by feedstocks and origin (distinguishing between domestic
production and imports). For forest biomass, an assessment of its source and impact on the
LULUCF sink

Demand

In 2016 total bioenergy consumption amounted t862ktoe, most of which (7%) was consumed by
households. According to our estimates, the use of bioenergy will increase by approximételwi0
additional measures. Most of this growth will beven by electricity and district heat generation, the
industrial and services sectors. In contrast, retail biomass consumption will significantly declin&obyy46

2030. The use of bioenergy will peak in the 2030s, followed by a moderate decline.

Bioeneagy consumption (ktoe) 2020 (2025|2030

Electricity 200 |243 |286

Cooling and heating 1911(1959|2584

Transport 194 (227 |111

Table 71 Bioenergy consumption (ktoe)

Supply

Options for using Hungarian forests are determined within the framework of distest planning, also in



consideration of sustainability requirements (with the exception of freely used forests). Most State forests are
managed by Statewned forestry companies limited by shares under the shareholder control of the Ministry
of Agriculture. Determination of the annual logging volume of State forestry holdings is an ecological
guestion. Logging in conformity with the maintenance and cultivation of forests, providing for the necessary
funds and ensuring the sustainability of forest managemseplanned in several stages. H@ar forestry

plans comprise the basis for thngsar strategic plans and annual plans.

Based on more than ten years of experience relating to the National Forest Programme, the main problem
associated with private fasemanagement remains the management of swalé areas. Such management
decreases the effectiveness of forest management and conservation, on the one hand, and significantly
increases administrative burdens, on the other. Based on the National FoaesgyStthe appropriate
integration of the fragmented forest holding structure and its improvement to the extent possible should be
achieved by modification of the regulatory framework and with other State measures. The appropriate
regulation of forest magement partnerships can contribute to these efforts.

Climate change has already caused unprecedented damage to forests, disrupting the planned course of fores
management. Although domestic deciduous species, and measures already introduced in fagestanan

and by forest holdings contribute to preventing larger scale damage to forests, such damage may be
impossible to rule out, which (due to the necessary logging of dead trees) will lead to the temporary sharp

increase in the availability of wood biass, followed by its expected decline.

WEM scenario (ha)
Species 2017 2021 2022 2025 2027 2030
(OF14 133 600 600 600 600 600

Turkey oak and other halEK] 300 300 300 300 300
deciduous

o

Beech
Acacia 464 1000 1000 1000 1000 1000

Canadian poplars és whitfER 100 100 100 100 100
willow

Domestic poplar and other s@l§ 500 500 500 500 500
deciduous

1N

Scotch pine

=

Black pine

23 National Forest Strategy, 20P®30. Prepared by the Department of Forestry and Wildlife Management of the
Ministry of Agriculture. September 2016
(https://www.kormany.hu/download/a/1a/d0000/Nemzeti_ Erd%C5%91strat%C3%A9yia.pdf


http://www.kormany.hu/download/a/1a/d0000/Nemzeti_Erd%C5%91strat%C3%A9gia.pdf)

D¢
855 2500 2500 2500 2500
_ WAM scenario (ha)

Oak 133 600 600 800 900
Turkey oak and other hajE¥] 300 300 300 300
deciduous

-

464 1000 1000 1400 1400
95 100 100 300 300
willow

Domestic poplar and other s@le§ 500 500 800 800
deciduous

scochore R

EEme )

S

855 2500 2500 3600 3700

2500

900
400

1400

300

800

3800

Table 81 Expected annual forestation rate based on species (hectares)

Scenario 2017

2021

2022

2025

2027

2030

logging (m*/year) |CEAEEEE

8407166

8533025

8901248

9094494

9462459

Forest Reference Lev net carbon balanc
(FRL*) (kt CO,) 2210405

-1744639

-1513178

-902025

-514890

207142

logging (Mm*/year) 7519615

7861951

7971424

8244473

8462816

8754144

Increased logging ra net carbon balanc
ok (kt COy) 3145222

-2460281

-2 240596

-1750015

-1403683

-814878

Logging kept at a lovlogging (m¥/year) [HEEEEES

7295296

7310638

7300791

7330677

7339032

leve| ***
net carbon balanc

(kt CO) -3145222

-3120377

-3002615

-2811168

-2653964

-2327608

*: FRL: assumed logging at Forest Reference Level prescribed under the LULUCF Regulation.

**: Increased logging: scenario assuming increased loggpngpared to current level.

*** | ogging kept at a low level: logging kept at approximately current level.

Table 91 Projection of the future net carbon balance of existing forests




2021 2022 2025 2027 2030
Wood species WEM scenario

Acacia 500 500 500 500 500
Canadian poplar 500 500 500 500 500
Total 1000 1000 1000 1000 1000
WAM scenario

Acacia 750 750 750 750 750
Canadian poplar 750 750 750 750 750

Total 1500 1500 1500 1500 1500

Table 107 Expected changes to industrial log plantations (hectares)

V. Where applicable, other national trajectories and objectives, including those that are long
term or sectoral (e.g. share of renewable energy in district heating, renewable energy use in
buildings, renewable energy produced by cities, energy communities and renewables self

consumers, energy recovered from the sludge acquired through the treatment of wastewater);

With the spread of househedized PV panels, a growing number of consumers can generate their own
energy, which not only offers the option of a more active presence on the market beyond the conscious
regulation of consumption, but also strengthens enardgpendence on a household scale wish to
continue encouraging energy production for private purposes, based on renewable resources,
strengthening the energy independence of consumers and consumer communities.addition to the
production of electrity with PV panels to satisfy consumer electricity demand (possibly including the energy
demand of electric vehicles), this also involves the substitution of piped gas consumption or inefficient district
heating with the use of geothermal heat, ambient leésdtric heating or biomass. We will promote initiatives
aimed at satisfying municipal heat demand with local endrgyarallel with growth in decentralised
production based on locally available renewable resources it is necessary to support initiagvensuring

the local consumption of electricity. This effort could reduce costs associated with energy supply and
simplify the integration of renewable sources of eneigyrelation to the above, encouragement and
support of energy communities is the most important taskWith regard todistrict heating, we aim to

ensure that in the longer term the entire Hungarian district heating service, in the medium term the district
heating systems of municipalities where the quantity of district heat supplied to the network reaches
100000G J , fall within the category of déefficient di



relevant directiv&, which can significanyl increase the amount of national and EU funds serving
development, and reduce the energy consumption of buildings and GHG emissions. Pursuant to the directive,
district heating/district cooling is deemed to be efficient if operating with at lec#t Edewable energy,

50 % waste heat, 7% cogenerated heat, or $0of a combination of such energy resources.
2.2.Dimension of energy efficiency
I. The elements set out in point (b) of Arti¢le

Hungary's energy efficiency target is to ensure that the country final energy consumption does not

exceed the value of 2005 in 2030 (789), either. If final energy consumption exceeds the level for 2005,

such increase should exclusively derive from carbon neutral energy resourcd$e reduction of energy
consumptio is obviously a priority, but energy consumption in either the industry or in transport should not
be limited to this end in case of economic growth. We aim to ensure that GDP growth exceeds the rate of the

increase in energy consumption at a growing rate

Based on the method presented in the National Energy Efficiency Action Plan, the cumulatige enérgy

saving obligation for the 2012020 period amounts to 16723. Eurostat introduced the 262030 final

energy indicator to calculate the energfioidncy targets of Member States based on a single methodology
and to allow comparison with the previous programming period. Based on the above method, the cumulative
final energy consumption savings obligation relating to the 22230 period, not includg reduction

options, equals 331.23], which can be achieved with steady annual saving$adf @ssuming steady 08

annual savings and policy measures spanning the entire period, compared to the trajectory calculated without

these.

Fulfilment of the @ergy saving target prescribed in the Energy Efficiency Dire€tise serious challenge in
all areas. The energy efficiency programmes and measures introduced in th20201deriod result in
approximately 34 PJ final energy savings annually for firalstomers, thus it is necessary to roughly double

current savings in the next period.

ii. Milestones relating to 2030, 2040 and 2050, not involving commitments; measurable result
indicators drawn up on a national level and their contribution to the EUggnefficiency
objectives, once these are included in the trajectories determined irtdongstrategies
aimed at the renovation of privately and publicly owned residential andrewdential
buildings, in harmony with Articl&(a) of Directive2010/31/EJ

24 Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency,
amending Diretives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC.

25 Directive (EU) 2018/2002 of the European Parliament and of the Council of 11 December 2018 amending Directive
2012/27/EU on energy efficiency.



The drawing up of the longterm energy efficiency roadmap relating to Hungary's building stock is in
progress.The drawing up of the roadmap may commence after the approval and processing of Commission
guidelines concerning Articl2(a), enacted aftethé amendment of Directi@010/31/EU in 2018. The
renewed survey of the national building stock, based on the building certification method modified in

consideration of new international standards, is expected to be carried out in 2020.

In accordance witlour Union obligation®, we aredrawing up and implementing a longterm renovation

strategy.

According to data of the National Building Energy Performance Strategy (NBEPS) in effect, approximately
40% of primary energy is consumed in buildings, with residé buildings accounting for the largest share

of about 60%.27 According to Eurostdtd at a, t he household sectords she
some 35%, primarily from the energy use of buildings

According to data of the HEA relating hmusehold energy consumpt®much (three fourths) of the energy
consumption of Hungarian households is related to heating, most of which is supplied with natural gas (retail
consumption accounts for about half of national gas consumption). The prodoictiomestic hot water,
lighting and use of electronic devices (with a share of one tenth, respectively) are two other areas with high
energy consumption. Thus, in relation to residential buildings the biggest potential for energy savings lies in
the modenisation of buildings and heating systeM& estimate that the modernisation of the residential
building stock aimed at improved energy efficiency and a growing transition to alternative heating
methods can replace up to one quarter of natural gas importgannual natural gas consumption of
~2billion m®). Retail modernisation projects will be implemented on a market basis, within the framework of
the planned energy efficiency obligation scheme, thus most of the costs thereof will not be borne by

householdsr the State budget.

Thedeep renovation of 3% of the floor area of the central government building stock annuallyis also a

strategic objective.

26 Directive 2010/31/EU orthe energy performance of buildings and Directive (EU) 2018/844 amending Directive
2012/27/EU on energy efficiency; Regulation (EU) 2018/1999 of the European Parliament and of the Council of 11
December 2018 on the Governance of the Energy Union andt€liation, amending Regulations (EC) No 663/2009

and (EC) No 715/2009 of the European Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC,
2009/73/EC, 2010/31/EU, 2012/27/EU and 2013/30/EU of the European Parliament and of the @uuruii)
Directives 2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European Parliament and
of the Council.

2 National Building Energy Performance Strategy (2015), p. 24;
https://www.kormany.hu/download/d/85/40000/Nemzeti%20E%CC%81pu%CC%88letenergetikai%20Strate% CC%81gi
a%20150225.pdf

28 https://appsso.eurostac.europa.eu/nui/submitViewTableAction.do
29 http://mekh.hu/download/5/13/90000/8 1 Haztartasok felhasznalasa_eves.xlsx


http://www.kormany.hu/download/d/85/40000/Nemzeti%20E%CC%81pu%CC%88letenergetikaiStrate%CC%81gia%252
http://www.kormany.hu/download/d/85/40000/Nemzeti%20E%CC%81pu%CC%88letenergetikaiStrate%CC%81gia%252
http://mekh.hu/download/5/13/90000/8_1_Haztartasok_felhasznalasa_eves.xlsx

iii. Where applicable, other national objectives, including kewgn targets or strategies and
sectoral tagets, and national objectives in areas such as energy efficiency in the transport

sector and with regard to heating and cooling

A key objective is sustainable and climatdriendly energy management even by maintaining and

further increasing industrial outp ut. The competitiveness of energy and GHG intensive industrial activities

is guaranteed by their ability to not exceed the unit energy consumption and GHG emissions of their European
industrial competitors. In parallel with maintaining the existing enémntgnsive industrial sectors, from an
energy strategic point of view future industrial investments should be made in low energy and GHG intensive,
high-tech industrial sectors that support the sustainable and competitive development of the Hungarian

econonic structure.

To reduce increasing energy consumption in transport, it is essential to develop and increase the use of public
transportation, and to offer the carriage of goods by rail as a realistic option for freighting. Owing to the high
useful efficiey of electric motors, the spread of electromobility clearly leads to energy savings for final
customers. With the implementation of the Green Bus Programaimeed at the greening of local transport

by 2030 only environmentally friendly electric busel lae used in long distance public transport.
Point v. of ChapteR.1.2 presents the district heating targets.
2.3.Dimension of energy security

I. The elements set out in point (c) of Artidle

The high share of imports is a determining factor in theggngupply of Hungary (Chaptdt4), which carries

serious risks for the security of supply and prices. Since Hungary defines the security of supply as part of
national sovereignty, the Government of Hungary assigns a prioriflyengthening energy indegndence

and reducing import dependency. In the course of reducing dependence on energy imports and
strengthening geopolitical independence, Hungary places emphasiproning energy efficiency(detailed

in Chapter2.2 on energy efficiency)maximising the sustainable exploitation of(conventional and
unconventional) national hydrocarbon reserves aadewable resources (information provided in
Chapter2.1.2), and omaintaining the level of nuclear capacities Hungary's security of supply can be

further improved btrengthening market integration anddeveloping a diversified supply portfolia
Electricity market

Hungary aims to establish an electricity sector that can simultaneously guarantee the secupipyypiss
consumer and climatigiendly, encourages the introduction of new, flexible products on the market and can
continuously integrate innovative solution$he consumeroriented electricity sector should offer

sustainable, affordable energy costs ana large degree of freedom of choice to Hungarian consumers.

Main electricity market objectives:



0] Objectives relating to capacity compliance and the reduction of import dependency:
1 Ensuring reliable, flexible and diversified national capacities:

- To maintain the current high level of the security of supply it is necessary to ensusafticagnt
capacities remain available to satisfy domestic peak demard consideration of decommissioned

and commissioned power plants, and growing ebugder cpacities.

- It is essential to ensure that the Hungarian electricity system (including consymoss®ss
dispatchable capacities guaranteeing secure operation and system balancifegg. production
capacities ensuring flexibility, new types of flexibilisgrvices, DSR solutions, energy storage). It is
important toensure sufficient domestic reserve production capacitie® manage extreme market

conditions.

- As a general principleimport capacities ensuring flexibility and manoeuvering room for the
Hungarian electricity system should also be availablépreferably from as many directions as

possible).
- In relation to capacity compliance it is also necessafyrtber decarbonise the electricity mix.
1 Import capacities and import dependency:

- Maintaining and increasing national production capacities is essential for the security of supply; if
these are successfully managédyill be possible to reduce the share of electricity importg
higher than 30% 7 to under 20% by 2040.

- Beyond the reduction of iport dependencwe also aim to further diversify import opportunities
by increasing crossborder capacities.Although Hungary is significantly exceeding the%5Jnion
target, it would be justified to increase the crbesder capacities of its electricityrid to 60% by
2030.

(i) The establishment of an infrastructure, a regulatory and market environment supporting the
integration of renewables, and ensuring the costffectiveness of integrating renewable
investments in line with the above, is also a pority. It is very important for the amount of aid to
match the decline in investment costs in the future, because if aid levels commonly applied at the end
of 2018 are o6frozenod, the aid requir effeetivet WO U

funding as a combined consequence of excessive unit funding and substantial new c#pacities.

To ensure costffective levels of aid, in the future aid within the REAS framework will only be

available through renewable capacity tenders; production aid waNdigable within the conventional

S'REKK (2018): Cost estimate of achieving the share of renewable energy by 2030.
(https://rekk.hu/downloads/projects/2019_REKK_NEKT_megujulo_final.pdf)



feedin system only for experimental technologies and model projects.

(iii) The electricity grid should be prepared for the growing spread of decentralised capacities.
Beyond large power plants and energy systems uneiratieed control, the number of distributed,
householescale power plants (HSPP) is rapidly increasing (potentially replacing the former plants).

This trend poses challenges for the energy networks as well, as these need to be adequately managed.
(iv) Hungary aims at effectively exploiting innovation opportunities.

(v) Strengthening integration of electricity and gas markets and coordinating the operation of gas
and electricity markets further bolsters Hungary's security of supply.

Gas market

The benefitof reduced import dependency and import diversification for the security of supply is most
obvious in relation to natural gas, as it accounts for the largest share of final energy consumption in Hungary
(32.5% share in 2017), also in consideration of tbesumed quantity of electricity and heat generated with
natural gas. In recent years national production covered approximat#yf08onsumption, therefore around

80% had to be imported to Hungary. For this reason it is essential to establish aablestagonomic and
regulatory environment on the gas market that preserves the results of the reduction of overhead costs and
guarantees the security of supply in the long t&@omtinuous compliance with the N1 rule can guarantee
Hungary's energy securitfThe N 1 formula describes the ability of the technical capacity of the gas
infrastructure to satisfy total gas demand in the calculated area in the event of disruption of the single largest
gas infrastructure during a day of exceptionally high gas dérmaaurring with a statistical probability of

once in 20 years.) THé-1 value should in each case reach 126.
Main gas market objectives:

® Reduction of import dependency:As a result of a decline in gas consumption and growing domestic
production, Hugary's share of gas imports will decline to around«8y 2030 and is expected to

decrease further below 20 after 2040.

1 Consumption reduction milestones:

- As a result of energy efficiency investments and growing use of renewable technologies, ggs2030

consumption for heating may bébRBlion m? less than the current consumption level.
- Consumption of natural gas for district heat generation may fall 99.50
1 Milestones relating to the increased use of domestic resources:

- Increased production of ratural gas: by continuing to guarantee the predictability of the concession

31 In the first half of 2019, the existing provisions of the FIS and the REAS, reducing aid effectiveness, were modified in
two stages.



scheme, enhancing the flexibility of the system and improving the efficiency oktandard
(unconventional) gas production we can offset the exhaustion of production inventihiethe
encouragement of new extraction projects, thus under an ideal scenario we can expect to increase

domestic conventional natural gas production up to evehiligh m® by 2030.

- Use of alternative gas resourcesaccording to estimates, by 2030 the HungaliBngas potential
could offer a realistic possibility for substituting%d of Hungarian natural gas consumption,
amounting to around 8%illion m® annually. An additional increase is expected by 2040, raising th
Hungarian biogas potential to 16@llion m?. In addition to biogas, Hu
hydrogento be an alternative; we also aim to examine means of feeding hydrogen into the natural gas

network.

(i) The biggest challenge in the short tesmto manage the orsded dependence on Russian sources
and the route related risk caused by the developments in Ukraine. As a key objleetrégnaining
annual import requirement of approximately 6.2billion m® should be met with sources as
diverse as possible and through diversified routes in 2030To this end Hungaryaims to
implement an infrastructure ensuring access to four independent gas import sourcégas traded

on the Russian, LNG, Romanian and Western European markets).

(i) It is also necesary to establish access to LNG sources forther enhance flexibility. This would
not only enhance the flexibility of the Hungarian gas sebtdralso strengthen the security of
supply by creating a more favourable bargaining position on international ga markets,
resulting in more affordable gas prices for Hungary and Hungarian consumergDetails in point
i. of Chapter2.4.3.)

(iv)  The security of supply can be further enhanced by strengtheririget integration.

(v) Hungary aims to maintain the larges possible transit quantity within the national natural gas
transmission systern®, as strengthening transit flows in recent years have continuously supported the

decline of domestic transmission tariffs.

(vi) Upon a sharp decline in natural gas consumpiron the volume of natural gas distributed within the

network it may be necessary to atationalise the infrastructure (point ii. of Chapte.4.2).
Oil market

Despite the high share of imports, #féiciently operating global and regional oil market the availability
of transmission alternatives (pipelines or rail/road), alternatives to pipeline supply (Friendship and Adria

pipelines) and the emergency oil stockpiling sysgmarantee efficient pricing and a high level of a

32 The posible significant decrease in transits would entail the risk of rising gas prices including higher network access
fees.



security of supply on theHungarian market. The security of supply is further strengthened by the dominant
regional market position of Magyar Ol&s G8zi par i Nyilv8&nosan MTk°dR R

in which the State has a minority shareholding.

Maintaining import dependency on a manageable level remains justifiedAlthough an increase in
domestic petroleum concessions is expected in the medium term (which may reduce the volume of Hungarian
oil imports by up to 10 percentage points), their number is expected to stagntase to the gradual
exhaustion of the fields in the long term. Therefore the key to managing Hungarian import dependency is to
reduce the rise in consumption, which is also essential for meeting decarbonisation targets. On the oil market a
key goal istherefore to maximise the increase of the use of petroleum products in transport at % by

2030.

Coal market

The share of coal in Hungarian power generation has significantly declined. At the present time only-one coal
fired large power plant the MatraPower Planfi operates in Hungary, extracting lignite in Visonta and
Blikkabrany. As the second largest power plant of Hungary, it accounts %6raf3otal Hungarian power

generation.

The Matra Power Plant plays an important role not only in energy prodution but also on the labour

market: it is the only dispatchable large power plant in the eastern half of Hungary and is also a major
empl oyer , considering that mo st of the inhabitant
directly or indire¢dly work in the industry or at related undertakings QDO jobs are directly or indirectly

related to the power plant, with BD0 affected family members). However, the power plant is also the largest
CO; emitter of Hungaryaccounting for approximately 50 % of CO, emissions in the energy production

sector and 14% of total national CO, emissions.The power plant and the roughly 1000 households in

the region heating with lignite also significantly contribute to concentrations of other air pollutants in
Hungary: 36.26 of SQ, 13.71% of Hg and 4.486 of NO2.33

Based on the power plant d&s ritwdnecessany toHptepagdor changesie | e c
the operation of the electricity system, the replacement of some capacities with otimeiogies, the
retraining of workers in the affected region and for maintaining various industrial activities relying on the
power plant 6s t dncaddition| takopg int@ dccoumtyttse tsubstesitial Hungarian lignite

reserves, we plan to ensurthe availability of lignite production as a strategic reserve.

Achievement of the goals can be guarantaedrawing up a regional decarbonisation strategy and action
plan involving stakeholders. EU funds are also available for implementing the decathmmisrogramme.

This sectoral and regional decarbonisation transition is composed of the following elements:

33 Emissions data for 2017.



- The Matra Power Plant had a substantial semiahomic impact within the immediate region,
including the creation and retention of jobs, thdirect creation of jobs by related undertakings, and
local tax revenues. Based on the above, in the course of revitalisation particular attention should be
paid to diversifying the regionbds economyf and
the future utility of the si taddedchath. t he power p

- Most of the 10M00 households supplied with retail lignite based heating are located in the region of
the Matra Power Plant. In the course of revitalisation aadrémsition we aim to replace household
heating energy with clean energy and to reduce energy consumption. Similarly to the whole of

Hungary, in the M8tra Power Pl antds region we
systems to partially supplpéal electricity consumption.

- The large site of the Matra Power Plant may also be suitable for-pnattose utilisation going
beyond energy functionalities. Such use includes industrial park expansion and diversification
opportunities, expansion agricultural or other storage and logistics functions, conservation and
presentation of the cultural heritage of mining, habitat reconstruction serving tourism and nature

conservation purposes, and natural water conservation measures.
Nuclear safety
A key objective is to maintain the high level of safety in the peaceful use of nuclear energy.
Improving cybersecurity

With the spread of IT solutions and digitalisation, and the growing application of artificial intelligence the
number of cybeattacks and riskactors arising from the interdependence of information systems is expected

to increase in all economic segments. The activities of attackers {dddms* cybercriminals, State
organised attacker groups, APgroups) with diverse backgrounds and mwatiion are increasingly reaching

the energy sector as well. The combined use of new, modern and legacy technological solutions is also a
challenge. Cybersecurity should therefore become a key element of national security. The combined use of

new, modern ahlegacy technological solutions is also a challenge to be maffaged.
Improvement of the labour market in the energy sector

Based on feedback from the industry, the shortage of specialists and competence observed in the energy sectao
is a growing probleninter alia, in satisfying increasing network development and connection demand arising

in relation to real estate development and renewable energy production investments. Hungary may face

S4Scriptki ddi es: 6cybercriminal sd with average c¢ompramser sk
(scripts) or software developed by others. They are often also commonly called hackers.

35 Advanced Persistent Threat

3¢ Commission Recommendation (EU) 2019/553 on cybersecurity in the energy sector.



similar problems during the future operation of the new units oP#ies Nuclear Power Plant, therefore it is

necessary to mitigate the problem of lacking specialists and competence.

ii. National objectives for achieving improvement in the following fields: increased
diversification of energy sources and of energy suppbinating from third countries for the

purpose of increasing the resilience of regional and national energy systems

Taking into account that Articlé(c) of the Governance Regulation also covers this field, the reply is included
in the reply under poirf).

Iii. Where applicable, national objectives aimed at reducing dependency on energy imports from

third countries to increase the resilience of regional and national energy systems

Taking into account that Articlé(c) of the Governance Regulation atsvers this field, the reply is included

in the reply under point (i).

V. National objectives aimed at increasing the flexibility of the national energy system, in
particular by means of deploying domestic energy sources, demand response and energy

storage

Hungary aims to increase the share of renewable resources within final energy consumption2Qhapter
presents goals defined in relation to the use of Hungarian renewable sources of energy.

Electricity market

The penetration of renewables can only de hi eved i n parall el with the
intelligenced6 of transmission and distribution n
technological solutions, and the development of distribution network operation, as aalisegenintervention
capability, and its transparent market mechanisms (flexible distribution market) network.

The availability and use of dispatchable capacities necessary for reliable power supply in the system
operation of the transmission and distributon networks is a key strategic taskrequiring close

cooperation between all market participants, licence holders and regulators.

Sinceshort-term fluctuations in weather-dependent production are currently mainly balanced with gas

fired power plants, it is necessary to prevent a decline in the necessary amount of dispatchable power plant
capacities. Thaepread of new, innovative solution$ such as energy storage and demand side responses

(DSR solutions)i should also be enabledThe active participation ofonsumers on the energy market

allows them to control their overhead expenses and to potentially contribute to maintaining system balance
through the availability of flexibility services. Opportunities can be exploited with digital and smart devices.

As regards energy storage, Hungary plans to encourage use of energy storage systems to integrate renewabl

energy production.



Development of regulated energy marketgoperating mainly within a short time frame, supporting system
flexibility) and of additional means of electricity interconnection, and enhancement of market

integrationi s al so justified to improve the national en
Gas market

Based on domestic consumption and gas market trends, the amount of emergencygamistadkpiles is
prescribed by decree by the minister in charge of energy affairs, under authority granteX &y hat 2006

on the emergency stockpiling of natural gas. In case of a supply crisis, the minister orders the sale of natural
gas reservetbuyers and at the price determined in his decree. As regards natural gas, Hungary's method of
preparation for possible supply problems remains unique in Europe to this day. Additional goals are not
justified in this regard. In relation to natural gagage,our aim is rather to strengthen competition on the

gas storage market and the regional role of Hungarian facilitiedVaintaining natural gas transit flows is a

key issue in relation to storage capacities as well.

In addition to ensuring storage, flexbility may also be enhanced with increased use of
biogas/biomethane and alternative natural gas sources, and access to LNG sources, in particular.
Ensuring a reverstiow CroatiarHungarian crosbkorder pipeline is also key in relation to the latter. Asce

to the LNG terminal planned on the island of Krk, namely, would also allow Hungary to import gas from

Croatia.
Oil market

Requirements relating to minimum emergency petroleum stocks are based on Council 0e&it49/EC

and the Agreement on an Imational Energy Programme drawn up within the framework of the International
Energy Agency (IEA). Based on the above, the emergency stockpiling of imported oil and petroleum products
is regulated by Act XXIII of 2013The system is functioning normallyhdrefore Hungary considers it

unnecessary to define additional goals.
2.4.Dimension of the internal energy market
2.4.1. Electricity interconnectivity

With the exception of Slovenia, creBerder capacities are available from all neighbouring counsies

details in Chaptet.5). The transfer capacity of crassrder highvoltage lines reaches around %0 of
Hungarian gross installed capacities, which is significantly higher than tbe thbget targeted by the EU.
Hungary nevertheless plans itcrease the share of electricity interconnections to approximately 69

2030, as the increase of existing crbssder capacities and the establishment of interconnection directed
toward Slovenia (PCls presented under point i. of Ch&e?) remaingustified because an adequately
interconnected energy network operated with neighbouring countries improves the national security of supply;
in the event of any disruption within the national system, namely, the risk of disruptions in service in large

areas is reduced. The establishment of market interconnections may also reduce the cost of system operation



through the more efficient use of balancing capacities in cooperation with neighbouring countries.

0] The level of electricity interconnectivity theeMber State aims for in 2030 in consideration
of the electricity interconnection target of at least% %y 2030, together with a strategy that
determines the rate applicable from 2021 in close cooperation with the Member States
concerned, taking into acoat the 2020 interconnection target of #and the following

indicators of the urgency of action:

Q) Price disparities between Member States, regions or bidding zones on the wholesale

market, exceeding the limit exclusive of tHelZR/MWh commitment;

Basd on the report submitted by the Commission Expert Group in November 2017 on the 2030 electricity
interconnection targets mandated by the Electricity Coordination Group, it is necessary to check whether a
margin of at least EUR/MWh exists between the Hgarian and neighbouring bidding zones; if such margin
exists, based on the report it is necessary to assess the need for potential development. Based on the analyse
carried out by MAVIR Magyar Villamosenergiap a r i Ctvitelid RendskzZedrR r 81
Részvénytarsasag (MAVIR Zrti)responsible for operating the Hungarian electricity sy§téemthe course

of drafting the 2018 Telvear Network Development Plan (TYNEE18), with an outlook to 2030, a margin

exceeding ZUR/MWh exists with AustriaRomania, Slovakia and Serbia.
(2) Nominal transfer capacity of interconnectors below?30f peak load;

(3) Nominal transfer capacity of interconnectors below%of installed renewable energy

generation.

Each new interconnector shall be subject to agecionomic and environmental cdstnefit

analysis and implemented only if the potential benefits outweigh the costs.

In relation to above points 2 and 3, the calculation methodology defined in above point (1) is based on the

following pillars:
QD nominaltransfer capacity / peak load, 2030, and
2) nominal transfer capacity / installed renewable production capacity, 2030.

According to the recommendation of the expert group, if any of the above indicators do not réaah &0

given country, the establistent of additional crosisorder lines should be considered.

In the case of Hungary, depending on the scenarios provided in théeemMetwork Development Plan for
the year 2016 (TYNDRO016}’ of MAVIR Zrt., the value of the first indicator is between ®&7and 218%,
that of the second indicator is between ¥%and 852%.

37 https://www.mavir.hu/web/mavir/halozattervezes
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Based on market simulation tests, a ekygtem 400 kV connection (with one installed system) between
Debrecen and Oradea is a potentially recoverable capacity increasing investngeitriandmission line has
been included in the network development plans prepared by MAVIR Zrt. for years as an investment proposed

for implementation.

2.4.2. Energy transmission infrastructure

0] Key electricity and gas transmission infrastructure prgecand, where relevant,
modernisation projects, which are necessary for the achievement of objectives and targets

under the five dimensions of the Energy Union Strategy

The energy transmission infrastructure must at all times meet security requirementrgyf supply, it is
therefore necessary to prioritise development projects ensuring the secure operation of energy networks and

establish a balance between energy supply and demand.
Electricity market

Hungary assigns a priority to implementing electrigitgjects included on the (fourth) list of P&lsurrently

in effect, also affecting Hungary.
These projects are as follows:

0] Establishment of new 400 kV crebsor der transmi ssion | ine betwe:
( HU) and VeOkT nAG@°nyTSKYub sutpagtriaacre @orfd i mponrectensit at i o

(i) Establishment of 400 kV crod®rder transmission line between Sajovanka (HU) and Rimavska

Sobota (SK), upgrade of Sajévanka substation;
(iii) I nterconnecti on ozf(HUpand Girkovce (51 c ( HR) / H®v 2

All three projects are part of the following: Priority corridor Ne&buth electricity interconnections in
Centr al Eastern and South Eastern Europe (ONSI Ea:

The 2019 repoftt of the Agency for the Cooperation ohEer gy Regul ators (hereina

information on the above electricity projects of common interest and on their progress.

(iv) The6l nt el |l i gent gr HuhgarianSbeakianlpreject imalSo wodhdnoting, which is

partofthed De pl oyment of smart gridsé thematic priority

38 List of European projects of common interest: (https://ec.europa.eu/energy/sites/ener/files/c_2019_7772_1_ annex.pdf)

39 ACER (2019): Consolidated Report on the progress of electricity and ggsctsr of common interesR019.
Ljubljana. 27.06.20109.
(https://acer.europa.eu/Official_documents/Acts_of the Agency/Publication/CONSOLIDATED%20REPORT%200N%
20THE%20PROGRESS%200F%20ELECTRICITY%20AND%20GAS%20%20PROJECT S%200F%20COMMON%?2
OINTER EST%26%202019%df



Natural gas market

Hungary assigns a priority to implementing the natural gas prdjetith Hungarian relevanceincluded on

the (fourth) list of PCK in effect at the time of drawing up the NECP. 3&@rojects are as follows:

@ Phased capacity increase of the cluster along the (BuldaRaynaniai Hungaryi Austria reverse

flow corridor.
't is curr @ HUATc Al goR.ADhe 6

The project is aimed at enabling the transmission of Hilliédn m*/year and 4.4illion m*year of natural gas
in phase 1 and phase 2, respectively, and the exploitation of new resources in the Black Sea. Phases:

(@) ROHU (AT)/BRUA i Phase 1:

Devel opment of the transf er dRegasg includingthe estaliishmentoiaa b

new pipeline, metering installation and three new
(b) ROHU (AT) / BRUA 1 Phase 2:
1 Varosfold compressor station (HU);

1 The project involves the increase of transfapacity to 4.4illion m*year from Recas, Horia
in Romania to Hungary, and upgrade of the ¢

T On the Bl ack Sea coast: Construction of t h

from the Black Sea;

1 Implementation of reverse flow in the Hungarian section of the Romathigigarian cross
border natural gas transmission pipeline. Upgrade of the compressor station located in the

municipality of Csanadpalota (HU).

(i) Hungary-Slovenialtaly reverse flow gas ceoridor project that offers substantial regional potential
for participating countries. (Interconnection of Hungar$loveniai Italy (interconnection of Nagykanizsa
(HU) i Tornyiszentmiklés (HU) Lendava (SIy Ki dr i | @ Xjod ¢ B¢ |)ii Geanp(eR)lelsorizia
(IM)

(iii) Interconnection between Poland, Slovakia and Hungary with related internal enhancements, including

the following PCI projects:
(a) Interconnection of Poland and Slovakia;
(b) North-South Gas Corridor in Eastern Poland.

(iv) Devdopment and upgrade of SlovakiarHungarian interconnecting transfer capacities expansion of

40 List of European projects of common interest: (https://ec.europa.eu/energy/sites/ener/files/c_2019_7772_1_annex.pdf)



Szada compressor station.

(V) Construction of LNG terminal planned on the Croatian island of Krk and the related evacuation

pipeline toward Hungary and beyond. &eld PCI projects:

(@) Development of LNG terminal on Krk (HR) (phase 1: capacity:bdlon m® / year), and
i mpl ement at i Zabin (bIR) codmactiggaipeline;

(b) Compressor station (1) for the Croatian gas transmission systenfProject promoter:
Plinacro Ltd).

(vi) Implementation of the LNG terminal in Gdansk, Poland

These projects are part of the following: Priority corridor for nsdhth gas interconnectors in Central
Easternand SoulBa st er n Eur ope ( 6NSI East Gasd) .

The 219 ACER repoft provides information on the projects and their progress.

. If applicable, main infrastructure projects envisaged other than Projects of Common Interest
(PCls)

Electricity projects

The document O6Net wor k DevellogatemitciPtlyanSyosft etmhe 219
envisaged investments, not included on the list of PCls. The pablished in English and Hungariarcan
be accessed by the public on the web5ttEMAVIR Zrt.

Natural gas projects

0] Projects coeryreeadr bNe ttwhoer k6 TDevel opment Pl anod of

On40ct ober 2019, FGSZ F°l dg8zsz8Il Il 2t Zrt. Kmherei
natural gas transmission pipeline connecting Hungary and Slovakia from Magyar Gaztranzit Zrt. (hereinafter
6 MG6) ; FGSZ i s now o-pressugetroughty 600Kkmelong natural gaes tramsmisdion
pipeline system. Firstly, the single transmission system operator (TSO) model was implemented in relation to
the control and operation of the Hungarian kpglssure natural gas transmission pipeline system. Secondly,

FGSZ continues to carry out its TSO tasks relating to the interconnected natural gas system.

Upon conclusion of the transaction the shares of MGT were also acquired by FGSZ. Government Decision

41 ACER (2019): Consolidated Report on the progress of electricity and gas projects of commori i2&t6st

Ljubljana. 27.06.2019.
(https://acer.europa.eu/Official_documents/Acts_of the Agency/Publication/CONSOLIDATED%20REPORT%200N%
20THE%20PROGRESS%200F%20ELECTRICITY%20AND%20GAS%20%20PROJECT S%200F%20COMMON%?2
OINTER EST%26%202019.pdf

42 https://www.mavir.hu/documents/10258/15454/HFT_2017.pdf/8826ddF&463e898329b616337f76
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No 1366/2019 of 25 of June 2019 regulates the terms of purchasing the business unit of MGT, inateding,

alia, the transfer of employees and equipment, and the purchase price.

FGSZ, as TSO, has drawn up its Ty@ar Development Plan for the year 20&8ating to the Hungarian
interconnected natural gas system based on proposals received from system operators involved in operating

the highpressure natural gas transmission system, and on other relevant information.
Projects planned for implementationween 2019 and 2022:

1 Projects proposed for unconditional implementation during the next threé*yemrsspective of the

outcome of the HLBK-AT* and RGHU* projectsi to ensure the security of supply:
- Development aimed at implementing automasiersal in Balassagyarmat, Szada,
- Upgrade of Balassagyarmat metering installation to 86he
- Reconnecti on i mYhGdatity méteRngf or 800 e

- Security of supply in Nortfastern Hungary: Conversion of hubs at Véarosfdld, Hajduszoboszl6,

Nemesbikk, Beregdaréc.
1 Projects proposed for conditional implementation in the plan during the next three years:

- Phase Il of RomaniaHungarian (RGHU) transmission corridor, depending on success of the Open
Season procedure

o] Upgrade of Csanadpaloteompressor station with a 4MW machine unit + metering
installation upgrade,

o] Upgrade of Varosféld compressor station with aW unit + hub conversion,

o} Upgrade of Mosonmagyardvar compressor stationNB\),

o] Establishment of Dorog compressor isiat 3 x 5. 7MW,

o] Construction of new line between Kozarmisleny and Kaposvar in DN400 or DN600 size,

depending on the outcome of the Hungai&mvenian (HUSI) capacity increase procedure;
o] Phase Il of Transdanubian odorisation conversion.

- HU-SK-AT transmission corridor depending on the success of the capacity increase procedure under
Commission Regulatio(EU) 2017/4592

o] Establishment of Szada compressor stati@nx 7.5MW.

“®lnitial year is the planés year of approval.
4 Hungaryi Slovakiai Austria

4 Romania Hungary



- Investments necessary for meeting the reverse flow obligation prescribed
Regulation(EU) 2017/19383 and implementation of reverse flow with Member States of the Energy

Community as well.

o] Unconditional projects: Implementation of reverse flow transmission between Serbia and
Hungary along the existing lines, with unchangespacity (Kiskundorozsma metering

installation + hub connections);

o] Conditional implementation, depending on the success of thetéomgcapacity reservation

procedure:

T Upgrading of the SerbiaHungarian (reverse flow) transmission route with increased
capacity. (The drawing up of the auction terms of the line is under way.)

1 Conversion of the capacity from Hungary to Ukraine into-imvarruptible capacity.

- Establishment of new croé®rder capacity depending on the success of the capacity increase
procedures under Commission Regulatigl)) 2017/459:

o] Establishment of new Hungari&@iovenian reverse flow crof®rder capacity in two phases
T with a capacity of 50re%h (0.44billion m3/year),
T with a capacity of 230/30&/h (2.0/2.6hillion m3/year)
i in the procedure under Commission Regulafeid) 2017/459.

1 Project proposed for conditional implementation in the 410th year: Establishment of
uninterruptible capacity in the Hungary > Austria direction depending on the success of the procedure
under RegulatiofEU) 1938/2017.

(i) Goals planned in relation to the utilisation rate of Hungarian gas pipelines:

To increase the utilisation rate of energy infrastructures, reduce systemic costs and implement the
climate-friendly transformation of the energy system, Hungary assigns a priority to implementing the
most favourable heating and infrastructure solutions with the phasing out of energy infrastructures
built in parallel, as regulated by Government Decision N@2/2018 of 2December 2018. (Furgh

information is provided in point vi. of Chaptgr2.)
2.4.3. Market integration

I. National objectives related to other aspects of the internal energy market such as increasing
system flexibility, in particular related to the promotion of competitivégtermined
electricity prices in line with relevant sectoral law, market integration and coupling, aimed at
increasing the tradeable capacity of existing interconnectors, smart grids, aggregation,

demand response, storage, distributed generation, mechaniem dispatching, re



dispatching and curtailment, and retiine price signals, including a timeframe for when the

objectives shall be met

Regional market integration facilitates the implementation of efficient trade flows, the balancing of demand
and supfy volatility between countries and improves the security of supply.ifitrease of crossborder
capacitiesand theestablishment of harmonised rules allowing efficient flows of electricity and natural

gas between countriesare the two prioritised objewtts of energy market integration in the region. The
drawing up of regulations enhancing the efficiency of wholesale and balancing markets should be continued;
the framework of the above is provided by the implementation of European operational and gperatin
regulations. Beyond the foregoing it is also necessapydmote projects enhancing the regional role and
liquidity of Hungary's regulated electricity and gas markets.

Electricity market

) It is important to prevent outages in flexible capacities andto improve the capacity for
flexibility. (Taking into account that flexibility is also justified for ensuring the security of supply,
Chapter2.3 also discusses this topic, and point ii. of this chapter is relevant in relation to energy

storage and demarsitle responses.)

(i) Facilitating establishment of independent aggregatorsthe aggregation of consumers belonging to
various consumer segments also plays an important role in exploiting corsdenéiexibility. Local
energy communitiesrepresent a spixd form of aggregation based on renewable energy production.
They contribute to ensuring the local consumption (e.g. within a transformer zone) of produced

energy and that production fluctuations do not load the distribution network.

(i)  Preparation of the electricity network for the growing spread of decentralised capacitiegThis
is also a relevant goal in relation to the security of supply. Further information is provided in
Chapter2.3.)

(iv) Increase of crossborder capacities: Although the capagit of highvoltage crosdorder lines
reaches 50 of Hungarian gross installed capacities, and Hungary can import electricity from all
neighbouring countries, with the exception of Slovenia, the relatively limited capacities with Austria
and Slovakia stillimit imports of cheaper electricity. Due to limited crdm®der capacities, the price
of Hungarian wholesale electricity remains higher than in neighbouring countries. Based on a broad
comparison in Hungary's region, Hungarian wholesale prices arevelatigh (details relating to
price trends are provided in Chapfes.3). Further strengthening of regional market integration is

therefore justified in this regard as well.

(V) Market coupling: beyond the increase of cressrder capacities, it is alsoecessary to increase
market coupling and to improve the efficiency of operating coupled markets. To this end, we aim to

further enhance the coupling of both inttay and dayahead markets on the electricity market, and to



efficiently operate these matke This, however, requires the coordinated determination of transfer

capacities and their availability for trading.
(vi) Encouragement of the market launch of innovative energy supply solutions.
Gas market

As a result of regulatory changes and infrastmectnvestments implemented in the past decade, a diversified
supply model has evolved on the basis of multiple sources of supply. With the exception of Slovenia, Hungary
has established gas network connections with all neighbouring countries. The expahsimport
opportunities and the availability of alternative trade routes significantly contributed to the decline in domestic
gas prices (see Chapteb.3. for details on price trends).

In the future Hungary aims to facilitate the operation of an integated gas market, enabling the
sustainable reduction of consumer energy costs, in accordance with relevant EU directives and
regulations. The increase and optimisation of Hungary's natural gas purchase options offers is the biggest
guarantee for achievingpeé above goal, and also guarantees the security of supply. The above is also crucial

for the implementation of infrastructure development.

In the short term, Hungary's key objective is the management of risks that threaten these favourable conditions

due b the uncertainty of the route of Russian deliveries to Europe.

The efforts aimed at ensuring the security of suppbyesented in point i. of Chapt@l3 - also advance
regional gas market integration through the diversification of sources and routesughl only a minimal
guantity of gas can currently be imported from Croatia, Romania and Serbia due to lagging development in
the partner countries, a real reverse flow interconnection from Rothamd Croatia is already under
implementation, and thergeanegotiations under way for ensuring access to Russian sources from Serbia

expected to become available from 2021.

Access to the LNG terminal planned on the island of Krk renders the establishment of potential gas imports
from Croatia particularly impoaint for Hungary. The above option, namely, would provide access to
potentially competitively priced gas sources (with global prices similar to those of oil) for traders involved in
supply in Hungary. This would also bolster Hungary's bargaining positsegaws Russia in negotiations on

i mport contracts after 2021. I ntegration of the t
improving the competitiveness of Croatian LNG, which in practice would lead to the elimination of cross
border taiffs. Negotiations on market integratidn which may also contribute to the improved use of

Hungarian storage capacitté commenced in July 2019. To ensure implementation of the Croatian LNG

46 In the first phase of upgrading the Romankumgarian interconnection expected in the second half of 202@&n
uninterruptible transfer capacity of 896 678 kWh/h, i.e. 1.75 billidmnmually, will become available from Romania to
Hungary as well.

47 Storage capacity could become an important pillar of Croatiangarian market coupling.



project, consultations are also held on acquisition of a Hiargatake.

The promotion of gas market integration in the region is a strategic goal going beyond the LNG project; a
market free of crosborder tariffs, operating with single wholesale price signals can lead to more effective
competition, lower prices angreater security of supply. We are therefore also exploring market coupling

options with Slovakia, Slovenia, Austria and Romania.

In parallel with the promotion of market integration, Hungary also aims to further strengthen the liquidity and
regional prce indicator function of CEEGEX, the Hungarian gas exchange. It is additionally aiming to
support natural gas market integration by devising a regional sales model for its storage capacities.

Sector coupling

As regards integration, Hungary also aimsptomote the interconnection of the production processes of
various forms of energy (electricity and heat, and fuels). The gas and electricity markets are already connected
at a number of points, t heref or e magicyclesyandtrédg@atogyo o r d

framework is a priority.
(Additional information on sector coupling is provided in point i. of Chafter3.)

. Where applicable, national objectives related to the -dizariminatory participation of
renewable energy, demandsponse and storage, including via aggregation, in all energy

markets, including a tim&rame for when the objectives are to be met

To ensure costeffective levels of aid, in the future, aid within the REAS framework will only be
available through technolog-neutral renewable capacity tenders(details on the REAS scheme are
provided in ChapteB.1.2); production aid will be available within the conventional fieeslystem only for
experimental technologies and model projects. The first successful REAS lemnugred in the autumn of

2019 demonstrated that the amount of necessary aid is adjusted to declining investment costs. The tender
launched in the autumn of 2019 can ensure the adjustment of the amount of aid to decreasing investment

costs.

As regards theeffective integration of renewables, a greater contribution of renewables producers to

the reliable operation of the system is a key factor in the future.

To ensure the coseffective integration of renewablest is necessary to encourage the use iminovative

technologies (energy storage, increased capacities of existing network elements) and operating modes
(demand side responseghat support improvement of the dispatchability of the electricity system by also
minimising the necessity of networkdgopment investments (and their costs) and allow the integration of

decentralised energy production based on renewable energy sources to the extent possible.

(Chapter2.3 on the security of supply is also relevant in relation to storage and demandswhses.)



iii. Where applicable, national objectives with regard to ensuring that consumers participate in
the energy system and benefit from-gelfieration and new technologies, including smart

meters

The falling cost of renewable energy production,itdlgation and the growing affordability of smart
metering are leading to a major paradigm shithe noti on of the Opassive
replaced with that of the active (partially selfsufficient) prosumer. This necessitates complex,
differentiated energy policy solutions for consumer segments and at the same time a tailored and flexible
approach, with the development of diversified service packages.

A fundamental prerequisite for active consumer participation on the market is the regulationof
consumption in cases where this is not yet possibl€he more extensive use of smart meters in the
electricity and natural gas sectors, appropriate implementation of heating centres serving homes with district
heating, controllability of the systemsdathe wide ranging use of cost allocators, establishment of the active
system operation capacity of distributors will allow consumers to receive accurate information on their energy
consumption, competitive service plan offers from their suppliers witmtistained or improved quality of
service. (Further information on goals relating to smart metering is provided in point vi. of Ghapter
Ensuring regulation of consumption not only enables active consumer participation in the electricity system,
and thereby their participation in demasdle responses (DSR), but also facilitates consumer control of
overhead costs. To this end, in relation to households and small corporate consudegsndent
aggregators(a special form of energy communities) areded, which combine several consumer load or
production units for buying and selling on a regulated energy market (exchangtedaly market (DAM),
intraday market (IDM), system level services market, local distribution flexibility market).

With the spread of householdsized PV panels, a growing number of consumers can generate their own
energy, which not only offers the option of a more active presence on the market beyond the conscious
regulation of consumption, but also strengthens energy independenca a household scale(Point v. of
Chapter2.1.2 provides additional details on enhancing energy production for private purposes, and the

establishment and support of energy communities.)

\2 National objectives with regard to ensuring electricity systelegaacy, as well as for the
flexibility of the energy system with regard to renewable energy production, including-a time

frame for when the objectives shall be met

The priority of improving flexibility should be ensured within the entire vadded chainfrom the provision

of resources to production and energy transmission, distribution and energy consumption (demand side).

The reserve requirements of the electricity system and the determination of technical reserve requirements is

in each case adjustedo the characteristics of the current system, in accordance with



Regulation(EU) 2017/1485, including the share of renewable energy. Such determination takes into account
the maximum expected contingency and the expected balancing demand, togetherneithettigorobability
distribution. At least 506 of reserve capacity requiremenidetermined according to the methodology of the

Regulation- must be provided from national sources.

Points (i) and (i) of this chapter and Cha@e3 present other flexility objectives (including those related to

energy storage and demand side responses).

V. Where applicable, national objectives to protect energy consumers and improve the

competitiveness of the retail energy sector

Low overhead costs, strengthening engy independence, broad freedom of choicghese values are
relevant for consumers, which build on solutions proposed by the consueed energy strategy. The
focus on consumers is expressed on multiple levels of the new Hungarian energy stratlgymaint
programmes and objectives. Support of household energy production for private purptsaeby
encouragement of consumers to become energy producers (prosuraedsjacilitation of the use of smart

meters are all means of shifting focus on coners.

On the side of suppliers and network operators, the sustainable reduction of overhead costs is supported by
strengthening wholesale market competition, establishment of the smart grid and limits to infrastructure
operating costs. On the side of comers, a decline in demand through conscious energy consumption, use of
opportunities offered by decentralised household energy production and optimisation of supply methods can
contribute to coseffective energy supply. In relation to point iii. of tleisapter it may be necessaryctrry

out the conceptual reform of administrative price control of electricity, natural gas and district heatin

relation to electricity and natural gas, one option is the review of eligibility for universal séniite
acmordance with Directive (EU) 2019/944 of the European Parliament and of the Cbandilin relation to
requirements set out in Government Decision1M32/2018 of 2December 2018 i and the offer of
different service packages within the framework suppigintaining the results of the reduction of overhead
costs. In relation to district heat, the option is to review the aid scheme, as the currently applied methodology
does not encourage the ceffective implementation of investments necessary for theemightion and

greening of the district heating system.

Customers (consumers) should be projected a vision that not only reinforces the prosumer concept, but in

which suppliers offering flexible choices can also play an active role. Due mainly to tixed and cost

48 Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on common rules for the
internal market for electricity and amending Directive 2QT#U (recast).

49 Government Decision Nb772/2018 of 21 December 2018 on decisions laying the groundwork for a new National
Energy Strategy.



based nature of pricing, competitiveness of the sector can be ensured through the emergence of customer sidk
needs to the extent possible and the development of satisfying such needs. For this reason @&aitoeo
services provided to enmy final customers (mainly those eligible for universal services)d establish
regulatory conditions necessary for improving the customer experiencélhe programme covers the
development of digital administration channels, introduction of digital siggmtand the design of a

consumeifriendly invoice template.

Participants of the energy supply market assign a priority to vital systems and system components when
repairing disruptions in energy supply. A sectoral regulatory frameivodvering aspects dfoth procedural

law and technology should be drawn up that ensures the definition of exceptions and priorities necessary for
the continuity of supply for organisations, service providers and operators involved in remedial and restoration

measures.

When planning and providing services, participants of the energy supply market should take into account
dependencies between individual critical infrastructure sectors. To this end, legal standards ensuring effective
protection measures should be drawn up alsessing the particular sectoral characteristics.

2.4.4. Energy poverty

0] Where applicable, national objectives with regard to energy poverty, including dréime

for when the objectives are to be met

The Government measures launched in January 2013, concerning consumers falling within the scope of
universal services, have been guaranteeing affordable energy supply and financial foreseeability to consumers
of universal services through fixed universahdce tariffs for more than half a decades a result of

reduced energy overhead costs, district heating, natural gas and electricitypecame extremely cheaper
compared to the year 2013, thus the household energy costs of Hungarian consumers are onédef t

lowest in Europe. Hungary will measure the success of policies aimed at further easing heating related
difficulties by monitoring the share of households spending at leg® @btheir income on energy costs

(9.8% in 2016).Hungary needs to assist, irparticular, vulnerable consumer groups.In this regard we

will mainly focus on two clearly distinct social groups: large families living in sifegheily houses in small
municipalities and single pensioners living in apartment blocks (or to a lesset @xtsimglefamily

houses}?

The lignitefired Méatra Power Plant plays an important role not only in energy production but also on the
labour market, therefore he st ructur al reform of the power pl an

(for furtherdetails see point of Chapt2r3).

50 http://mekh.hu/download/8/22/c0000/nemzetkozi_arosszehasonlitas 2019 december.pdf

51 szazadvég (2019): Strategic studpurvey of Hungarian energy poverty, drafting of policy proposals aimed at its
mitigation, in consideration of the separation of energy social policies to the maximum extent possible.
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2.5.Dimension of research, innovation and competitiveness

i. National objectives and funding targets for public and, where available, private research and
innovation relating to the Energy Union, including, where appiaie, a timeframe for when the

objectives are to be met

The Government of Hungary is committed to the innovative reform of the energy #ekéyrobjective is to
increase energy RDI output and to maximise economic development opportunities offered bypergy

innovation and climate change.

The Government has initiated broad sectoral dialogue to survey the innovation potential. Based on the new
National Energy Stratedydrawn up within the framework of and in parallel with the NECP, and adopted by
the Gaovernment simultaneously with the NECRHungary assigns a priority to determining the directions of
energy innovation, the implementation of supporting regulatory changes and in the creation of financing

opportunities for innovative projects.

Within the framework of the new energy innovation strategy Hungary plans to encourage use of innovative
solutions that ensure the smooth transformation of the electricity markets based on electrification,
decentralisation and digitalisation, on the one hand, and lootgrio fulfilling objectives relating to the
expansion of consumer choices, the strengthening of the security of supply and the-fdtmaiie
transformation of the energy sector, on the other. Innovation in the energy sector should also support the
pefformance of the Hungarian economy, increase national RDI capacities and create industrial development

opportunities to the extent possible.

il. Where applicable, national objectives relating to the year 2050, supporting the spread of
clean energy technolégs, and national objectivesncluding longterm targets (for 2050) relating

to the introduction of lowCO; emissions technologies, including decarbonising technologies for
energyintensive and carboimtensive industrial sectors, and to the relat€®, transport and

storage infrastructure
ii. Where applicable, national objectives relating to competitiveness

Hungary assigns a priority to strengthening the framework of qualitative growth and to further enhancing
Hungary's innovatiowriven competitivengs; these efforts will result in more successful enterprises, more

jobs, greater added value, and ultimately in a higher standard of living and a better quality of life.

Hungary's characteristics offer a favourable background for establishing innedwti®m competitiveness.
By building on the Hungarian undertakings playing a leading role in the manufacture of electrical machinery,
the automotive industry and in IT solutions, Hungary will not only be a user of new technology, but could

become an active @yer on the innovative energy market.



3. POLICIES AND MEASURES

Annex1 includes detailed information relating to the policies and measures; this chapter only provides a

summarised overview.
3.1.Dimension of decarbonisation
3.1.1. GHG emissions and removals

I. Policies and measures to achieve the target set under Regul&atiyr2018/842 as referred
in point2.1.1 and policies and measures to comply with Reguléfibi 2018/841, covering
all key emitting sectors and sectors for theardement of removals, with an outlook to the
long-term vision and goal to become a low emission economy and achieving a balance

between emissions and removals in accordance with the Paris Agreement

GHG emissions in the energy industry (generation of é@gtand heat, petroleum processing, production of

solid energy resources) are determined by the quantity of energy used in processes and the unit emission
factor of energy sources. GHG emissions can be reduced by decreasing the quantity of consumed energ
increasing the use of renewable energy sources, and by replacing fossil energy setitikea higher

emission factor with nuclear energy or with other energy sources with lower emission factors. Chapters 3.1.2
and 3.2 present measures aimed spetificat increasing use of renewable energy and improving energy

efficiency, while Chapte8.1.3 describes measures relating to the decarbonisation of transport.

Among the instruments financed with the Economic Development and Innovation Operational Rr@gram
(EDIOP) and the Competitive Central Hungary Operational Programme (CCHORjetliescheme of the
Hungarian Development Bank in the exclusive ownership of the Hungarian State, is worth noting, which
aims to provide funds necessary for building engrggformance investments serving the improved energy
performance of buildings in the retail sector. The credit is offered to private persons, apartment blocks and
housing ceoperatives, subject to a minimum %0 own contribution, servinginter alia, the ypgrading,
insulation of heating systems, the replacement of doors/windows, and the installation of renewable sources of
energy, i.e. PV panels, solar thermal collectors, heat pumps and modern wood gasification equipment. The
repayable amount of credit isimmised at HUF 50@00 and maximised at HUF Iillion for private

persons, and HUF million for apartment blocks and housing-gperatives, per dwelling. The credit has a

maturity of maximum 20 years, with%@ interest.

In addition to programmes suppag energy efficiency and renewable energy, rtf@ntaining of nuclear
capacitiesplays an important role in reducing greenhouse gas emissions. Pursuant to the intergovernmental
agreement between Hungary and the Russian Federation, two new nuclear potvanipd will be built in
Hungary by 2030, each with a capacity @D MW (Paks 2 project).

Point iii. of Chapte.1.3 coverdgransport measures.



We currently plan to reducagricultural emissions by prescribing correct agricultural practices and with

various aid schemes.

Act CLXXXV of 2012 on waste sets out general rulesmaiste managementThe currently prepared new

waste management strategy will define waste management targets and measures fe2026€ pesiod.

To increaseCO; sink capacities & will significantly increase the share of areas covered by forest and other
tree stock consistently with thdational Forest Strategy to maintain theCO, sequestration capacity of

forests we will improve the resilience of forests against environmeutat$a

Beyond the foregoing, fulfilment of our objectives will also be served byptlogramme aimed at
establishing an energy and climate literate sociefybased on energy and climate literacy enhancing
campaigns targeting different age groups and edutdtiawareness raising measures focussing on younger

generations.

Within the framework ofadaptation to the adverse effects of climate change, the National Adaptation
Strategy (NAS)i referred to in above Chapt2rl.l.i.i plans to integrate climate changas an absolute
boundary condition, in the following policy and action areas up to 2030, taking into account aspects of nature

conservation and landscape protection:

- human health,

- water resources management,

- disaster management and security policy,

- agriculture and rural development,

- landscape protection and nature conservation,
- forest management,

- built environment (spatial and urban development, spatial and urban planning, municipal

infrastructure),
- energy management,

- tourism.

ii. Regimal cooperation in this field, if applicable
Supporting the implementation of Hungary's National Climate Change Strategy

The project under preparation consists of two elements, both of which serve implementation of the National

Climate Change Strategy bfungary. The first element focusses on the national monitoring, evaluation and



reporting framework related to energy and climate policy, while the second one deals with aspects of
environmental impact assessment. The Swedish Environmental Protection Agepaxticipating in the

project in cooperation with the Mining and Geological Survey of Hungary and the MIT.

Western Balkans Green Fund Project

The Western Bal kans Green Fund Project (hereinaft
leading role in the development of projects of Western Balkan couftitniefated to their Nationally
Determined Commitments and climate adaptation objectives, and allows Hungarian undertakings to access
more tender opportunities within the region. The WesRalkans is an emerging region of Europe where
economic growth exceeded the average EU rate in 2017. Notwithstanding the positive trends, some of the
challenges and risks are still rooted in extreme climatic events and environmental pollution. Such risks,
however, may also encourage the introduction of new, efficient technologies and methods to ensure a greener
and more sustainable future in the Western Balkan region. The project supports the transformation process,
aims at the inclusion of Hungarian comm) and may provide assistance in meeting the EU accession
obligations of countries in the Western Balkan region, in addition to enhancing the provision of services with

high added value and the trade in goods.

The Project approved by way of GovernmentiBien No1770/2018 of 2December 2018 consists of two
phases. The Hungaridimanced NyugaBalkani Zdld Kézpont Nonprofit Kft. was established in the first
phase in 2019, which aims to finance preparation ofdadget projects and create tender opputites for
Hungarian companies in areas where Hungarian companies are traditionally strong (e.g. preparatien of large
volume projects, technical design, engineering works, drafting of business plans etc.). In the second phase of
the project,in 2021, afeh ( her ei nafter O6Multidonor Fundd) woul d
donors, operating with a significantly larger budget, offering financial instruments considerably more refined
than the nowefundable aids. Upon the Hungarian initiatileyond the offers of other governments involved,

the Multidonor Fund will also mobilise market capital to finance green technology transfers agiiksion,
climatefriendly investments that support adaptation. The Multidonor Fund can operate effettaisly in

fields and in mediurscale investments that fall outside of the focus of major internatioealj. EBRD,

Green Climate Fund, World Bank, European Investment Baakd national funds active in the region, by

seeking synergies with them.

iii. If applicable, without prejudice to the applicability of State aid rules, financing measures,

including EU support and the use of EU funds, in this area at national level

52 Republic of Albania, Bosnia and Herzegovina, Republic of Kosovo, former Yugoslav Republic of Macedonia,
Montenegro, Republic of Serbia.



Decarbonisation efforts are currently significantly supported by operational progsaimpiemented with

EU funds, including the Environmental and Energy Efficiency Operational Programme (EEEOP), Economic
Development and Innovation Operational Programme (EDIOP), Competitive Central Hungary Operational
Programme (CCHOP), Integrated Transpdgvelopment Operational Programme (ITDOP) and the Rural
Development Operational Programme (RDOP). The goals of the programmes include increased use of
renewable energy, improvement of energy efficiency, support of sustainable mobility, developmene of wast
management and waste water treatment, and supporting protection of forest resources and forestation.

In the third trading period (2013020) of the EU emissions trading scheme, a specific share of revenue from
the sale of emission allowances @Oof EUA Il allowance sales, 10% of EUAA aviation allowance sales)
is used for budget appropriation managed undeGtieen Economy Financing Schemehapter.

The REAS schemei described under poidt1.27 plays a key role on the Hungarian energy market by
supporting electricity produced from renewable energy sources.

3.1.2. Renewable energy

I. In relation to renewable energy, policies and measures necessary for implementing the
national contribution to the mandatory EU target set for 2030, the trajectogfesred to in
subpoint (2) of Articlel(a), and- if applicable or available- elements referred to in

point2.1.2, including sector and technology specific meastires

Beyond information provided in poiBtl.1, the following policies and measures suppdfiiment of the

renewable energy objectives.

The increase irlectricity generation for the grid in Hungary was primarily boosted by the faedystem

(FIS) until the end of 2016, which provides operational support (guaranteeth fesaiff higher thanthe

market price). This system was replaced byRbeewable Energy Aid Schem¢@REAS) in 2017, which also
provides operational support and supports the market integration of renewable energy generation as well. In
addition supporting the construction aéw units, the REAS also supports the use of renewable energy (so

called brown bonus).

To ensure costffective levels of aid, in the future aid within the REAS framework will only be available
through technologyeutral renewable capacity tenders; productiaid will be available within the
conventional feedh system only for experimental technologies and model projects. The funds we plan to
offer to electricity producers using weatltapendent renewable resources are competitive with credit

products avdable to foreign producers.

53 When planning these measures, Member States must take into tatiteuend of the lifeycles of existing
installations and the potential for repowering.



REAS aid is provided for the generation of renewable electricity, except for the brown bonus, which is related
to new investment, and implementation is hot commenced before application for the aifudidlting
power plantsand waste incinerator power plants are eligible for aid only for the share of electricity generated

from renewable energy sources (in proportion to fuel heat).

Under the REAS scheme, aid aimed at the installation of capacities of at M#étid awardedonly under
artificially established competition. Within the framework of the REAS green bonus tender, aid is available
not only to newly invested power plant units, but also to existing power plant units undergoing major overhaul
or an upgrade in excess %9 % of the original initial investment cost. The amount of aid available under the
REAS scheme depends on the production capacities of the given power plant. Within the REAS category of
feedin aid (REASFIS), power plants with a capacity of less thamMW are eligible (except for wind)n

relation to these power plants, produced energy is received by MAVIR Zrt. from producesis)faed sold

on the regulated electricity market operated by HUPX Zrt. Pursuant to legislation in force on the date of th
NECP, a maximum annual amount of HUFbBillion in new aid may be allocated within the framework of

the REAS up to 2026.

To increase electricity generation based on renewable energy sources, it is necessary to ensure the cost
effectiveness of integratingenewable investment, to maintain the security of supply and system

dispatchability, and to prepare the electricity grid for the-effstctive integration of decentralised capacities.

The nearly zero energy building performance level applicable aftér 208ewly built immovable property
prescribes an average 26 share of renewable energy, thus production facilities currently defined as a
householescale power plant are expected to further grow at an exponential rate. As regards individual
heating, thec oncep't of 6househol d6 (decentralised) ener

solutions using heat pumps and efficient biomass.

Hungary encourages the installation of PV systems to partially supply private electricity consumption. We aim
to haveat least 20000 households with roghounted PV panels with an average capacityldivdby 2030.

As noted in the pol tbengfit athaysisiahleigetf f ¢ cti iethhlcgd dé o st ct
sent to the European Commission on(tober D17, the replacement of existing natural gas based district
heat generatiowith renewable heat generationis justified. The above projeciannotbe implemented in

Hungary on a market basist can only be supported with substantial investment aid.

In the 2014 2020 period, the construction of heat generating facilities based on renewable energy sources
receives investment aid in Hungary, which contributes to the significant increase in biomass based and
geothermal generation of district heat. In the futines construction of new biomass and geothermal district
heat generation capacities will be encouraged in this field with-ihighsity norrefundable aid after the

2014 2020 programming period as well. Hungary also aims to facilitate the use of enengyném

recyclable waste for district heat generation.



Implementation of th&reen District Heating Programme and increased consumption of energy recovered

from waste water treatment, landfill gas and agricultural biogas play a key role in replacing gextusal
increasing use of renewable energy on the Hungarian heat market (greening of the district heating sector by
increasing recovery of geothermal energy, biomass and waste for heating/cooling). Encouraging use of these
resources will be developed feach larger district heating zone, based on a detailed analysis, in consideration
of local characteristics. To implement the programme it is necessary to review current district heating price
controls. The review of price controls will be followed by ttstabélishment of conditions of competition on

the district heat market.

Hungary will encourage use of heat pumps and the burning of biomass in efficient individual heating
equipment to satisfy the heating and cooling needs of modern buildings.

We encouragehe establishment of biogas plants processing agricultural waste to both satisfy local heat
demand and to feed in purified biomethane to the natural gas network.

Point iii. of ChapteB.1.3 covergransport measures.

. Where relevant, specific measuries regional cooperation, as well as, as an option, the
estimated excess production of energy from renewable sources that could be transferred to
other Member States in order to achieve the national contribution and trajectories referred to

in point2.1.2

Within the framework of the EU budget for the period between 2021 and 2027, thié @&gramme
supports investment in European infrastructure networks in the transport, energy and telecommunications
sectors. Synergies between the three sectors and growingbordss competition in the field of renewable
energy are key areas of the CEern2020 that aim to speed up digitalisation and decarbonisation in the EU

economy.

Five EU Member States neighbour Hungary, therefore we are focussing on exploring the potential for joint
projects implemented within the framework of the CEF and are tpesooperation with neighbouring

countries.

iii. Specific measures on financial support, where applicable, including Union support and the
use of Union funds, for the promotion of the production and use of energy from renewable

sources in electricity, héiag and cooling, and transport

The REAS schemei taking effect 1January 2017 plays a key role on the Hungarian energy market by

supporting electricity produced from renewable energy sodt¢esint i. of ChapteB.1.2 provides details on

54 Connecting Europe Facility
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the REAS schae.)

Support of the installation of PV panels aimedegtlacing electricity consumption for private purposes
and at community levelis planned jointly with refundable aids of operational programmes in the ZIZ/1

programming period.

In relation tolocal cooling and heating encouraging the use of heat pumps, burning of biomass in efficient
individual heating equipment, and the establishment of decentralised community heating plants producing
renewable energy is implemented with mrefundable aids.

The sipply ofdistrict heating based on renewable energy and its energy efficient upgrade can be encouraged
with nonrrefundable aid of operational programmes in the PRA27 period, carbon credit revenues and
revenues of the Modernisation Fund launched in 2024 are also planning to introduce heat storage aid (and
possibly FIStype aid during the heating period) for efficientgenerated district heating.

The establishment dfiogas plants processing agricultural wasteshould be encouraged with refundable
aids in the 20222027 period.

The further spread folar power stations and biomass power plants supported by the operating aids of

the REAS scheme, while the spreadjebthermal power plantsmay also be encouraged by the pilot project
relating to the @othermal Guarantee Fund to be launched in 2020 during the period of theHBnggsian
Cooperation Programme Il. In case of positive experience relating to the pilot project, investment aid may also
be considered with nereimbursable funds of the relewaoperational programmes in the 2@127

programming period.

From 2021 the Modernisation Fund could provide some of the funds not covered by network access fees,
necessary for thegystem integration of weatherdependent renewablescarbon credit revenuedll finance
the implementation of a reliable meteorological forecasting systeavering a large area for efficient

scheduling of weathetependent renewables producers.

From 2021 the nenefundable funds of the operational programmes and the Modtonig-und will support

the spread ofseasonal electricity storage and battery energy storagenetwork upgrades and
implementation of smart networks. Demaside regulation and related fundingsmhart metering promoting
network flexibility will be implemated with norrefundable aids under the relevant operational programmes
of the 20212027 period. Thenergy developmeni based on renewable energy, aimed at reducing natural
gas consumptioni of power-to-gas production (biomethane, hydrogen), municipalits, parts of
municipalities, pilot projects planned for testingomplex consumer DSR solutions, independent
aggregators and renewable communitiesand for promotinghe flexibility of the distribution network

and integration of renewable producerscan bemnplemented with carbon credit funds.

(mekh.hu/download/e/fc/40000/mekh_metar_tajekoztato 2017 _nov.pdf)



In the transport sectoimplementation of the necessary electric charging infrastructure, development of
second generation biofuels and promotion of carriage of goods on road with alternative propulsion, and

the replacement of the light commercial vehicle fleet of the postal service or other (public) services with

clean vehiclesis possible with nomefundable aids of relevant operational programmes in the-2021
programming period. Transport electrification and iempéntation of the infrastructure necessary for
development could also be financed with credit offered on the market and by the European Investment Bank.
The funding ofpublic transportation by road with alternative propulsion could be implemented with

carbon credit revenues, while tlgevernment electric fleetcould be expanded with national budgetary funds.
Funds of the European Clean Mobility Fund (as part of the CEF) are also available sudtaidable and

innovative transport.

V. Where applicable, ssessment of the support of electricity from renewable energy sources
which Member States are to provide pursuant to Ar6¢4H of Directive (EU) 2018/2001

The REAS scheme supporting production of renewable electiicipyesented in the above pointis
continuously evaluated; new tenders are launched on the basis of such evaluation. The first invitation to tender
was published in September 2019. The successful REAS tender demonstrated that the amount of necessary ai

is adjusted to declining investmerusts.

V. Specific measures to introduce one or more contact points, rationalise administrative

procedures, provide information and training, and to facilitate energy purchase agreements

Summary of policies and measures within the support framework tcstbblighed by
Member States to promote and facilitate the development of autoproduction and renewable
energy communities pursuant to Arti@d&(6) and Article22(5) of Directive (EU) 2018/2001

Hungary will encourage initiatives that ensure the local coptiomof electricity. In this regard the support

of developing energy communities is a priority; the energy commurgisya separate consunppducer unit

and settled entity should be clearly defined in regulation. In relation to the above it is a&sessary to

define in regulation a community metering point in addition to the metering point of prodactisamption.

It is a priority to extend net metering (or an equivalent incentive programme) to apartment blocks, as the
means of the distribution gfroduced energy beyond the sole connection point is irrelevant in terms of the
distribution network. The programme also contributes to reducing network losses. Laying the groundwork for
establishing communities within the transformer zonesisasdeeed goal . The opti on o

heating plantsd as ¢davedgogy communities is a third

As regards the establishment of renewable energy communities, the question of vulnerable consumers and the
security of supply is assigned a priority; tlegal environment should allow even a miniatacale district

heating zone to fulfil these two criteria.



Vi. Assessment of the necessity to build new infrastructure for district heating and cooling

produced from renewable sources

The role of economicand environmentally friendly district heating should be enhanced. As a first step, it is
necessary to rationalise the existing district heating system by optimising production capacities. Hungary aims
to establish the infrastructural conditions necesgarintreasing the utilisation rate and heat output of district
heating generating facilities based on renewable energy sources. It is also important to complete the
modernisation of the consumer side. The transition of energy production to biomass erngalotieat
sources can be achieved with the introduction of incentives after professional consultations. In parallel with
existing district heating systems typically operating in large cities, with favourable legal and economic
conditions it is necessaryg promote the implementation new, srredhle, local systems based on-seipply.

It woul d be appropriate to i mplement the regul at
within the framework of energy communities. In addition to enhameéigsupply and energy independence,

it is also important to guarantee economy and energy security to connecting entities (institutions, private
persons, undertakings) when developing local district heating zones.

Vii. Where applicable, specific measuras the promotion of the use of energy from biomass,

especially for new biomass mobilisation, taking into account:

T biomass availability, including sustainable biomass: both domestic potential and imports

from third countries

T other biomass use by otheectors (agriculture and forestiyased sectors); and measures

aimed at the sustainability of biomass production and use

TheForest Act ensures by law and requires that the forest owner replace its cleared forest in the quality and
by the deadline presced for such forest, thereby guaranteeing the sustainability of forests and the

continuous provision of their services at national level.

Hungarian forest management is essentially compliant with criteria prescribed in the RED Il Dfective
Beyond the obtiation of forest regeneration, the legality of logging is grounded in forest planning and the
forest supervision system. Most protected natural areas of national priority were declared protected decades
ago. Pursuant to the statutory provision in forcenfi®97, their nature conservation management plans must

be promulgated by law. The nature conservation management requirements of ministerial decrees setting out
the nature conservation management plan must be included in the district forest plansroptherisasis for

forest management. Competent (forestry, nature conservation) authorities verify enforcement of the forest plan

56 Directive (EU) 2018/2001 of the European Parliament and of the Council Déddmber 2018 on the promotion of
the use of energy from renewable sources (recast) (text with EEA relevance).



(including measures aimed at preventing damage to soil). Since the place of production serves as a basis for
choosing tree spexs, in the course of regenerating forests, tree stocks suitable for and preferably most
effectively utilising the place of production (capable of adaptation to future changes) are used to ensure the

long-term maintenance of forests, and the conservatidnegair of their productivity.

3.1.3. Other elements of the dimension

I. Where applicable, national policies and measures affecting the EU ETS sector and

assessment of the complementarity and impacts on the EU ETS
Currently Hungary is not applyirgdditional policies complementing the EU ETS.

Among the systemb6s optional el ement slpc. (int2013 and ap p |
between 2021 and 2030) and Arti@ié(a)(3) (from 2021) of DirectivB003/87/EC. Hungary is also eligible

for funds of the Modernisation Fund.

. Policies and measures to achieve other national targets, if applicable

Ii. Policies and measures to achieve low emission mobility (including the electrification of

transport)

We plan to reduce GHG emissions in thenggzort sector by increasing the blending ratio of biofuel,
supporting the spread of electric motor vehicles and by encouraging the use-@fmiksion transport

solutions.

The Electromobility Act enacted in 2019 aims to regulate electromobility servicd®e dct defines
electromobility services, related licensing, and reporting obligations and rules. Hungary is currently also
supporting the spread of electric vehicles with financial instruments. Private persons and undertakings are
offered aid for purchasinelectric cars and goods vehicles unden@ibes. Aid is maximised at 24 of the

price or HUF 1.5million. Additionally, funds of the Green Economy Financing Scheme are used to
implement other programmes promoting the use of electromobility. The sabsthprogrammes and form of
financing instruments changes year to year. In addition, fully electric cars, cars partially rechargeable in
electrical networks, and zemmission cars are exempt from motor vehicle tax, company car tax and
registration taxThe rate of motor vehicle tax levied on buses, trucks and goods vehicles is also determined by
the environmental classification of the vehicle. Goods vehicles are eligible for additional tax advantages when
carrying out combined goods transport. The emvitental classification of motor vehicles also determines

the rate of the company car tax and registration tax. In conformity with the Jedlik Anyos Plan 2.0, in the future
we also plan to promote the spread of electric vehicles and implementation oféesamgénfrastructure by

means of regulatory, tax policy and financial aid instruments.



The new regulatioti adopted by the Government ensures that by 2026hhe of biocomponentsn fuels
will increase to 8.26 (to 6.1% in petrol). In the future we phato encourage both the use and domestic

production of advanced, second generation biofuels.

To reduce increasing energy consumption in transport, it is also essedgaktop and increase the use of

public transportation, and to offer the carriage obgds by rail as a realistic option for freighting.

Within the framework of theGreen Bus Programme adopted by the Government, around3QD
environmentally friendly local buses are expected to enter service by 2029. In the initial years the programme
wilal so all ow the procurement of compr e-6 moeandeselt ur al
buses, and will subsequently focus on electric vehicles. Beyond public transportation, natural gas and biogas
could play a greater role in the carriage of good

The Policy Framework for Alternative Fuel Infrastructure Development of Hungary defines measures

concerning the development of infrastructure for alternative fuels.

V. Where applicable, national policies, timelines and measures planned to phase gyt ene

subsidies, in particular for fossil fuels
3.2.Dimension of energy efficiency

Planned policies, measures and programmes to achieve the indicative national energy efficiency
contributions for 2030 as well as other objectives referred to in @ohtircluding planned measures
and instruments (also of a financial nature) to promote the energy performance of buildings, in

particular with regard to the following:

I. Energy efficiency obligation schemes and alternative policy measures referredrticias
7(a) and 7(b) of Directiv@012/27/EU, to be drawn up in accordance with Annex Il of this

Directive

Energy efficiency targets are currently served mainly by programmes referred to in above points 3.1.1 and
3.1.3. It is also worth noting that a néax advantagewas introduced in 201 %ffered to undertakings in

relation to efficiency-improving investments. The tax advantage schermeserving enhanced stability of
operationi is being finetuned with solutions in conformity with EU regulations and universally adopted by
national regulations to also ensure the implementation of projects requiring larggmientand offering a

greater energy saving potential.

The National Network of Energy Engineerswas set up in 2017 as an advisory network operating at
government offices and district offices. The advisers are responsible for supporting the energy efficient

operation of public bodiek including local authoritie$ and undertakings, and the reduction of retail energy

57 Government Decree No 186/2019 of 26 July 2019.



consumption with professional consulting. By enhancing the National Network of Energy Engineers it is
necessary to ensure the provision of faegine and personal consulting services to the public with the
involvement of energy and engineering specialists, economic specialists and architects. In the future,
indication of the contact information of the closest network consulting point will becoamelatory for

building performance certificates.

As two new instruments of the energy efficiency policy, we have introduced the obligation scheme
referred to in the EED and encourage use of ESC®pe financing solutions. Within the obligation
scheme, Hurgyy requires energy distributors and/or retail energy trade undertakings to introduce programmes

and implement measures resulting in evidenced energy savings for final customers.

The companies concerned are responsible for finding the mosféexdive neans of such solutions, thus the
introduction of the scheme is expected to achieve the economically optimal fulfilment of energy efficiency
objectives.The obligation scheme also allows suppliers and/or distributors to choose the group of
customersi industry, households, public bodies or the services sectorfor the given investment.

The costeffectiveness of thebligation scheme can be further enhanced with ES¢#@ financing solutions

that simplify and extend access to funds in both the retail aporete sectors (to increase energy production
capacities supporting product manufacturing). The ESCO services can additionally increase the share and
volume of economically sustainable investments, ensure uniform quality of implementation, and contribute t

establishing acceptable price levels on the demand side.

The ESCO model s ar e b as eidfinamaingitimpemedtationecppaer raa ti ioonn 6 psl
modules and are operated at system level. The substance of individual modules, howedverflexdhly

modified, and adjusted to the options and needs of the given project promoters (customers). In the course of
energy efficiency investments implemented with ESCO financing, purchased facilities and equipment are
stated in the balance sheet o ESCO company, i.e. the costs and risks of the investment are borne by the

customer (offbalance sheet financing).

The project is recovered with surplus funds generated with energy savings or-thtefdrvice fee paid by

the customer. The Energy Ramance Contracting (EPC) model is applied in the first case, while the Shared
Savings Contracting (SSC) model is applied in the latter case. Both models are suitable to also satisfy energy
saving needs in parallel with implemented modernisation, and ugragtee the development and
implementation of economically sustainable investments. The EPC model is also committed to realising the

savings ratio measured in advance and subsequently specifically set out in the energy savings contract.

In relation to building energy performance, energy efficiency investments of the central budget and
local authorities, the ESCO based services minimise or render unnecessary the use of budgetary
resources and EU norrefundable aids thereby contributing to reducing genegalvernment debt and the

more rational use of diminishing funds in the 2227 programming period.



Combined financing available to ESCO companies enables not only the more enhanced use of financial
products, and thereby the use of financing sources blaifar energy efficiency upgrades, but also the
implementation of more risky investments. Financial products have a strong multiplier effect and owing to

their reusability, they can multiply limited available funds.

ii. Longterm renovation strategies gupport the renovation of the national stock of residential
and nonresidential buildings in private and public ownersfijpincluding policies and
measures promoting cesffective deep renovations aimed at the worst performing segments
of the national buding stock, in accordance with ArticBa of Directive2010/31/EU

Hungary willdraw up a Long-term Renovation Strategyby March 2020.
(Measures implemented in this field are presented under the above point.)

Iii. Policies and measures promoting energyicigfficy services in the public sector, and
description of measures aimed at eliminating regulatory and-raguolatory barriers
impeding the uptake of energy performance contracting and other energy efficiency service

models®

Energy efficiency improvementa the roughly 96@00 public buildings of 1200’ 15000 Hungarian public
bodies offer a substantial energy saving potential. Based on experience in other countries, public bodies can
reduce energy consumption by-236% in 5 years. The combined improverheh energy efficiency and the
efficient use of buildings can significantly reduce operating costs, also enabling cuts in the relevant budgetary

expenditures.

We are prescribing more stringent legal obligations to exploit the energy saving potentiabjreitiigon of

public buildings and are developing a personal incentive scheme for operators of public bodies. We are
clarifying rules for implementing the proposals of energy auditors and consultants. We are clarifying legal
regulations relating to the csinuction of nearly zero energy buildings and the decree on certifying building
energy performance. (For additional information see Bi.)

V. Other planned policies, measures and programmes to achieve the indicative national energy
efficiency comnibutions for 2030, and other objectives referred to in p&idt (e.g. measures
to promote the exemplary role of public bodies, eneffjgient public procurement,

measures promoting energy audits and energy management ${steeasures to inform

58 In accordance wh Article 2a of Directive 2010/31/EU.
591n accordance with Article 18 of Directive 2012/27/EU.
80 In accordance with Article 8 of Directive 2012/27/EU.



consuners and to provide trainirfg, and other measures promoting energy effici&cy

In the economic sector, a key objective is sustainable and clfriextdly energy management even by
maintaining and further increasing industrial output. The competitiveoessergy and GHG intensive
industrial activities is guaranteed by their ability to not exceed the unit energy consumption and GHG
emissions of their European industrial competitors. Enforcement of this criterion can be monitored partly
through the operain of the EU ETS, and the GHG intensity and emission allowance data of Hungarian
sectors and European competitofee goal is for emission allowances of Hungarian sectors to at least
reach the EU averageAs a central instrument of this goal, itnecessary to use funds of the Innovation
Fundi managed by the European Commissidsy Hungarian industrial producers to the extent possible.

In parallel with maintaining the existing energy intensive industrial sectors, from an energy strategic point of
view future industrial investments should be made in low energy and GHG intensive, higiech
industrial sectors that support the sustainable and competitive development of the Hungarian economic

structure.

V. Where applicable, a description of policiesdameasures to promote the role of local
renewable energy communities in contributing to the implementation of policies and

measures in points i, ii, iii and iv
Details are provided under point v. of ChaBet.2.

Vi. Description of measures aimed at exiphg the energy efficiency potential of the natural gas

and electricity infrastructurg

The use of gas pipelines and, within this context, changes in network access fees are also relevant in relation
to the distribution network. We aim #ssess in accadance with Government Decision N@72/2018 of
21 December 2018 i the potential phasing out of distribution pipelines with a low utilisation rate
(below 10%) and their possible phasing out with the offer of heating alternatives with low carbon

intensity.

We are installing 1million smart consumption meters in the electricity sector.We will prescribe the

replacement of conventional consumption meiengpon their expiryi exclusively with smart metering

511n accordance with Articles 12 and 17 of Directive 2012/27/EU.
62 1n accordance with Article 19 of Bictive 2012/27/EU.
83 |n accordance with Article 15(2) of Directive 2012/27/EU.

64 Government Decision Nb772/2018 of 21 December 2018 on decisions laying the groundwork for a new National
Energy Strategy.



equipment upon fulfilment of certain conditions, the cost of which may not be charged to consumers. In
parallel we will require universal service providers and authorised traders to offer flexible tariff

packages encouraging the more effective use of the network to consumers with smart meters.
Vil. Regional cooperation in this field, if applicable

viii.  Financing measures, including Wm support and the use of Union funds, in the area at

national level

Targeted solutions offered by companies within the obligation scheme in all economic sectors, with support
provided under ESC®pe financing schemes. Own funds of economic operatorsgradit products of the

EBRD and money market credit institutions should also be used.

Funds may be supplemented with refundable aid offered under the relevant operational programme in the
20212027 programming period, and financing provided from the mattibudget (e.g. maintained corporation

tax advantages serving energy efficiency investments).

Innovation in industrial energy efficiency can be implemented with national innovation funds, operational
programmes of the 2022027 period and financing oppontities offered by programmes directly managed by
the EU.

Credit offered on the market and by the European Investment Bank is also a potential financing instrument.

Support of the smart cost allocation programme of homes with district heating and thatimstaf smart
consumption meters with naefundable aid provided by operational programmes in the-202T period.
Carbon credit revenues and the siefundable funds of the Modernisation Fund launched in 2021 are also
potential financing instrumentsr developing the district heating sector.

3.3.Dimension of energy securit§?
i. Policies and measures related to the elements set out inZ8iht
Electricity market:

The main task is to implement the vision of the electricity market. Main elemethis albove task in terms of

the security of supply:

55 Policies and measures shall reflect the eneffigiency first principle.

56 Consistency must be ensured with the preventive action and emergency plans under Regulation (EU) 2017/1938 of the
European Parliament and of the Council of@8ober2017 concerning measures to safeguard the security of galy su

and repealing Regulation (EU) No 994/2010 (G380, 28.10.2017, ), and with the risk preparedness plans under
Regulation (EU) 2018/... [as proposed by COM(2016)0862 onprisgaredness in the electricity sector and repealing
Directive 2005/89/ET



® Measures serving objectives relating to capacity compliance and the reduction of import dependency:
1 Ensuring reliable, flexible and diversified national capacities

As regards the future of Hungariamstalled capacities, we are focussing on maintaining nuclear capacities
and increasing renewable (mainly PV panel) capacities in parallel with efforts to establish a business
environment that ensures the availability of-§jeesd capacities in a sufficiemuantity for ensuring Hungary's
security of supply and system flexibility.

- Maintaining the level of nuclear production capacities:The construction and entry into service of
Paks 2 play a key role in the planned electricity generation portfolio andet@@bonisation of the
electricity sector. The independent energy organisation of the OECD, the International Energy
Agency (IEA), also notes that to meet the decarbonisation targets, the use of nuclear energy is also

necessary in parallel with significiytncreased efficiency and investment in renewable erférgy.

- Increase of power generation from renewable sourcesSolar power station investments are
thriving as a result of declining investment costs and aid; future investments can be supported by
introducing a coseffective aid scheme and providing network access. Although conditions in
Hungary are most favourable for increasing PV capacities, a moderate presence of alternative
renewable technologies on the market can have additional benefits (g¢.grdliispatchable, such as
biomass). The above would reduce fossil fuel use, demand for imports, and system regulation risks

and costs.

- Availability of sufficient gas capacities within the system:Gasfired power plants significantly
contribute to thedliable operation (dispatchability) of the electricity system. The risk inherent to the
reliable operation of the Hungarian electricity system is that the service life of a numbeffioédjas
power plants will expire in the 2020s, and substantial invessrere needed to extend their service
life. Heat market revenues and rising wholesale market revenues support positive investment
decisions. Since these capacities are important mainly for ensuring system flexibility enabling the
system integration of remvables with variable rates of availability, the market of system level
services should essentially provide possibly lacking investment incentives. If these prove to be

insufficient, other possibilities should be explored as well.

Thus, it is necessary teegularly monitor the availability of sufficient flexible capacities and
necessary to take regulatory measures to prevent situations deemed to carry risk for the security of
supply.

- Lignite based capacitiesWith tightening pollutant emissions requirements and rising GHG emission

571EA (2019): Nuclear Power in a Clean Energy System. 2019. May
(https://webstore.iea.org/download/direct/2779?fileName=Nuclear_Power @lean_Energy_System.jpdf


https://webstore.iea.org/download/direct/2779?fileName=Nuclear_Power_in_a_Clean_Energy_System.pdf

allowances, untilCO, capture and storage become economical it will probably not be profitable to

build conventional codired power plants in Europe. The more modern lignite urfithe Matra

Power Plant will serve strategic reserves, while the older units will be gradually shut down.
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Weatherdependent capacities are playing a growing role in renewable production, thérefarailability
and use of dispatchable capacities necessary for reliable power supply in the system operation of the
transmission and distribution networks is a key strategic task

Shortterm fluctuations in weathetependent production can currentlydsanced mainly by geged power

plants, but the spread of innovative solutions (e.g. energy storage and DSR) should also be enabled. In
addition, the maximised exploitation of opportunities for increasingweatherdependent renewable energy
producton for enhancing flexibility is also justified.

It is essential to promote new types of flexibility services on the market by encouraging energy storage
investmentswvithin the REAS scheme (detailed in ChapteB.1.2)and mobilising regulation options on the
demand side.

It is necessary to encourage energy storage investments andgniicsmlutions (facilitation of operating
renewables and energy storage facilities at a single site with regulatory instruriieist)ecessary to
simplify the licensing process and the accreditation of balancing markets, develop balancing products
more effectively using the technical potential of storage facilitie@.g. introduction of artificial inertigype
products) support innovative solutions in seasonal storage and tpromote the heat storage of

cogenerators.

Hungary is also planning a pilot project to enable the support of necessary innovative solutions in the

storage of seasonal energy:
1 Development of powetn-gas technology based on the already operating donpestitype;

1 Conversion of surplus electricity into heat and its storage in district heating systems also using electric

boilers;
1 Development of optimal storage and consumption of hydrogen produced with electricity;

1 Smallscale testing of the commercial aipption of cold energy and heat storage solutions under

operating conditions.

Several types of technology may be competitive in relation to shorter term st®attgey storage facilities

may also play an important role in efficiently operating transmissbn and distribution networks. The

Clean Energy Package, however, does not support direct ownership of balancing energy storage facilities by
the TSO and DSO, as this could distort competition between storage facilities maintained with balancing
revenues ah operated on a market basis. Therefore, in addition to the transmission and distribution pilot
projects supporting the gaining of necessary operating experience, therdonmodel should be based on

encouraging markdiased storage investments.

Beyond he increase of storage investmenis also essential to mobilise regulation options on the demand

side. Systemlevel regulation should cover consumptiosside control possibilities already implemented



to a major degree AFLC (audio frequency load contjahnd RFLC (radio frequency load control) systems
connecting to the controlled connection points. Tign regulatory task is to establish incentiveghat

could be the most obvious means of establishing a flexible tariff structure.

To ensure a further inease of the DSR potentid,may be also justified to introduce separate products

for flexible consumption on the market of system level services.

In terms of exploiting the DSR potential it is essential to also create a legal environment supporting the
establishment of independent aggregators. (Further details provided in point i. of Ghdy3tgr

To encourage the spread of smart metering Hungary plans to prescribe the replacement of conventional meters
T upon their expiryi exclusively with smart meterg equipment upon fulfilment of certain conditions.
(Further details are provided in point vi. of Chai@&.)

As regardsnnovative system balance (flexibility energy storage and demand managemerit)e following
pilot projects are planned:

1 The launch bpilot projects is recommended f@SOs and TSOs within energy storage

systems;

1 The establishment of a complex, pikitaledresearch and development centrés desirable
to coordinate and complete currently fragmented research, not covering this eidir¢ofi
test the systemic interconnection of various renewable sources of energy and energy storage
technologies;

9 Testing ofcomplex DSR solutionswithin the framework of a pilot programme, on the level
of individual prosumers. Within the framework of thidot project the testing of solutions is
recommended, which offer the DSO a direct option for intervention to optimise the network

load of individual consumers.

Since the new types of flexibility services will mainly be used by system operators artulithiss;i they are
expected to develop incentive schemes ensuring a growing offer of such cap@eitipseventing limited
capacities and ensuring price signals encouraging investment, it is necesgargdiacce marginal cost

based and scarcity pricing,and to eliminate price caps on balancing marketslt is also necessary to
improve the profitability of capacities providing flexible services by reducing operating costs and fiscal
burdens. It is necessary to assess means by which cogenerators integthgdupply of district heating
(CHPs) can be integrated in the group of regulators, as their production upturn during the winter period could

optimally supplement PV power plants producing at higher levels during the summer period.

To ensure the develomnt and evaluation of adequate regulatory incentives it is appropriate to test certain

procedures and technologies with a regulatory sandbox.

To ensure the cogiffective satisfaction of flexibility demand it is necessary to conduct regular exchanges of



experience with countries facing similar challenges and with those possessing operational experience, and to

collect experience relating to law, regulation, incentives and technological best practices in this process.

Based on the foregoing it is justified draft a precisely scheduled action plan to improve the flexibility of the

electricity system.

It is necessary to regularly monitor the availability of sufficient flexible capacitie$ dnecessary to take

regulatory measures to prevent situatioesrded carry risk for the security of supply.
(Point iii. of this chapter provides information relating to the distribution flexibility market.)

1 Guarantee of the security of supply with reserve capacities

To guarantee the security of supply in Hungary mésessary to maintain surplus capacities contributing to
domestic power generation under critical circumstances, e.g. on winter days with peak demand or in case of
limited access to imports for technical reasons. Such capacities should mainly be secarsdufces no

longer able to survive on the market, but their technical condition allows their operation to the extent
necessary. There are various means of maintaining emergency reserves, e.g. in thetfatagiaf reserves
functioning as a componermtf the capacity mechanisnor T as part of system level service$ with
regulatory (tariff) sources throughe network (load redistribution)/disruption reserve systemto ensure

that such capacities earn sufficient revenue for maintaining an adequaieakecbndition.

When selecting the means, it is necessary to consider that strategic reserve is deemed to be a capacity
mechanism, hence it is subject to strict preliminary licensing requirements prescribed by
Regulation(EU) 2019/943 on the internal mark for electricity. Although several system operators have
maintained network reserves in the past, implementation of the Clean Energy Package prescribes their
purchase within a competitive framework. The relevant Union regulation is less stringent takation to

strategic reserves, and the system operator is able to use such capacities in a more flexible manner. Under the
technologyneutral scheme jointly developed by the distributors, also allowing room for solutions building on
storage and demanddsi responses, it could be possible to guarantee a capacity fee in the longer term for

capacities with such capabilities.
9 Crossborder capacities (import capacities)

Crossborder capacities are further increased with new interconnections to Slovakisuaseuently
planned to Slovenia). Upon the increase in Slovakiangarian crosorder capacities, the import capacity

of Hungary is expected to rise by a total afSDMW in the early 2020s. In addition to improving access to
lower priced wholesale miegts, the expansion toward Slovakia also contributes to strengthening the security

of supply in regions of Eastern Hungary.
Implementation of the Slovenian line may further increase dyosder capacities by around@0MW.

Pursuant to requirements of gReation(EU) 2019/943 on the internal market for electricity, a larger volume



of capacity should be announced on the market for existing-booder lines as well, thus trade flows will

also become more efficient. (See Chagtdr2 for PCI projects withlungarian involvement.)
(i) Measures planned for determining the level of the security of supply

Determination of the level of the security of supply in Hungary based on LOLE, LOLP, LOLH indicators,
identification of security of supply risks amdonitoring of potentially negative economic effects (VOLL),
regular review of such risks, determination of target values; coordination of the targeted incentive mechanisms

of the Hungarian electricity system based on targets, actual and expected values.

(iii) The establishment of an infrastructure, regulatory and market environment supporting the

integration of renewables

To ensure that capacity reservations blocked by
prevent the network connectiof @newable producersansparency and economic efficiency should be
improved in distributing network connection capacities.To this end, noiscriminatory capacity auctions

could be held, for example, on a regular basis.

If current regulations and tecical standards remain in effect, the totational public and private
investment requirementfor conventional network development necessary for satisfying dearéindg on
behalf of large consumers and attributable to electrification trendsexpected beteen 2019 and 2030 in

the supply areas of Hungarian distributors edteed HUF 20illion.

Assuming current network connection and network usage practices applicable to PV power plants, the amount
of public and private investment necessary for new PVhecdtions expected up to 2030 exceeds HUF
300hillion.

The goal is to develop complex price control encouraging use of innovative, smart solutions and the
purchase of flexibility services (e.g. energy storage, demand side response) on the markethe couse

of reviewing the distribution price control scheme, the study of British regulatory practice is an option. While
Hungarian price cap regulation determimgsanterevenue requirements based on costs incurred by licensed
distribution network operatorsadier, under the British model the regulatory authority determines the opening
basic revenue based on the total pl anned amount
business plans of the licence holders. As an advantage of TOTEX regulakide regulation separately
assessing investment expenditures (hereinafter 0C
encourages assgttensive investments, in the case of TOTEX regulation the network companies may have an
interest in maaging problems arising from network congestion with cheaper IT technologies or purchased

services (e.g. energy storage facilities).

It is necessary to assess the extent to which <cu
impedes the spael of energy storage technologies, the types of measures that may eliminate such

impediment, and the extent to which a favourable NAF regulation structure can encourage the spread of



storage technologies.

Distributors should be aware that the operation ofthe network will not be sustainable without active

system operation.It is necessary to establish the market mechanisms necessary for active operation of the
distribution network, distributors should develop voltage regulating and congestion madityifigution

flexibility markets, established in consideration of local, regional characteristics, providing price indicators.
For the above purpose it is necessary to enhance
necessary to financethescé of t he di stri bution networkods upgr a
costs of developing the regulatory system and related market. Distribution flexibility should be kept within the
competence of distributors, as it affects localisation aodl loetwork operation. The market of system level
services and distribution flexibility capabilities should also be kept separate in the long term, witwvaigh

data exchanges. At the same time, distributors should develop a framework of cooperhtithe witstem
operator, amounting to the close coordination of the distribution flexibility market and the market of system
level services. On the level of the system operator, the strengthening of international cooperation aimed at the
sharing of balancingapacities can significantly contribute to ensuring flexibility necessary for the integration

of renewables.
(iv) Ensuring the costeffectiveness of integrating renewable investments

It is very important that the amount of aid is adjusted to the decreasa investment costsHungary plans
to partially offset new investor burdens arising from introduction of free market sales and dispatching

obligations by the following means:

1 Reliable meteorological forecasting with large area coverage is necessaryor efficient
scheduling required under Artickeof Regulatio(EU) 2019/943 on the internal market for
electricity. Since the cost of implementing such a system exceeds the resources of renewables
producers, but its implementation also results in substamstidernal benefits, the
Government shall assume financial supporof the advanced development of a forecasting
system developed by the OMSZ;

1 Drawing up of acompensation, i.e. balancing aid schemdp enhance the regulatory
capacity of FIS producers andERS-FIS producers with a capacity of less thanN\W. If
the rise in the cost of producer balancing energy is caused by poor scheduling, it reduces the

amount of compensation, hence the burdens of cost bearers as well;

1 Encouragement of diversified renewale portfolios: exploitation of national bioenergy

potential and smakcale waterpower production capacities, in addition to solar energy;

1 Instead of the mandatory participation of renewable electricity generation in the FIS balance
group managed by the stgm operator as balance responsible pamgouragement of

joining a market balance group with maintained aid conditions, to promote market



integration.
(V) Preparation of the electricity grid for the spread of decentralised energy production

In contras with earlier practice, renewable energy production is carried out on a decentralised basis, often by
connection to low and medium voltage distribution networks. For this reagmeraquisite for rapid

growth in the penetration of renewables is the prepation of the transmission and distribution network

for managing challenges attributable to the decentralised and to a significant extent weathdependent
production structure. This effort necessitates appropriate regulatory incentives. The increasesbiatie of
renewabl es can only be achieved in parallel with
and distribution networks, and the developmentdistribution network operation, as a decentralised
intervention capability, and its transparent market mechanismgdistribution flexibility market)

Close cooperation is necessary between the TSO responsible for balancing energy and distributors to ensure
that the two markets support each other, use at various voltage levels does notasme$ects and thereby
rising costs.

The availability and use of dispatchable capacities necessary for reliable supply in the system operation of the
transmission and distribution networks is a key strategic task requiring close cooperation betmaekeall
participants, licence holders and regulators. Through its balancing role, the existing natural gas infrastructure

can costeffectively and significantly contribute to this process.
Specific measures serving the caftective acceptance of decentisdd capacities:
- Increase of the capacities of existing network elements.

- More accurate specification of the still available capacities of network elementsy use of

innovative technologies (e.g. dynamic line rating (DLR)), under prevailing conditions.

- Establishment of the active system operator role of DSOsissessment of the establishment of a
distribution network system operation and voltage regulation centre, the introduction of distribution
flexibility products, and establishment of a platformsering the joint operational optimisation of
TSOs and DSOs.

- Modification of relevant network connection conditions, obligations for consumers with
householdscale power plants (HSPP) in a forward systenn relation to equipment installed with
the finalc ust omer 6 s own i nv e sihveren it is justfiSdPtd defindtéchnicdl a r g ¢

requirements in advance and to prescribe conformity with these by the customer.

- The mandatory participation of producers with a connection capacity of more 4hdiOshould be

prescribed in voltage regulation.

- In relation to all consumers connecting to a low voltage (LV), medium voltage (MV) anddligige

(HV) network, development oé final customer electricity price scheme(multiple zone times,



capacity andenergy based tariff, yearly basic network access ¢eepistent with the physical
properties and cost structure of the electricity distribution network and encouraging consumers

to use more balanced network capacities.

Modification of the regulation (ainly price and tariff control, network connection regulation) of

electricity grid companies.

Identification of distribution network congestion and their elimination with market mechanisms
(capacity auctions, distribution flexibility market products) to ensure integration of decentralised
production. Establishment of opportunities for distribution network system operation.

(vi) Establishment of regulatory framework supporting use of innovative solutions on the market
Main related topics: system balance,iovati ve energy supply method
innovation, seasonal electricity and heat storage solutions. Further information relating to the above is
provided in ChapteB.5.

(vii)  Point i. of ChapteB.4.3 provides information orstrengthening regional electricity market
integration and coordinating the operation of gas and electricity markets.

Gas market

(i)

Reduction of import dependency:decrease in consumption and a higher rate of using own resources

also contributes to reducing impalependency.

1 Consumption reduction measures:

We plan to reduce gas consumption for heating by encouraging the improvement of building energy
efficiency based on the obligation scheme, programmes that also support heating/cooling solutions
based on reneable resources, and by implementation of the Green District Heating Programme that

encourages use of renewable resources in district heat generation as well. (More information on this

topic is provided in the relevant parts of Chapters 3.1.2 and 3.2.)

Industrial gas consumption will mainly depend on the rate of economic growth; we estimate that it
may increase by 0Billion m? (over 2billion m®) over the year 2016. We support the decarbonisation
of industrial production by implementing pilot projecssncour agi ng use of o]

(produced with electricity originating from carb&nee sources).

Use of own gas resources$iungary's import dependency can also be reduced with the greater use of

national resources (natural gas, alternative gas sQwues as biogas/biomethane).

We will encourage use of our own natural gas resourceBy guaranteeing the predictability of the
concession scheme and enhancing the flexibility of the system we can offset the exhaustion of

production inventories with thencouragement of new extraction projects. Thiguires the fine



tuning of the successful hydrocarbon and geothermal concession scheme.

- It is also justified toencourage unconventional hydrocarbon exploration and extraction.
Although mining companies aghowing interest in unconventional exploration and production, the
geological risks remain extremely high. Therefore, to encourage unconventional exploration and
production, the State would support the market supply of gas by offering a guaranteed minimum

priced feedin option within the retail supply portfolio.

- Encouraging use of alternative gas sources (biogas, biomethane and hydrogen) to reduce

natural gas consumption:

The increased use of biogas produced from agricultural waste, landfills and waste water treatment plants may
also contribute to reducing natural gas imports @ad emissions of natural gas consumption. We consider

the production, purification of biogas diits feeding into the gas network to have major potential, with an
average funding requirement, which may also contribute to meeting targets for increasing the use of renewable
energy and decarbonisatiofungary plans to encourage biogas/biomethane prodtion with the
establishment of a feedn system. Since biogas may also supply ceffective energy based on local
resources to municipalities lacking a natural gas network or using the existing network at a very low rate, and
economic activities enhangjrthe rural population retention ability can be built on biogas production, we plan

to also directly support such innovative investments. Energy from biogas may also be a viable option for
municipalities lacking a natural gas network. It may be practic&stablish a biogas power plant at these
municipalities that would supply electricity to the given municipality either as member of an energy

community or as a market participant.

In addition to biogas/biomethane, Hungary also considers hydrogen producedi t h 6 cl eané ene
alternative; the blending of hydrogenproduced with electricity generated from cardme resourcewiith

natural gas offers an innovative option in the experimental phase, with major potential, but with a high
funding requirementwhich is also relevant for meeting the renewable energy and decarbonisation \fdegets.

are planning to launch a pilot project to test this option on the level of natural gas transmission, storage

and distribution.
(i) Import diversification and related infrastructure development

Hungary plans to meet the remaining annual import requirement of approximately 6.dillion m® with

sources as diverse as possible in 203 this end it is necessary to implement an infrastructure ensuring
access to four indepdent gas import sources (gas traded on the Russian, LNG, Romanian and Western
European markets). This infrastructure provides an adequate badigthar strengthening wholesale
competition resulting in the lowest possible prices for consumers by promaog regional market

integration (point i. of ChapteB.3)and market development in Hungary.

It is legitimate to ask why it is necessary to continue upgrading the natural gas infrastructure if we are



forecasting a substantial, lotgrm decline inconsumption in both the energy industry and retail sectors.
Generally speaking, dependence on purchases from a single supplier and from one direction can be reduced by
developing reverse flow crof®rder capacities, resulting in a more favourable banmggimiosition for
negotiating purchase conditions. Furthermore, the transmission route of Russian natural gas imports is
expected to be supplemented with the alternative southern supply route after 2021, and from 2021 a portion of
Russian natural gas is te imported from the south. Owing to the expected change of the direction of supply,

it will be necessary to upgrade the sewthst and southorth transit routes and crelsrder capacities, and

to also enhance the internal network to ensure uninterrspigaly to the region of Eastern Hungary.

Reconsideration of the import portfolio, enhancement of gas market diversification:

As a strategic objective we will retain the UkrainianHungarian connection point to maintain reverse
flow deliveries, but we shoul@lso prepare for the possibility of the main direction of gas imports shifting to
the currently implemented southern gas transmission route. To this isntkecessary to continue the gas
market diversification policy for accessing Black Sea and liquifié natural gas resources. We also plan

to improve use of natural gas storage capacities.

The following infrastructure development projects can further enhance diversification and thereby the security
of supply:
9 Support of the implementation of planned PCI pojects (details provided in Chapter4.2)

9 All barriers had been already eliminated on the Hungarian side at the beginning of the decade
before implementing a reverse flow in the Croattamgarian interconnectiotyased on the
necessary upgrades in Croad from 2021 we can expect to be able to also import natural
gas from our southern neighbourthrough the planned LNG terminal.

1 Implementation of the reverse flow of the Romariamgarian pipeline from the direction of
Romania requires additional upgradeased on the schedule, the interconnecting capacity of
1.75billion m® annually, allowing the transmission of nimterruptible reverse flows, is
expected to be ready by the end of 20B0e option of Romanian imports is crucial for
accessing Black Sea eerves because upon the launch of production there Hungary could
simultaneously diversify its natural gas purchase sources and routes. The extraction of an
annual quantity of 8 billion m® in natural gas is expected from the Neptun field, the most
advaned and most promising efhore production project. The project is currently awaiting a
final investment decision; if such decision is made, we plan to increase the capacity of the

RomaniarHungarian interconnector to 4bdllion m* annually.

1 After 2021 mat of the supply of Russian gas to Hungary is expected to shift to the southern
gas transmission route from the direction of Serbia, the extended second branch of the

TurkStream pipeline on the European mainland. With continuing competition on the gas



marlket, it is essential for Hungary to have access to Russian gas from Serbia (not only
from the west and east) in case supply is terminated from UkraindVith the launch of
supply from Serbia, demand for natural gas transits to Serbia and Bosnia would cease,

although substantial transit flows may be necessary to Austria.

Upon the marketbased implementation of the key infrastructure development projects, it will be

possible to increase Hungary's crosborder capacitiesi enabling commercial imports independent

from the Russian supplieri from the current annual amount of 9.7billion m? (including Austrian and

Slovakian interconnections}?

T

to 11.45billion m®* by 2030, with the implementation of the first phase of Romanian

development,

to 14.1billion m® with the implementation of the second phase of Romanian development

(after the final investment decision on Black Sea natural gas production),

to 12.3billion m®* with the HungariasBlovenian croskorder pipeline implemented after
successful market tesgn

to 12.6billion m® with the reverse flow of the Croatidfungarian cros®order point and

construction of the LNG terminal,

to 10.5billion m® with the upgrade of the Hungari@lovakian pipeline, andup to
20.4billion m? if all of the above developmeprojects are implemented.

The table below shows possible scenarios aimed at satisfying future Hungarian gas demand, comparing the

expected security of supply parameters of alternative contract portfolios prepared from them.

Market, LNG, but Romanian Romanian Maximum
billion m3 without without supply supply to the | diversification
diversification Romanian distributed in Hungarian
supply the region market

Russian ‘ 3 3 3 3

LNG ‘ 1 0 0
Romanian ‘ 0.5 0.5 1.5 3 1.5
market from ‘ 4.5 3.5 3.5 2 2.5

8 The list quantifies the impact of the implementation of individual projects.

Entry capacities in 2019: based on import capacities of Mosonmagyarévar (AT) 5.3 illaovd Balassagyarmat (SK)

4.4 billion m?®.




other direction%

total 8 8 8 8 8

Table 117 Possible import scenarios after 2020 (assuming a Hungarian import requirement oft8llion m?3)
Source: Ministry of Innovation and Technology

Based on the comparison, the o6Maximum diversifi
fulfilment of the security of supply and diversification goals.In the above case Hungary would secure the
guantity of basdoad consumption necessary for supplyimniversal services from Russian sources
(3 billion m¥year / 29.3ITWh) in the form of a multiyear contract, and would also assume implementation

of the planned Croatian and Romanian projects.

(iii) Enhancing flexibility

As regards the management oftrictions or interruptions in energy supply, it is important to improve the
adaptability of the national energy system, in relation to which the enhancement of the flexibility factor plays
an important role. To this end, ensuring access to LNG sourcekngnanore flexible purchases is important.
Access to the.NG terminal planned on the island of Krk renders the establishment of potential gas imports
from Croatia particularly important for Hungary.
significantly contribute to improving the competitiveness of Croatian LNG (see details in point i. of
Chapter3.4.3).

Own resourcesalso enhance the flexibility of supply.
(iv) Market integration

The security of supply can be further improved by integnatibregional gas markets, the establishment of
smooth operating conditions of the internal gas market referred to in Reg(Etpa017/193&, and by
coordinating the operation of gas and electricity markets (sector coupling).

Point i. of ChapteB.4.3presents the related measures.

(V) Maintaining the maximum possible transit quantity within the Hungarian natural gas

transmission system, and related storage strategy:

The joint goal of reducing natural gas consumption and increasing the use of iofuastaan be met with

89 Regulation (EUR017/1938 of the European Parliament and of the Council of 25 October 2017 concerning measures to
safeguard the security of gas supply and repealing Regulation (EU) No 994/2010 (httlex/éauopa.eu/legal
content/hu/TXT/?uri=CELEX%3A32017R1938)



the use of the highpressure natural gas transmission system for transit purposeswvhich can be
effectively supported with Hungarian natural gas storage capacities that are substantial on a regioal scale.
is therefore necessary tastrengthen competition on the gas storage market and the regional role of
Hungarian facilities. Maintaining natural gas transit flows is also key to the use of natural gas storage

facilities.

Strategic concepts relating to Hungarian natural gas storage &lities should be divided into short and

long-term ones:

1 Short-term concepts: Taking into account the Russtatkrainian geopolitical situation, changes to
transmission routes and trends in sHertn supply contracts, Hungary prepared for the 2019/2020 ga

year with very high storage reserves to ensure the continuous security of supply.

1 Long-term concepts: The storage strategy should be aligned to the shift of curremtweast
transmission routes to soutiorthrwest routes. Hungarian storage capacity @dadcome an important
pillar of CroatianHungarian market coupling. Upon implementation of the SloveHiamgarian
pipeline, Western European traders could also access storage options along a direct route. To meet
decarbonisation goals, we will also assegtions for converting some of the natural gas storage
capacities for hydrogen storage.

(vi) Upon a sharp decline in natural gas consumption or in the volume of natural gas distributed within the
network it will be necessary to alsationalise the infrastructure (point ii. of Chapte2.4.2). Point i.
of Chapter3.4.2 presents the related action plans.

Oil market:

Hungary is planning the following measures to ensure that the use of petroleum products increases by no more
than 10% by 2030 in transport:

9 Encouraging use of public transportation and rail.

- Use of motor vehicles with clean (mainly electric) propulsion in public transportation and local

services;
1 Fuel switching:
- increased biofuel blending ratio,
- encouraging electric mobility,
- encouragingNG/LNG propulsion for heavy goods vehicles,
- encouraging advanced (second generation) biofuel innovation (detailed in CGhaier

1 Maintaining the Hungarian hydrocarbon concession scheme, encouraging the exploration and

extraction of unconventional cude oil.



1 Maintaining the standard of the security of supply based on strategic stockpiling.

Coal market

Lignite accounts for 54 of Hungarian coal reserves; brown coal accounts f&b 2hd black coal for only
16 % of geological reserves. Coal productinrHungary consists almost entirely of lignite mining (99%8)(
Based on data of the Hungarian Energy and Public Utility Regulatory Authority¥®8f<oal in Hungary is
utilised by power plants and% is burned by households. Coal used for housethedding is 886 lignite,
9 % imported hard coal and% brown coal briquettes.

The share of coal in Hungarian power generation has significantly declinealownturn in coal mining was
initially caused by a diminishing heavy industry. The effecttighftening pollutant emissions requirements
became more pronounced later on. Today there is only onéiremblarge power plarit Matra Power Plarit

operating in Hungary.

The Méatra Power Plant plays an important role in terms of both the security of suply and the labour

market. As the second largest power plant of Hungary, it accounts f& 1B total Hungarian power
generation. It is the only large power plant in the eastern half of Hungary allowing regulation and is also a
major employer, consideringhat most of the inhabitants of the districts concerned (Gydngyds and
MezRk°vesd) directly or 100hjobs areedoectly, MOO®abs ikdirdctly relatebde i n
to the power plant, with around BD0 affected family members). Howey#re power plant is also the largest

CO; emitter of Hungaryaccounting for approximately 50% of CO, emissions in the energy production

sector and 14% of total national CO, emissions.The power plant and the roughly 1000 households in

the region heatg with lignite also significantly contribute to concentrations of other air pollutants in
Hungary: 36.26 of SQ, 13.71% of Hg and 4.486 of NO2.°

Based on the power plant s ritwdnecessany toHptepagdor changesie | e c
the operation of the electricity system, the replacement of some capacities with other technologies, the
retraining of workers in the affected region and for maintaining various industrial activities relying on the
power plant 6s t dncadditionl taking iota dccountytisetsebatantial Hungarian lignite

reserves, we plan to ensure the availability of lignite production as a strategic reserve.

Achievement of these goals can be guarantgedrawing up a regional decarbonisation strategy and
action plan involving stakeholders. EU funds are also available for implementing the decarbonisation

programme.

70 Emissions data for 2017.



Nuclear safety

Pursuant to Act CXVI of 1996 on nuclear energy, nuclear energy may only be used in possession of licenses
defined in legislationunder continuous administrative supervision. In international conventions Hungary
committed itself to using nuclear energy only for peaceful purposes, under safe and protected conditions. To
ensure nofproliferation, i.e. prevention of the proliferation miiclear and radiological weapons, nuclear and

other radioactive materials are used under strict licensing procedures, control and registration. Safe operation
is ensured by comprehensive regulation and rielted, complex supporting systems and opegatin
mechanisms substituting each other to ensure that the use of nuclear energy does not produce adverse effect
on the population. Security is guaranteed by safety solutions, technologies and regulations serving the
physical protection of the nuclear fagili radioactive waste disposal sites, and nuclear and other radioactive

materials.

Construction of the new nuclear units is also bound to strict conditions. More than one authority licenses and
supervises a complex facility such as a nuclear power planblving many fields of expertise. The
authorities issue the necessary licenses in their respective licensing procedures and, as regulatory bodies
enforce their own specialised criteria in the procedures of other authorities. The Hungarian Atomic Energy
Authority (HAEA) is responsible for authorisation of the establishment and operation of the nuclear power
plant in terms ofsafety security and safeguardsinstallationlevel procedures follow the lifeycle of the

nudear facility. Accordingly, it is necessary to assess the suitability of the site before launching the substantial
phase of the investment, to fully draw up the technical designs of the nuclear power plant and carry out its
safety analyses to be reviewegthe authority, which grants the implementation permit in case of conformity.

It is necessary to commission the built facility, which consists of operability testing of installed systems,
followed by a series of measurements, including the loading ofaksg#mblies containing nuclear fuel. If
everything functions in accordance with safety analyses and the plans, in conformity with requirements, the
reactor unit may be granted a letegym operating licence. The HAEA verifies operation in conformity with
issued permits within the framework iospections

The security of nuclear energy is also guaranteed by Hungary's signing of a number of bilateral and
multilateral international agreements relating to the safe use of nuclear energy. Details are provided on the
website of the HAEAL

It is also important to note tretrategy ensuring the longterm supply of nuclear materials and fuels with

particular regarda increasing nuclear capacities.

Section1(1) of DecredNo 44/2002 of 28ecember 2002 of the Minister for Economy and Transpont the

minimum quantity of the energy reserves of power plants with a capacityM¥\60r more, and on the rules

"1 https://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=04&submenu=4_8

2 Former Minister for Economy and Transport.


https://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=02&submenu=2_1
https://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=02&submenu=2_3
https://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=02&submenu=2_2
https://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=02&submenu=2_1_997
http://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=04&submenu=4_8

of stockpiling stipulates that the production operation licence holder of a power plant with a nominal capacity

of 50MW or more is required to maintain normative and emergency energy reserves for each power plant.

- Pursuant to paragraph (2)(c), the norr&tjuantity of energy reserve corresponds to the quantity of
fuel necessary for at least one year of average electricity and cogenerated heat generation by the

nuclear power plant onAebruary of the calendar year.

- Pursuant to paragraph (3)(c), the ditstrof safety energy reserve corresponds to the quantity of fuel
T jointly with fuel contained in the normative reserwveensuring at least two years of average
electricity and cogenerated heat generation by the nuclear power plafietinuary of the dandar

year.

Act Il of 2014 promulgated the convention entered into between the Government of Hungary and the
Government of the Russian Federation on cooperation in the field of the peaceful uses of nuclear energy,
which sets out obligations relating toetlperation of facilities of the Paks Nuclear Power Plant and the
increase of capacity, i.e. the establishment of the new units. Several agreements on implementation are relatec
to the act, including the agreement on fuel, which has been also signecBuwydtemm Supply Agency.

Improving cybersecurity

Cybersecurity has become a key element of national security, therefore raising cybersecurity to the highest
possible level has become a condition for protecting Hungary's sovereignty. The EU NIS Diralstive
emphasises the energy sector in relation to guaranteeing the uniform high level of security of network and

information systems.

The Hungarian energy sector should also be prepared to manage challenges, threats and risks arising in
cyberspace, guarantemn adequate level of cybersecurity, carry out cybersecurity tasks, develop cyber
resistant capabilities and to ensure the uninterrupted operation of the national vital information infrastructure.
We need to strengthen the protection of electronic IT systéhe national vital information infrastructure,

classified information and national data assets.

Proposed measures:

Set of sectoral cybersecurity requirements

At the present time the key organisations involved in the Hungarian electricity systemfdth wihin the

3 Directive (EU) 2016/1148 of the European Parliament and of the Councilafy @016 concerning measures for a
high common level of security of network and information systems across the Union.



scope of Act CLXVI of 2012 on the identification, designation and protection of vital systems and f&gilities

i.e. they have not been designated as vital system components. Since actors providing essential services are
designated in therpcedure for designating national vital system components from among operators of
designated national vital system components, requirements set out in the NIS Directitiee security of

network and information systems are not applicable to the keyisagi@ns, either. Taking into account the

above, the legal framework relating to the protection of vital systems and facilities in the Hungarian energy
sector should ensure that based on the thresholds, key organisations can be designated as vital systen
components. It is also justified to ensure that actors providing essential services are designated in a procedure
separately from the procedure for designating national vital system components. With the involvement of the
professional organisations concegrieis necessary to draw up a sectoral set of cybersecurity requiréments

in the form of a policy stratedyi applicable specifically to organisations operating in the electrical industry

in accordance with requirements set out in Act L of 2013 and B&ld1/2015 of the Minister of the

Interior (also taking into account that certain provisions of Deldiee41/2015 are not applicable in relation to

ICS and SCADA systems used in the electricity industry or due to the operating/usage specificatidms of suc
systems). As a strategic objective, the preventive, detection and response capabilities should be continuously
improved with the definition of the set of requirements, organisation of targeted exercises and the

establishment of funding instruments.

Shaing of sectoral cybersecurity information

The sharing of information between major organisations of the energy sector should be made more effective at
both national and international levels. We plan to launch regular sharing of information between toggor ac
of the Hungarian energy sector (energy producers, suppliers, system operators) through government
coordination to ensure the secure and uninterrupted operation of energy systems. Within the above framework
it is necessary to establish options for theomated sharing of cybersecurity information relevant for the

electricity sector.

Setup of rapid response unit for incident management

In case of cybersecurity incidents the unit will providetlogspot assistance to operators (tracing, threat

7 Act CLXVI of 2012 on the identification, designation andofection of vital systems and facilities
(https://net.jogtar.hu/jogszabaly?docid=A1200166.TV

S Directive (EU) 2016/1148 of the European Parliament and of the Councilufy@016 cacerning measures for a
high common level of security of network and information systems across the Union (httpex/europa.eu/legal
content/HU/TXT/HTML/?uri=CELEX:32016L1148&from=EN).

6 Pursuant to Section 8(1)(c) and Section 35 of Government Dé&lre28/2012 of 12 March 2012 on Government
strategic management.


https://net.jogtar.hu/jogszabaly?docid=A1200166.TV

analysis, network security monitoring, incident management, analysis of various attack tools and methods).

Human resources

The application of settings in conformity with minimum security requirements prescribed by legal
requirements is a priority. Tamprove cybersecurity (or to at least prevent the further degradation of
cybersecurity risk levels) the most important measure is to ensure the continuous availability of qualified and
experienced specialists for operative cybersecurity activities.

Improv ement of the labour market in the energy sector

To improve the labour market in the energy sedtds necessary to raise the standard of specialised
education and to better exploit opportunities offered by the dual education systeriollowing the survey

of educational needs and identification of skills shortages, the number of students pursuing studies in the field
of energy should be increased with support from career guidance programmes. Outward migration and the
drain effect of other industries (mairtlye automotive industry) can mainly be mitigated with corporate wage
increases and the offering of a secure vision. Mobility within the country can be encouraged by reducing taxes

on (e.g. sublet) aids facilitating mobility.

Economic structural changes reulting in lower carbon intensive energy production and consumption
may also bring about significant changes in employment needs and opportunities outside of the energy

sector.To ensure a just transition, the strategy aims to:

1 enable the monitoring of lalir market trends affected by the energy transition and to reverse possibly

negative trends;

i facilitate improvement of employment prospects in the green economy sectors, thereby enhancing

competitiveness in this field;
1 provide support opportunities for tikentinuing training and retraining of vulnerable workers;
9 extend certain development policy based support opportunities to vulnerable social groups and regions;

1 facilitate enforcement of equal opportunity for women, and vulnerable social groups and,regluer

through separate ¢6just transition strategiesd ol

li. Regional cooperation in this area

CESEC

Hungary is member of the Visegrad Group cooperation and the High Level Group on Central and South



Eastern Europe Energy @aectivity (CESECY, which regularly discusses energy and climate policy matters
with relevance for the NECP. The High Level Group on Central and South Eastern Europe Energy
Connectivity (CESEC)i established in 2015, with 9 EU Member States and 8 additioountries as

members serves to accelerate the integration of electricity and gas markets in the region.

Visegrad Group cooperation

The Visegrad Group cooperation is a regional organisation of Czechia, Poland, Hungary and Slovakia. It aims
to provide joint representation of the economic, diplomatic and political interests of Central European

countries and to coordinate their possible steps.
The Visegr8d States (6Visegr8d Groupd or 6V4 couni

i achieving acommon position within the European Union regarding the directions of developing the

energy sector,

1 cooperation in scientific research and development (consultations are in progress to establish a platform

specifically for RDI energy cooperation),

9 sharingof experience on development of the energy sector, with certain technology suppliers as well,

including in particular cooperation with suppliers of nuclear technology.

Point ii. of ChapteB.5 provides further details on V4 RDI cooperation.

Other forums

The Government of Hungary and Hungarian energy companie$ including system operatoisand the
Hungarian regulatory authority (HEA) are represented in a number of organisations and working

groups, thereby enhancing the security of supply in Hungary.

Eledricity market

9 Electricity Coordination Group (ECG)
9 Participation of the system operator (MAVIR Zrt.) in various organisations, forums:

Pursuant to the Electricity Act and the operating licence issued by the regulatory authority, MAVIR Zrt. has
the right ad obligation to represent the position of Hungary in international system operator organisations,

continuously coordinate cooperation, carry out technical and diplomatic activity for enforcing Hungarian

"7 Central and South East Europe Energy Connectivity



interests, and to participate in the work of the aggament bodies and working groups of organisations.

MAVIR Zrt. participates in the work of several international organisations and forums. Key organisations:

=A =4 =4 =4 =4 =2

European Network of Transmission System Operators for Electricity (ENE)SO
Cooperation betweengsy/stem operators of Central Eastern Europe,
Cooperation between the system operators of the $agtern European region,
TSCi TSO System Security Cooperation,

EURELECTRIC,

International Council on Large Electric Systems (CIGRE).

Cooperation in the fiel of nuclear enerdf:.

Pursuant to Government Decide 112/2011 of 4luly 2011, the Hungarian Atomic Energy Authority
(HAEA):

ASs

T

cooperates with the International Atomic Energy Agency, the Nuclear Energy Agency of the
Organisation for Economic GCaperation ad Development, the European Atomic Energy
Community, and with other international and regional intergovernmental organisations in the use of

nuclear energy for peaceful purposes,

carries out tasks serving the national implementation of intergovernmentantimns concluded in

relation to the safe use of nuclear energy,

ensures the performance of international obligations within its competence, concerning the safe use of
nuclear energy, relating to the safe management of radioactive waste and spentles,atcident

response, nuclear security, nuclear-poaliferation, and liability for nuclear damage,

prepares national reports to be made under international obligations relating to nuclear safety, and the

safe management of radioactive waste and $peht

a resul t of t he HAEAOGs international activitie

Hungary is an active party to all important multilateral international agreements relating to the use of nuclear

energy for peaceful pugses, and fully enforces their provisions. Representatives of the HAEA play an active

role in universal and regional international organisaffoestablished on the basis of international agreements

concerning the safety and security of the use of nueleargy, in organisatioffsand forums established for

8 https://www.haea.gov.hu/web/v3/OAHPortef/web?openagent&menu=02&submenu=2_7

 International Atomic Energy Agency, Nuclear Energy Agency of the Organisation for Econoroipe@ation and
Development, European Atomic Energy Community, Comprehensive NucleaBdegtreaty.

80 Nuclear Suppliers @®up, Zangger Committee.


http://www.haea.gov.hu/web/v3/OAHPortal.nsf/web?openagent&menu=02&submenu=2_7

enforcing certain multilateral international agreements, and in other féraisternational cooperation.

Firstly, the bilateral international relations of the HAEA are based on certain bilaterahtidaal agreements

of Hungary, and the HAEA is designated in part or whole for their enforcement. Secondly, the bilateral
international relations of the HAEA are based on professional agreements concluded within the scope its own
functions and authorityThirdly, the HAEA also holds meetings, where necessary, within the looser
framework of international organisations and forums, with representatives of the partner authorities of States
with which neither bilateral international agreements nor professagnaéments have been concluded.

Further details are available in Hungarian and English on the HAEA website..¢ah.hy.

Natural gas market

1 Gas Coordination Group (European Commission)

Pursuant to Regulation (EU) Ni®4/2010 concerning measures to safeguard security of gas supply
and repealing Council Directi@004/67/EC, the Gas Coordination Group (GCG) regularly holds
meetings since 2012 to coordinate measures concerning the security of gas supply in EU Member

Staks. The meetings are regularly attended by Hungary.
9 European Network of Transmission System Operators for Gas (EME)SO

FGSZ takes part in the work of the ENT&Das transmission system operator, representing the interests of
Hungary. The company activeparticipates in ENTS@5 projects directly affecting its activity, such as the
drafting of the single European network codes and of thgea® development plan defined by legal

requirements, updated on a yearly basis.
1 Gas Infrastructure Europe (GIE)

The QE is a nonprofit organisation based in Brussels representing operators of gas infrastructures in 25
countriesi including the operators of the transmission system, storage facilities and LNG tefintiefdse
institutions of the European Union (Europe@ommission, European Parliament, Council of the European
Union) and European organisations of regulatory authorities (ACER, EEBMMBF Magyar Foldgaztarol6

Zrt. also represents Hungary as a member. The board of the storage subdivision of Gas InfeaEutmpe

(GIE) is chaired by Magyar Foéldgaztarolo Zrt., thus Hungary plays a very active role in implementing EU
decarbonisation efforts affecting the storage market, in consideration of benefits offered by the current natural

gas infrastructure.

8"Western European Nuclear Regul atords Association, Eur
European Nuclear Security Regulators Association, Meeting of the Heads of the European Radiological Protection
CompetentAuthorities, WWER Regulators' Forum, European Association of Competent Authorities for Safe and
Sustainable Transport of Radioactive Material.

82 European Council of European Energy Regulators.
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Oil market
1 Participation in the work of the Oil Coordination Group (OCG) of the European Commission.

9 Participation in the emergency mechanism of the International Energy Agency and in the work of the

Standing Group on Emergency Questions (SEQ).
Miscellaneous
1 Paricipation of the regulatory authority in the activity of ACER.

1 Regional coordination in the planning of the NECP. For further details see Chdpter

lii. Where applicable, financing measures in this area at national level, including Union supportand th

use of Union funds
Point iii. of ChapteB.4.2 provides information on PCI projects.
3.4.Dimension of the internal energy market®

Chapter3.3 covers a number of measures improving the security of supply and strengthening the internal

energy market. Thisection specifically addresses measures more closely related to the topic.

Performance of obligations prescribed in European and Hungarian legislation, aimed at strengthening

the internal energy market, is necessary to achieve the goals.

Inrelationtotle el ectricity market the O6Clean Energy for
the implementation of the Enerdynion. The European Commission proposed and prescribed measures to
complete the internal energy market by way of Directive (EU) 201%9R&gulationEU) 2019/948° and
Regulation(EU) 2019/94 %°.

Regulation(EU) 2017/1938 should be noted in relation to the gas mearkvhich serves the establishment of
smooth operating conditions on the European gas market.

83 Policies and measures shall reflect the energy efficienstydiimciple.

84 Directive (EU) 2019/944 of the European Parliament and of the Council of 5 June 2019 on common rules for the
internal market for electricity and amending Directive 2012/27/EU (httpsiéeweuropa.eu/legal
content/HU/TXT/?uri=CELEX:3201190944).

85 Regulation (EU) 2019/943 of the European Parliament and of the Council of 5 June 2019 on the internal market for
electricity (recast)ttps://eurlex.europeaeu/legaicontent/HU/TXT/?uri=CELEX:32019R094.3

86 Regulation (EU) 2019/941 of the European Parliament and of the Council of 5 June 2019pepiskdness in the
electricity sector and repealing Directive 2005/89/EC (https:eueuropa.eu/legal
conent/HU/TXT/HTML/?uri=CELEX:32019R0941&from=EN).

87 Regulation (EU) 2017/1938 of the European Parliament and of the Council of 25 October 2017 concerning measures to
safeguard the security of gas supply and repealing Regulation (EU) No 994/2010 (httlex/éeuopa.eu/legal
content/hu/TXT/?uri=CELEX%3A32017R1938)


https://eur-lex.europa.eu/legal-content/HU/TXT/?uri=CELEX:32019R0943

3.4.1. Electricity infrastructure

I. Policies and measures to achieve the targeted level of interconnectivity as set out in point (d)
of Article4

Hungarysurpasses the % target expected by the EU by a large margin. Based on market simulation tests,
however, a duasystem 400 kV connection (with one installed system) between Debrecen and Oradea is a
potentially recoverable capacity increasing investméiiis transmission line has been included in the
network development plans prepared by MAVIR Zrt. for years as an investment proposed for implementation.

. Regional cooperation in this aréa

During implementation of the projects, communication is cootisubetween the system operators, and
cooperation is particularly good between operators of the Slovakian and Hungarian electricity systems
(MAVIR Zrt. and SEP®).

Additional information is provided in the chapter on the security of supply (point ii. &it€t8.4).

Ii. Where applicable, financing measures in this area at national level, including Union support

and the use of Union funds

Point iii. of ChapteB.4.2 provides information on PCI projects.

3.4.2. Energy transmission infrastructure

I. Policies and measures related to the elements set out in 24if including, where
applicable, specific measures to enable the delivery of Projects of Common Interest (PCIs)

and other key infrastructure projects
Electricity market

9 Pursuant to Regulatio(EU) No347/2013 of the European Parliament and of the Council éfptir
2013 on guidelines for trasisuropean energy infrastructure and repealing Decisioh36d/2006/EC
and amending Regulations (EC) NMb3/2009, (EC) N@14/2009 and (EC) N@15/2009(hereinafter

88 Other than the PCI Regional Groups established under Regulation (EU) No 347/2013.

S|l ovensk8 elektrizaln8 prenosovs8 sW¥Wstava, a. s. (the

~



6ReguBav¥i®aal13/ EUD) , by GAa57#2019 noé h¥dctobBre201®¥stheo n N
Government supported the declaration of the projects referred to in point i. of Chédfeas

projects of common interest.

1T The document pMetnworPdk abe wefl ot he Hungarian EI e
information onother electricity market projects.®

Gas market

1 Pursuant to Regulation (EU) Nag7/2013, by Government Decision M677/2019 of 1%®ctober
20192 the Government supported the deation of the projects referred to in point i. of

Chapter2.4.2 agrojects of common interest.
1 Pointii. of Chapte®.4.2 provides information osther gas market projects.
1 Measures planned for rationalising the utilisation rate of Hungarian gapipelines:

The further significant expansion of the Hungarian pipeline system is not justifiedthe crossborder
capacities should be further expanded only to the extent necessary for allowing the diversification of purchase
routes and ensuring the availdlp of strategic and commercial options. This, too, would only be necessary if
development is implemented on a market basis. Development would increase and diversify liquidity on the

Hungarian natural gas market, which benefits consumers.

The main tasks to make better use of and rationalise the existing infrastrudgeaim to phase out
distribution pipelines with a low utilisation rate (below 10%) from the publicly funded system by

offering heating alternatives with low carbon intensity.Details argprovided in point vi. of Chaptes.2.

The adaptation of the network enabling the feedn of hydrogen is an alternative for the phasing out of
distribution pipelines with a low utilisation rate and may also play a key role in meeting climate
protection targets. The production of hydrogen (and synthetic gases) and its feeding into the distribution
system also reduces dependency on natural gas, and offers a cheap, flexible energy storage option. We
therefore aim to establish conditions and incentives negefsasupplying hydrogen and other gases of

6natural gas qualityd in the system.

The option of free connectiongenerates development worth billions of forints for distributors at sector level.

% Government Decision No 1577/2019 of 15 October 2019 on measures concerning the declaration of certain
investments as projects of common interest relating to the-Earegpean energy infrastructure. Hungarian Official
Journal. Volume 2019, issue No 16#tp://www.kozlonyok.hu/nkonline/MKPDF/hiteles/MK19167.pdf

“ln relation to other electricity market projects, se
Elect i city System, 20176.

92 Government Decision No 1577/2019 of 15 October 2019 on measures concerning the declaration of certain
investments as projects of common interest relating to the-Eargean energy infrastructure. Hungarian Official
Journal. Volune 2019, issue No 167ttp://www.kozlonyok.hu/nkonline/MKPDF/hiteles/MK19167.pdf
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To ensure costffectiveness, the system should be reconsidadoed) the following lines:
1 Obligation of consumers without actual, constant consumption to pay a fixed fee;

1 Binding of free connection to actual consumption as early as the submission of the connection

application, subject to financial consequences;

1 Inrelation to pipelines built to satisfy not actual consumption of gas, deadlines for the construction of

each new pipeline should not be applicable.

Chapter3.3 provides additional information relating to the transit role (as a means of improved use of the

infrastructure).
. Regional cooperation in this ar&a

During implementation of the projects, communication is continuous between the system operators, and
cooperation is particularly good between operators of the Slovakian and Hungarian electricitys syste
(MAVIR and SEPS).

The chapter on the security of supply is also relevant in relation to this topic. (Point ii. of Ghépter

Ii. Where applicable, financing measures in this area at national level, including Union support

and the use of Union funds
The following Hungarian projects received CEF funding:

Electricity market

For the feasibility study cond&&snipogierhé i Hen@adi @
activity, in 2014 MAVIR was awarded naeimbursable financial aid withithe framework of the CEF in the

amount of 13®W34EUR, with a 50% cofinancing rate, for costs incurred up to S8&ptember 2017.
Gas market

In relation to the Romaniadungarian (RGHU/BRUA) project, FGSZ Zrt. has so far received financial
support withinthe framework of the CEFfor the following activities:

In 2015, in relation to the project concerning the planning application of the Hungarian section oftite RO
AT natural gas transmission corridor317000EUR nonrrefundable aid was awarded withime framework
of the CEF, with a 506 cofinancing rate (total estimated project cost52000EUR). FGSZ Zrt. eventually
submitted the report closing the projéafter multiple modification$ at the end of July 2018 to the INEA

9 Other than the PCI Regional Groups established under Regulation (EU) No 347/2013.

94 Connecting Europe Facility. Energy. Supported actions i update May 2016
(https://ec.europa.eul/ineal/sites/inealfiles/cef_energy_broch@rgune_final.pdf)

% Innovation and Networks Executive Agency.



In 2016, FGSZ Zrt. ws awarded 92200EUR aid for the environmental impact assessment and

environmental licensing of the Hungarian section of theHRGAT natural gas corridor, with a 3% co

financing rate (total estimated project cosB84b000EUR). Pursuant to the aicbwtract, FGSZ Zrt. was

required to submit an interim report on activities carried out in 2017, which it submitted to the INEA in June

2018.

3.4.3. Market integration

I. Policies and measures related to the elements set out in24iBt

Electricity market

(i)

(ii)

(i)

(iv)

Measures planned for ensuring the availability of flexible capacities guaranteeing safe operation

and system balancing:With the substantial increase in renewable energy production, to ensure the
reliability of the system it is necessary upgrade teabilities of existing power plants, ensure the
entry of new flexibility service providers to the market, and develop demand side responses. Since
these services will mainly be used by system operators and distributors, they are expected to develop

incentve schemes ensuring a growing offer of such capacities.

Flexibility is also relevant for and is therefore also discussed in relation to the security of supply.

Flexibility measures are summarised in point i. of Chapiter

Facilitating and supporting the establishment of independent aggregatordt is essentialto

create a legal framework supporting the establishment of independent aggregatoris.is also
necessary to encourage the introduction of simple or combined services/final customer fees on th
market, which may result in products based on the consumption flexibility of smaller consumers.
These products can be introduced on the market of system level services and on local flexibility
markets operated by distributors, with the aim of voltagecamgjestion regulation. To this end it is
necessary to define the (distribution and transmission) roles of aggregators and licensed grid

operators, and their cooperation.
Additional information on energy communities is provided in ChahtkR.

Measures aimed at preparing the electricity grid for the growing spread of decentralised
capacities: This is also a relevant topic in relation to the security of supply. The proposed measures

are described in point i. of Chap@B.

Market coupling: Beyond the increase of crelerder capacities, it is also necessary to increase
market coupling and to improve the efficiency of operating interconnected markets. To this end, it is
also necessary to further enhance the coupling of both-dafraand dayahead markets on the

electricity market, and to efficiently operate these markets.



1 Day-ahead market coupling®
- NTC-based interim coupling project

The project aimed at the interconnection of the 4M MC and MRC (MRagional Coupling) regions through
theHU-AT, CZ-AT, CZ-DE, DE-PL, PL-CZ and PLSK borders, based on an NTC based capacity calculation
methodology, was launched at the end of December 2018 with the approval of the national regulatory
authorities concerned. The project would provide a tempa@uotion before implementation of the Core FB

MC, based on the current NTC based capacity calculation methodology and allocation. The target set by the
CACM Regulatiod” 7 implementation of daphead market coupling could thereby be met earlier, and
implicit capacity allocation could be applied at these borders before introduction of flow based capacity
calculation in the Core region, resulting in the more efficient allocation of-barster capacities and a higher

level of social welbeing.
The live launch is expected at the end of the third quarter of 2020.
- Core Flow-Based Market Coupling Project (Core FB MC project)

Pursuant to the CACM Regulation, the TSOs and NEMOs are jointly responsible for establishing single day
ahead coupling (SDAC) in the taory of the European Union. After approval of the Market Coupling
Operator (MCO) Plan by regulatory authorities (the HEA in Hungary), the PCR solution was also officially
declared to be the basis for the joint @dyead market coupling operator function.

The dayahead target model is currently implemented within the framework of the Core Flow Based Market
Coupling Project (Core FB MC). The project was set up for implementing flow based capacity calculation and
allocation based on the target model, witle fbint involvement of Core NEMOs and Core TSOs. The
prerequisite for implementing the project is implementation of theatlepd core capacity calculation
methodology (Core CCM).

The current target date for launching the live environment is-$&ptembef021.
1 Intraday markets

A key task in the coming period will be @lso strengthen market integration on the intraday and
balancing markets. Significant progress is expected in both areas. Hungary joined the’X@mssBorder

Intraday Market Project) in dvember 2019; during the next two years European platforms enabling the

9 See also Chapter 4.5.3 in relation to the current situation.

97 Commission Regulation (EU) 2015/1222 of 24 July 2015 establishing a guideline on capacity allocation and
congestion management (Text with EEA relevance).

% The XBID project serves implementation of the single intraday market coupling (SIDC) target sfedad to in
Article 2(27) of the CACM Regulation with participating European States.

The target date for the live launch of the XBID is 19 November 2019.



purchase of balancing energy will also be establisfiecensure the financial sustainability of development,
renewable electricity generation should be concentrated on the wholesiiet to the extent possible. We
support that the system operator also be able to enter into international agreements enabling the joint purchase
and allocation of balancing capacities. The establishment of the EU institutional framework for these
processg is under way; the Hungarian system operator has the additional task of developing options for the

effective sharing of resources and shertn trade in the Balkan region as well.

9 Pricing of balancing energy and integration of balancing platforms (balaniog markets)

Article 6(4) of RegulatiofEU)9 43/ 2019 on the internal mar ket for
of the Clean Energy Package, stipulates that t he
products and specific baleing products shall be based on marginal pricing -@ssieared) unless all
regulatory authorities approve an alternative pricing method on the basis of a joint proposal by all
transmission system operators following an analysis demonstrating that taleepricing method is more
efficient.®6 The Hungarian system operator plans i
joining of the balancing platforms, which is expected in-20&82. There are, however, no legal barriers to the
earler introduction of marginal pricing. Upon request by the MIT, the system operator is assessing the effects

of introduction, which may result in the earlier implementation of the provision.

The other element of scarcity pricing, the abolition of pricetfimin the balancing marketswvhich leads to
changes only on the Hungarian mPFRRuarket, considering that price limits have already been abolished on
the aFRR® marketi is prescribed under Articl0(1) of the Regulation by January 2020. The HEA
launchedan SMP investigatiodfft of mFRR market concentration. In Decision R&06/2019, the HEA
required MAVIR Zrt. to apply positive mFRR balancing energy price caps frdantary 2020, and to draw

up and introduce from January 2022 a procedural methodolegguring identification of essential suppliers.

Integration of balancing market$ balancing platforms:
- IGCC (International Grid Control Cooperation)

The IGCC is an early implementation project concerning the European platform for the EB GL imbalance
neting process, which aims to fulfil EB GL requirements as soon as possible. Hungary is currently an
observer of the IGCC project; its joining as a full member is in progress. The methodology is expected to be

finalised in the first quarter of 2020. The irapientation deadline is the first quarter of 2021.

- PICASSO (Platform for the International Coordination of Automated Frequency Restoration and

Stable System Operation)

% Manual Frequency Restoration Reserve.
100 Automatic Frequency Restoration Reserve.

101 Investigation of substantial market power.



MAVIR Zrt. joined the project on 12anuary 2018. The PICASSO project was initiatebySOs of five
countries, which aims to plan and further develop operating platforms that collect the tenders of all
stakeholder TSOs and enables the optimal allocation of market products (energy balancing from automatic
frequency restoration reserve, agpebalancing with aFRR) to ensure adequate satisfaction of participating
TSO needs. The methodology will be finalised and approved by ACER by the deadline in January 2020. The
implementation deadline is the third quarter of 2022.

- MARI (Manually ActivatedReserves Initiative)

Hungary is currently a full member of the MARI project. MARI is an early implementation project concerning
the European platform for exchanging balancing energy from EB GL manually activated frequency restoration
reserves, which ainte fulfil EB GL requirements as soon as possible. The methodology will be finalised and
approved by ACER. The deadline is January 2020. T
of 2022.

- TERRE (TransEuropean Replacement Reserves Exchang

TERRE is an early implementation project concerning the European platform for exchanging balancing
energy from EB GL replacement reserves, which aims to fulfil EB GL requirements as soon as possible. The

methodology has been approved. A live environnmeakpected in the first quarter of 2020.

MAVIR ZRt. is an observer in the project and is currently not planning to join.

(V) Measures planned for increasing croskorder capacitiesi see Chapted.3 and Chapte3.4.2.
(vi) Encouragement of the market lamch of innovative energy supply solutions

Point i. of ChapteB.5 provides information on the topic.

il. Measures to increase the flexibility of the energy system with regard to renewable energy
production, e.g. smart grids, aggregation, demand respa@tisegge, distributed generation,
mechanisms for dispatching, -dispatching and curtailment, redime price signals,

including the roltout of intraday market coupling and crelssrder balancing markets
In relation to reatime price signals it is necesgdo adjust market gate closure times to reatime trading.
In relation to the other topics, the answer is provided under point i. and in CB&pter
Gas market

To strengthen integration on the gas market consultations are under way between Hungargatad C
concerning the integration of the two countriesbo
of crossborder tariffs. Negotiations on market integratiowhich may also contribute to the improved use of

Hungarian storage capacitiegommenced in July 2019.



The promotion of gas market integration in the region is our strategic goal going beyond the LNG project; a
market free of crosborder tariffs, operating with single wholesale price signals can lead to more effective
competitin, lower prices and greater security of supply. We are thereforexgibaring market coupling

options with Slovakia, Slovenia, Austria and Romania

In parallel with the promotion of market integration, we also aim to further strengthen the liquidity and

regional price signalling function of CEEGEX, the Hungarian gas exchange.

Sector coupling

Market integration is understood not only within a regional context, butaléo covers,inter alia,
coordination of the operation of gas and electricity marketsThe two markets are connected at a number

of points, most obviously in relation to gised power plants. Institutichuilding measures are important in
particular, which enable coordination of t btwe t wo
however, sector coupling may also extend to new areas, such as the replacement of gas based heating an
cooling with electricity based on renewable energy sources and heat pumps in regions with infrastructures
with a low utilisation rate or which amot connected to the gas network. Use of the natural gas network for
energy storage purposes offers a new, innovative alternative, vitieh alia, can facilitate integration of
electricity generation from weathdependent renewable resources through e producti on [

hydrogen or methane, and its feeding into the gas network.

ii. Where applicable, measures to ensure the-disariminatory participation of renewable
energy, demand response and storage, including, inter alia, via aggregatiatl, @emergy

markets

To ensure that capacity reservations blocked by
prevent the network connection of renewable producers, transparency and economic efficiency should be
improved in allocating netwkirconnection capacities. To this end, fsiscriminatory capacity auctions could

be held, for example, on a regular basis.

1 Mandatory participation of producers with a connection capacity of more thaiVd.4hould be

prescribed in voltage regulation.

1 Instead of the mandatory participation of renewable electricity generation in the FIS balance group
managed by the system operator as balance responsiblegmayragement of joining a market

balance group with maintained aid conditions, to promote markétgration.

Since renewables producers must contribute more to the reliable operation of the system in the future, we will

establish the technical and regulatory conditions ensuring the downward regulation of renewables.

\2 Policies and measures to protemonsumers, especially vulnerable and, where applicable,



energy poor consumers, and to improve the competitiveness and contestability of the retail

energy market

Encouraging more active consumer involvement can contribute to enhancing the level ofoprdtect
consumers. A fundamental prerequisite for active consumer participation on the market is the regulation of
consumption in cases where this is not yet possible. It is necessary to significantly expand use of smart meters

in the electricity and natal gas sectors.

The establishmentaf s mar t r aigutd poditivety ertourage distributors to introduce new products
and innovative technologies, and to expand options of suppliers for prioritising digital administration. (Further
details are provided in poistiii. of Chapter3.3.)

The key technological task is thietroduction of smart metering equipment that are also capable of
managing time zone dependent tariffs. Installation of a large number of smart metering equipment also
comprises part of the programme aimed at establighingvative system balancing, therefore options for
their domestic manufacture should also be considered.

V. Description of measures to enable and develop demand response, including those addressing

tariffs to support dynamic pricirtef

In relation to this tpic the answer provided under point i. of this chapter and point i. of Ci&aptare

relevant.
3.4.4. Energy poverty
I. Where applicable, policies and measures to achieve the objectives set out ih4adint

The Government of Hungary is firmly committed to maintain sustainable overhead costs for Hungarian
households in the future, while also ensuring the earning power of energy companigfie simultaneous
fulfilment of the two objectives demands a complex strategy that extends to energy efficiencyeaseiin

the use of decentralised (6househol do) heating so
optimisation of supply methods. Strengthening competition on the domestic and regional commodity markets,
the improved costffectivenes®of grid operation and developmene.g. based on smart equipment and the
elimination of duplicationr and the promotion of digital solutions in serving consumers may offset the impact

of a possible rise in international energy prices. In the course glidnned reform of eligibility for universal

service and the development of various service packages we will ensure that the energy fees of the most

deprived persons do not increase.

We are drawing up a programme to improve conditions for vulnerable custmers. As part of this process

we plan to assess the conditions of vulnerable customers and to draft targeted programmes adjusted to the

10210 accordance with Article 15(8) of Directive 2012/27/EU.



needs of the social groups concerned.

When planning the energy efficiency obligation scheme, it should support vulheratdumers. (Points
3.1.2.iii. and 3.2.viiii. provide details on the most expedient financing instruments aimed at supporting the
most deprived social groups (upgrades implemented under the obligation scheme, increased use of

decentralised heating soluti® and electricity production penetration).)

We plan to extend the subscription based electricity connection scheme for households living in
buildings that are deteriorated or unsuitable for renovation which ensures the electric heating of at least

one ram for families with small children.

We are also planning future awareness raising, information and consulting campaignghese can also
promote lowcost energy efficiency investments that can be implemented by home owners themselves,
resulting in substanta | savings. The social fuel programme, f
ofthebox fl oor insulationo.

3.5.Dimension of research, innovation and competitiveness
I. Policies and measures related to the elements set out inZbint

The Enegy Innovation Council (EIC) set up by the Minister for Innovation and Technology in October 2018

has defined possibilities of intervention in the following areas:

1. Innovative system balancing (flexibility storage and demand management, active sysi&tioopgr
distributors);

2. Encouragement of the market launch of innovative energy supply solutions;

3. Energy efficiency innovation programme;

4, Facilitation of the use of Hungarian natural gas reserves;

5. 6Smart regul at i on 0 stibatorssaedsuppliers irt imevatioont er est of d

6. Transport greening;

7. Encouraging use of renewable energy sources;

8. Support of nuclear innovation;

9. Encouraging innovative seasonal electricity and heat storage solutions.

To ensure the system balanceve areplanning to encourage the spread of innovative technologies and
operating modes that support improvement of the dispatchability of the electricity system by also minimising
the necessity of network development investments and allow the integration oftralesszh energy

production based on renewable energy sources to the extent possible. The proposed programme focusses o



encouraging energy storage, enhancing the options/obligations of weagesrdent producers supporting the
system balance, encouragitfte demand side adaptation of consumers, and on the reconsideration of the

competencies of the TSO and DSOs.

Encouraging innovative methods of energy supphaims at the local consumption of electricity produced
(from renewable resources). This effort coumddluce costs associated with network loss and simplify the
integration of renewable sources of energy. In terms of regulation, the energy comimasity separate
prosumer unit and settled entityshould be clearly defined in regulation. The key teabgichl task is the
introduction of smart metering equipment that are also capable of managing time zone dependent tariffs.
Although there are mainly legal and technological barriers to introducing the programme, the reduction of
licensing/administrative ydens relating to the establishment and connection of renewable energy producers

may result in a substantial decline in costs.

The energy efficiency innovation programmeaims to reduce the unit energy consumption of the building
stock and industrial prodtion. The energy efficiency programme will build on the enhancement of
knowledgesharing, readily comprehensible advice provided by the easily accessible advisory network, and on
the priority of investments based on results of Hungarian innovation artdppii@cts ensuring expected
payback periods. The programme can achieve an i nc|
energy investments, producing a positive impact on employment and economic performance. To support retalil
investmentsve will establish a testing centre that drafts modern andeffesttive onesizefits-all solutions

for the energetic modernisation of Hungarian building groups defined in the National Building Energy
Performance Strategy (NBEPS). Innovation can alscetdrgilding automation, and the development and

promotion of building supervision and control systems.

By facilitating theuse of Hungarian natural gas reservewsve plan to maintain or even increase the level of
extracted natural gas quantities in Hungéngreby improving the security of supply and reducing Hungary's
dependence on imported primary energy sources. Intervention is mainly directed at encouraging the
production of unconventional natural gas and enabling the use of natural gas not in confithhmityrrent

gas standards.

The establishmentaf s mar t r aigutd poditivety eritourage distributors to introduce new products

and innovative technologies, and to expand options of suppliers for prioritising digital administration. Use of
innovatve solutions enables a more firm encouragement of reducing the quantity of consumed electricity,
establishment of energy communities and implementation of energy efficiency and own energy production
investments. The reduced quantity of distributed el@ttrivith constant distributor costs, however, entails
growing burdens for the tariff community, therefore the complex reform of the tariff scheme is necessary. To
promote innovation the devel opment of aofidnovatigeu ! at o

solutions, with the HEAO6s temporary exemption fr ol

Thetransport greening programme aims to reduce the rise in GHG emissions in the sector by encouraging



the spread of electric vehicles and-shaing, and increased use of biofuels. We also aim to promote the
Hungarian manufacture of electric vehicles and to support national research relating to the secondary
(industrial) use of used car batteries. Special support is recommended for the use ofgesmration
biofuels; the related pilot project would serve the testing of such fuel production technologies (and empirical

determination of the national production cost and competitiveness).

By encouraginghe use of renewable sources of energy would be possible to increase namrather
dependent renewable energy production (geothermal, biomass, biogas, heat pumps) for both electricity and
(district) heat supply. With regulation expanding the market for technologies supporting the integrated and
local ise of produced renewable energy, it is possible to also promote the Hungarian manufacture of heat
pumps, biogas technologies and biorda®sl boilers. Within the framework of a State research programme,
areas should be identified where geothermal enemgyugtion projects can be implemented. The exploitation

of adequately researched areas can be encouraged by setting up a guarantee fund ahfiieanairsg!f

By supportingnuclear innovation, innovative services can be developed in Hungary that enfhthece
competitiveness of nuclear energy production, and contribute to maintaining and expanding Hungarian

experience in nuclear energy.

The encouragement of innovativeeasonal electricity and heat storage solutiorsms at facilitating the
development ofdchnologies capable of the extensive storage of large quantities of energy (even for months),
with particular regard to enabling use of the nat
feeding in of methane, biogas produced with poeteey a s technology and ©6cl ea
electricity storage, the programme can also be extended to storing thermal energy and cold energy. Use of the
particular technologies can be tested within the framework of pilot projects, subject to réviegulation

concerning the feeih of hydrogen, and biomethane and biogas produced with povgars technology.



ROLE OF HYDROGEN IN THE FUTURE ENERGY SYSTEM

Over the period of the strategy, hydrogen can play a major role in integtheé production of renewable
electricity, strengthening the security of supply in Hungary and in achieving our decarbonisation targets. With
the rising use of renewable sources of energy, namely, the daily, weekly or even seasonal storage of electricity
T not possible with battery technolody will become an increasingly critical issue. With electrolysis
technology it is possible to store surplus quantities of produced electricity at a given time in the form of
hydrogen and to use it later based on a remoboptions.

Most of the cost of electrolysis (over 98 is made up of the price of consumed electricity, thus the
production of hydrogen is already one of the cheapest technologies for storing otherwise unusable energy, and
with the smallest ecologic&botprint based on the entire production cycle. Although the high investment cost
and low useful efficiency of fuel cells serving the reconversion of hydrogen into electricity remains a barrier
to the markebased spread of the technology, based on fste@asubstantial (up to 96) cost decrease and
significant efficiency improvement is expected. Taking into account the increasing flexibility needs of the
electricity system, as an important aspect of energy policy and a factor supporting financielatgitityy

both electrolysis and reconversion can be implemented along the lines of rapidly changing load curves, thus
both technologies are suitable for frequency regulation. Obviously, fuel cells are also used in transport,
therefore hydrogen produceain surplus renewable electricity generation is also environmentally friendly in

mobility, although it still remains an uncertain alternative in terms of economy.

Beyond the use of fuel cells, hydrogen can also be used for electricity generation in sedt®tahe model

of conventional gas engines. Dozens of turbines are operating around the world that partly recover hydrogen,
including those with hydrogen as the primary fuel. New prospects open up in the future efficient use of
existing gadired power pants with innovations enabling the conversion of the operating turbines of gas

power plants for purely hydrogen operating mode.

Beyond its reconversion into electricity, hydrogen can also be used in other forms. When blended with natural
gas, it can conitoute to satisfying the energy demand of industrial customers and even of households if
bl ended into the gas networ k. This not only ach
Hungary's security of supply by reducing import requirementseBgtihg hydrogen produced from electricity

into the natural gas netwdfX its storage will also become possible, which is particularly important in view

of the size of Hungarian gas storage capacities. There are a number of open points as regards#he techni
possibilities for feeding hydrogen into the gas network, such as the resistance of gas pipelines against
corrosion or the behaviour of final customer equipment; we will support the review of these points within the

framework of pilot projects.

103 Regular tests are conducted regarding the-fieexf hydrogen into the natural gas storage facility; a pilot project is
implemented as a first step.pdssible goal is to store hydrogen blended with methane.



Electrolysis can offer a solution to the partial satisfaction of hydrogen demand ieneogy producing
sectors, mainly in oil refining, fertiliser production and in the pharmaceutical industry. Hydrogen is
traditionally produced from natural gas; the replacerérte latter is desirable both in terms of the security

of supply achieved through reduced import requirements and climate protection. The steam reforming of
natural gas often produc€X0, emissions, and highressure water vapoiirnecessary for the pressi is

also most often produced through the burning of fossil fuels.

Owing to hydrogendéds diverse use in energy product
link between the electricity and natural gas sectors; sector couplinguggoort the electricity sector in

integrating renewable energy production and enhancing system flexibility, and support the natural gas sector
not only through its greening, but also by reducing import requirements and thereby strengthening the security

of supply.

. Where applicable, cooperation with other Member States in this area, including, where
appropriate, information on how the SET Plan objectives and policies are being translated to

a national context

1 Cooperation between V4 countries in RDI

Participants of regular consultations are working on raising awareness of economic and science diplomacy in
the region. Regional cooperation between the V4 countries allows members to participate in joint international
programmes more effectively, to betimake use of their resources and to enhance their appeal to foreign
partners to establish lorigrm cooperation.

A V4 Innovation Task Force was established and a Memorandum of Understanding signed. The Task Force
aims to develop closer, coordinatedoperation between V4 countries in innovation. Its main objectives
include the encouragement of V4 stapls, sharing of experience and best practices relating to national
SME/startup support programmes in the field of regional cooperation, implementadtiint promotional

and networking campaigns, and joint participation in foreign workshopsugtaents and fairs. As a result

of the work of the Task Force, an agreement was concluded between the V4 countrigstoimet 2015,

which focuses on régnal cooperation relating to starps and innovation, and on the promotion of the
innovation potential of the region (Memorandum of Understanding for Regional Cooperation in the Areas of

Innovation and Staiips).

As regards cooperation between V4 coestrit is worth noting the thinlBDPST conference, which is held

each year since 2016 with the collaboration of the Antall J6zsef Knowledge Centre, the Ministry of Foreign
Af fairs and Trade, and the I nternat iy ohpediles i¥the egr a
strengthening of cooperation between V4 countries in the field of research, innovation and future

technologies.

1 RDI cooperation platform of V4 countries in the field of energy



We have launched consultations with our V4 partners owmgpfior establishing a specifically energy based

innovation platform. The member states are expected to hold consultations in early 2020 on this topic.
1 Strategic Energy Technology Plan (SEAPlan)

The European Commission plans to encourage the Energy Wniarry out research and development and

to achieve its leading role in renewable energy technologies by implementation of the revisBtRiRET

which was drawn up by the European Commission in 2008 to encourage technology based climate and energy
policies for 2020. Hungary is currently only represented in two of the 10 technical working groups (TWG):

- SET Plari CCUS»*TWG, TWG 9),
- SET-Plani Nuclear safety TWG, TWG 10).
1 Other nuclear RDI cooperation
- Participation in the work of the European Organisaion for Nuclear Research (CERN)

Hungary joined the CERI® 1 based in Geneviain 1992. In recent years Hungary has become very engaged
in the preparation, operation of experiments conducted at the CERN, in the evaluation of obtained data and in
the interpréation of physical results. According to tiMigner Institute for Particle and Nuclear Physics of the

Hungarian Academy of Sciences 6 based on the | evel% offthe GERN gsaar i an
Hungarian research institute, the place wh®re Hunc

- Research and innovation in thermonuclear plasma physics within the framework of
EURATOM

Research and innovation in thermonuclear plasma physicsisdcant within the framework of EURATOM,
through international cooperation, mainly with and in relation to European large equipment. Hungarian
researchers have achieved important results even by international standards in the research of the turbulent

stae of plasma and the behaviour of macroscopic pieces of matter added toflasma.

- Participation of the Hungarian Atomic Energy Authority (HAEA) in the European

Safeguards Research and Development Association

The European member organisations of the Eurofgsfeguards Research and Development Association,

established in 1969, operate in the field of nuclear safeguards. The main goal of the organisation is to

104 Carbon capture, utilisation, storage.

105The world's largest particle physics laboratory.
106 http://www.rmki.kfki.hu/kutatas/CERN.html

107 http://www.rmki.kfki.hu/plasma/rolunk.html
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coordinate and promote research and development in the field of nuclear safeguards.
1 International cooperation within the framework of Horizon 20208

Up to 290ctober 2019, 253 Hungarian tenderers participated in the relevant energy and climate protection
categories within the framework of Horizon 2020. In the various international projects Hungariar proje
members were awarded Union funds in the total value ahibibn EUR (see details in point i. of
Chapterd.6). TheFutureFlow? international research and innovation projedh the value of 13nillion

EUR i is noteworthy among these projects, whichimgplemented with involvement of the Hungarian
transmission system operator (MAVIR Zt§.The FutureFlow project will link the cooperating regulatory
areas of system operators in four Central and Southern European countries (Glolz&nia, APG Austria,

MAVIR T Hungary, TRANSELECTRICA Romania) to maintain security of the transmission system. The
project is implemented between 2016 and 2020.

1 Participation in the QUANT -ERA, FLAG -ERA and M-ERA-NET programmes

The main objective of the ERA-NET programmess to enhance the coordination of publicly funded
research programmes implemented at national and regional levels, organise national and regional research

within a network and to mutually open up research programmes at national and regional levels.

- Participation in the MERA-NET programme: The M-ERA-NET programme aims to strengthen
coordination of European research programmes in the field of materials science and engineering

through joint calls. (There are three Hungarian projeet$in the field of plysics.)

- Participation in the FLAGERA 1l programme: The European Union provides lotgym support for
promoting research aimed to pursue grand interdisciplinary scientific and technological challenges
through FET (Future and Emerging Technologies) amgship initiatives. (There are five Hungarian

projects, two of them are related to enétgy

- Participation in the QuantERA programmeWithin the framework of the FET programme of
Horizon 2020, in May 2016 the European Commission announced the lauitshnefv flagship
research initiative in the field of quantum technology. The flagship initiatives will be implemented

with projects supported with EU, national and own funds, enabling cooperation in international

108 To lay the groundwork for implementing the SETan on the demand side, the energy priorities of the RDI
framework programme (Horizon 2020) for th@12i 2020 budgetary period were defined on the basis of theFB&T.

109 Full name of the project: FutureFlgwDesigning eTrading Solutions for Electricity Balancing and Redispatching in
Europe

110 http:/fwww. futureflow.eu/?page_id=214
11 European Research Area

112 Both projects are implemented by the Centre for Energy Research (Institute of Technical Physics and Materials
Science) of the Hungarian Academy of Sciences.


http://www.futureflow.eu/?page_id=214

research with a yearly budget of 1@@lion EUR for 10 years. The annually launched calls for
proposals of the QuantERA Consortium provide support for international research projects relating to

the flagship initiatives(So far Hungary has not been involved in energy related projects.)
9 European Institute of Innovation and Technology

The European Institute of Innovation and Technology (EIT) of the EU operates in the field of (higher)
education, research and innovation, coordinating education, industry, business and research in a given field to
promote a knowledgbased economy and enhance competitiveness in Europe. With its organisation aimed at
integrating the three sectors, the EIT operates as a centre of excellence. The seat of the EIT is in Budapest in
accordance with Decision 2008/634/EC.

The activity of the institute focusses on the establishment of knowledge and innovation partnerships across
Europe. The basis of cooperation is provided by the Knowledge and Innovation Communitiesi (Ki@s)
participating higher education institutiongsearch organisations and undertakingend their cooperating
partners. The EIT covers 26 of the expenditures of such leteym R&D cooperation. The remaining
amount is financed by the communities. Hungarian institutions are not participating agpartueg, but are

involved in all KICs:

- ClimateKIC (Climate change mitigation and adaptation): Budapest University of Technology and
Economics (BME),

- Bioenergy Competence Centre, Public Foundation for Industrial Development, University of

Debrecen,
- KIC InnoEnergy (Sustainable energy): Bay Zoltan Alkalmazott Kutatasipxoiit Kft.

1 Intergovernmental cooperation in science and technology (Sa'tj

Hungary signed intergovernmental and interinstitutional agreements on cooperation in science and in
technoloy (SaT) with 36 and 10 countries, respectively. The National Research, Development and Innovation
Office (NRDIO) is responsible for their implementation. The Office and its predecessor institutions signed
interinstitutional agreements on cooperation wittpamisations of an additional 9 countries in charge of R&D

policies and financing.

A key objective of bilateral SaT relations is to support RDI cooperation between the two participating
countries through tendering. International SaT relations are alsorsegby SaT attachés posted at 11

locations (Berlin, Brussels (EU), London, Moscow, New York, San Francisco, Paris, Beijing, Seoul, Tel Aviv,
Tokyo and New Delhi), who are responsible for collecting information on the RDI policies of host countries,

promding Hungarian scientific and technological achievements, assisting the development of relations

113 https://nkfih.gov.hu/hivatalrol/nenetkozikapcsolatok



between the research and innovation communities of the two countries, and for supporting the launch of
cooperation. The NRDIO operatégointly with the Minigry of Foreign Affairs and Trade the SaT attaché

network responsible for scientific and technological diplomacy.

Beyond the foregoing the NRDIO is also involved in a number of international SaT cooperation projects and
represents the interests of HUungEYJREKA), and ensures participation in ESFRI and its working groups to
coordinate the research infrastructure. It also coordinates professional tasks and representation relating to
Hungarian participation in specific international research infrastrucf{lirE®, CERN etc.), and coordinates
expertise. Cooperation in R&D poligyiaking (OECD) supports the development of Hungarian policies.

To ensure that Hungaryodés energy industry is also
necessary toreourage more international cooperation in relation to energy technologies and RDI in the field
of energy, and to develop new relations. Accordingly, international RDI cooperation is also successful at
international level and important in terms of Hungarjaiorities, but new opportunities should also be
explored.

iii. Where applicable, financing measures in this area at national level, including Union support

and the use of Union funds

The National Research, Development and Innovation Fund (NRDI Fundgediy theNRDIO plays an
important role in Hungarian RDI financing; it is a State ekindgetary fund exclusively providing national
public funding for RDI. The source of funding is the innovation levy paid by undertakings and supplemented
with budgetay funds. It aims to ensure foreseeable financing for encouraging R&D and-adiling
innovation based on Hungarian and foreign research results. The NRDI Fund has the function of
supplementing and balancing EU funding based on national or even geodraptéda. The NRDI Fund

provides balanced incentives for bisiey research, targeted development and innovative enterprises.

There are no Hungarian thematic invitations to tender yet; energy RDI projects can be supported within the
framework of marketriven RDI invitations to tender. Such an invitation to tender has already been launched
in May 2019 and is expected to be relaunched in early 2020. We are also exploring the possibility of
encouraging Hungarian RDI in energy with thematic tenders laursgesdfically in the field of energy.

When approving the Annual Development Bud@ebased on the proposal of the NRDIO, the body
responsible for policy at the tiniethe Government decided on the schedule and budget ebhamdable and
refundable RDI teder schemes obperational programmes financed by the EU(EDIOP, CCHOP).

Pursuant toGovernment Decredo 106/2018 of 15une 2018 amendingo8ernment Decrees concerning

certain development policies in relation to governmental structural reésmf 16June 2018, in relation to
the priorities of EDIOP and CCHOP 2, the MIT is the ministry responsible for palaking instead of the

114 https://nkfih.gov.hu/palyazoknak/nkéilap/piacvezerelkfi-projektek2019 11 1-piaci-kfi/palyazatifelhivas 2019
111-piacikfi
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NRDIO.

We are also launching pilot projects to promote energy innovation with financing from carbon credit
revenues. We will decide on the extension of innovative solutions based on the findings of the pilot projects,
and plan financing with use of funds of opera#ib programmes in the 202D27 period and the

Modernisation Fund.

The Government also plans to play an active role in promoting options for direct EU tenders among
Hungarian market participants, universities and research establishments, e.g. withamihsoik of the
CEF, Horizon Europe, InvestEU, EUROSTAR and EURATOM programmes, advancing their participation in

international consortiums.

The European Investment Bank (EIB) can provide credit for financing efforts combating climate change. The
European Imestment Fund (EIF, member of the European Investment Bank Group) can support micro, small
and mediunrsized enterprises in innovation, R&D, entrepreneurship, growth and job creation with venture

capital and risk financing instruments.

The aim is to exploibpportunities offered by the Innovation Fund to the full extent. In relation to projects
focussing on highly innovative technologies and on large projects representing European added value,
resulting in a substantial emissions reduction, the fund canafens for sharing risks and thereby support

implementation of highly innovative ideas.

An even higher investment of foreign private capital is also justified. The Hungarian Investment Promotion

Agency (HIPA)T established to support working capital@éstments can play an important role in this area.



4.  PRESENT SITUATION AND FORECASTING WITH EXISTING POLICIES

4.1. Projected evolution of main exogenous factors influencing the energy system and GHG

emissions
I. Macroeconomidorecasts (GDP and population growth)

The GDP and changes in population are important factors in energy consumption and GHG emissions. In
addition to oil prices, these factors exert the largest influence over the future performance of sectors.

The basic ifluencing factors of present and expected population size are to a major degree expressed in
energy consumption models of buildings and in a number of other sectors. Based on microcensus data for the
year 2016,n 2016 the permanent population equalled 9%million, the resident population equalled

9.8 million.

The current calculation is based on the most recent officiplilation forecast prepared by the Hungarian
Demographic Research Institute (HDRI) of the Hungarian Central Statistical Office (HC20}5nwhich
projects three different future scenarios (baseline, high, low) up to 2060. The UN also prepares country
specific population forecasts based on three scenarios; these project a population of 8.9, 9 rhiflinah ®y¥p
2030.0ur calculations are based on the HDRI forecastwhich estimates a population of 9lion in

2030 and 8.5illion in 2050.

The table below summarises sources of the three key variables used in the NECP.

Variable Source

Explanatory variables

GDP volume index, historical data an Source of actual data;: HCSO National accol

forecast up to 2050 (1995 = 106) forecast by the European Commission

Population, historical data and forecast u|Actual data based on HCSO Demography, dasting
2050 (thousands of persons) based on modelling of Hungarian Demograj
Research Institute

Qil price, historical data and forecast ug Actual data and forecast by Reuters
2050 (USD/bbl)

Table 127 Variables used for forecasting demand in certain sectors and their sourté

115 The figure below shows actual values of the three used explanatorylesr{abtween 1995 and 2018) and their
indicated forecast.
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il Sectoral changes expected to affect the energy system and GHG emissions

We are summarising below key factors for each sector, which detethenperformance of the sectors, and

thereby partly their energy consumption and GHG emissions.
Households

The number of households is an important indicator mainly in terms of the number of household equipment,
as large equipment with the highest enecgymsumption are commonly used in all households, thus the
number of households affects energy consumption as well. The number of households is determined by

population size and other cultural and social, economic factors.

Both Hungarian and European trendsrecent decades indicate a rise in the number of singlaber
households (HCSO, 2015). In the 1970s an average Hungarian household consisted of almost three persons

based on surveys conducted in the 2010s, this figure is currently only around 2.4.

Basd on the preliminary calculation applied in the model, showing a moderately slowing decline based on
HCSO STADAT data, in 2050 the average household will consist of 2.14 persons.

116 Actual data between 1995 and 2018, followed by forecast
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Figure 31 Average household size (in the breakdown of decades up to 20fillowed by a yearly
breakdown)

Source: HCSO, 2018, own calculation
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Sajat kalkulacio Own calculation

The 2011 census indicated over #hillion Hungarian households; the 2016 microcensus showed a decline to

around 4million households.



























































































































































































































































































































































































































































































































