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SUMMARY

Ukraine is the second largest country on the European continent after Russia. Its oil, coal and gas
reserves, as well as its geostrategic position, ensured its important role in energy trade, both during
the Soviet Union and after its collapse. However, Russia's initial invasion of Ukraine (since 2014),
followed by a full-scale war of aggression against the country, have had severe human and economic
impacts. In the energy area, for example, Russia's strategy has been to weaponise (e.g. the
occupation of Zaporizhzhia nuclear power station) or destroy (hydro and coal-fired power plants, as
well as electricity grid substations) energy infrastructure. As a result, Ukraine's electricity generation
capacity has been severely limited. Moreover, its choice to be less dependent on Russian energy,
and to apply for EU membership, means that, within a short time frame, it must rebuild its energy
grid and orient it towards a future with less fossil fuels; all this while being in a war.

Energy relations between the EU and Ukraine are multifaceted (e.g. the Energy Community; the
memorandum of understanding on energy in 2005, updated in 2016; the association agreement
signed in 2014). In future, they are due to be reframed under the institutional arrangements for the
enlargement talks (after Ukraine was granted EU candidate status in 2022). Since the Russian
invasion in 2022, to help Ukraine cope with the multiple challenges its energy grid has been facing,
the EU has used several mechanisms and initiatives, such as successfully synchronising the Ukrainian
grid with the Continental European Synchronous Area; the EU civil protection mechanism; the
Ukraine Facility; the Ukraine Energy Support Fund; and the European Investment Bank.

The outcome of the war is uncertain, and some see recent statements by the new United States
administration as a significant setback for Ukraine. Others focus instead on the possibilities for
further collaboration between Ukraine and the EU. They bring as examples the country's vast gas
reserves and infrastructure both to transport and to store natural gas, nuclear power or green
hydrogen, provided that the country engages in the development of relevant infrastructure.
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Introduction

Russia's full-scale invasion of Ukraine, now past its third anniversary, has had a far-reaching human
and economic impact.! In the energy sector, Russian attacks on Ukrainian energy production and
transmission systems (hydro and coal-fired power plants, as well as electricity grid substations)
have damaged 68 % of pre-war energy generation capacity (the destruction of the Nova Kakhovka
water dam in June 2023 alone led to the loss of 0.33 gigawatts (GW) installed capacity), resulting in
severe electricity shortages and blackouts. Furthermore, a deterioration of the state of one of the
nuclear plants could have severe health and environmental repercussions. Energy infrastructure
ranks among the highest reconstruction needs (10 %), according to a February 2024 joint publication
of the United Nations (UN), the World Bank and the EU. Partly because of this reduced energy
capacity (the frequent blackouts are causing interruptions in economic activities), Russia's invasion
has caused significant losses to Ukraine's economy: in 2023, its economy ranked 57th in the world
by gross domestic product (GDP) (almost US$179 billion, between Hungary and Ethiopia), and far
lower by GDP per capita (around US$5 180), almost on a par with Algeria and Indonesia.

The energy relations between the EU and Ukraine are part of a wider web of relations, which is
expected to intensify in the future, both in the context of Ukraine's reconstruction and of the
country's possible EU membership.

Ukraine's economy and energy

Ukraine, the second largest country on the European continent after Russia, is bordered by Belarus
to the north; Russia to the east, north and north-east; the Sea of Azov and the Black Sea to the south;
Moldova and Romania to the south-west; and Hungary, Slovakia, and Poland to the west.

In 2013, the country's population was hovering around 45.27 million. Since then, it has been steadily
declining, reaching 37 million in 2023. The country's economy has also been impacted deeply by
Russia's invasion. The International Monetary Fund calculates that, while in recent 'normal' years
Ukraine's GDP was growing between 2.5 % and 3.5 %, there have been three periods in the past
decade when it dropped: (i) in 2014-2015 (- 6.6 % and - 9.8 %) following the Revolution of Dignity
and the ensuing Russian annexation of Crimea; (ii) during the COVID-19 pandemic (- 3.8 %); and
(iii) following Russia's full-scale invasion in 2022, when GDP collapsed (- 28.8 %). Striking a similar
note, the World Bank estimates that substantial infrastructure damage and extensive electricity
disruptions are likely to slow economic growth to 3.2 % in 2024 and to 2 % in 2025. In addition,
unemployment has risen significantly (from 9.8 % in 2021 to 14.2 % in 2024 and as high as 24 % among
people recently displaced), while poverty has increased by at least 1.8 million people, to reach
9 million since the start of the war. The country's deficit has also been considerable (between - 2 %
and - 4 % in 'normal' years compared with - 15.6 % and - 19.6 % since the invasion), leading to the
government debt-to-GDP ratio almost doubling in the past 3 years (from 48.9 % after COVID to an
estimated 95.6 % in 2024).

Before the Russian invasion, Ukraine's energy sector accounted for 14 % of GDP and employed 3 %
of the population. Up until the invasion, natural gas was the main energy used for Ukraine's primary
energy consumption (nearly one third), followed by coal at 30 % and nuclear at 21 %. Petroleum and
other liquids and renewable energy sources together accounted for the remaining 18 % of primary
energy consumption. However, energy demand exceeded domestic energy supply, as Ukraine's
economy is one of the most energy-intensive economies in Europe, despite the country's efforts
to lessen its dependency on gas.? As a result, imports covered an energy gap of about 35 %.

Oil
Ukraine held 400 million barrels of proved oil reserves as of the beginning of 2021. However, the

country produced only 74 000 barrels per day (b/d) of petroleum and other liquids. As a result, it
relied heavily on imports to meet its petroleum and other liquids demand (imports met about 70 %


https://www.eeas.europa.eu/eeas/supporting-ukraine-energy-front_en
https://documents1.worldbank.org/curated/en/099021324115085807/pdf/P1801741bea12c012189ca16d95d8c2556a.pdf
https://datacatalogfiles.worldbank.org/ddh-published/0038130/DR0046441/GDP.pdf
https://www.britannica.com/place/Ukraine
https://databank.worldbank.org/reports.aspx?source=2&country=UKR
https://www.imf.org/external/datamapper/NGDP_RPCH@WEO/UKR?zoom=UKR&highlight=UKR
https://war.ukraine.ua/faq/revolution-of-dignity-ukraine/
https://www.worldbank.org/en/country/ukraine/overview#1
https://www.iom.int/news/unemployment-among-recently-displaced-ukrainians-reaches-24-cent-iom-report-shows
https://www.worldbank.org/en/country/ukraine/overview
https://www.imf.org/en/Countries/UKR
https://www.clingendael.org/sites/default/files/2024-09/EU-Ukraine_Energy_Cooperation.pdf
https://www.eia.gov/international/data/country/UKR/petroleum-and-other-liquids/annual-petroleum-and-other-liquids-production?pd=5&p=000gfs0000000000000000000000000000vg&u=0&f=A&v=mapbubble&a=-&i=none&vo=value&t=C&g=none&l=249--235&s=94694400000&e=1609459200000&ev=false&
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of Ukraine's consumption in 2020). The country imported most of its petroleum products from
Belarus, Germany and Russia, while its crude oil imports were sourced increasingly from Azerbaijan
and Kazakhstan. In addition, Ukraine is a transit country for Russia's crude oil exports, which travel
to Czechia, Hungary and Slovakia via the southern branch of the Druzhba pipeline, one of the
biggest crude-oil pipeline networks in the world, which transports 400 000 b/d.

These three landlocked EU Member States were highly dependent on Russian oil, and received
exemptions from EU sanctions on Russia in 2022. Nevertheless, while Czechia has diversified its
imports significantly since, Slovakia has reduced its dependency from 100 % to 75 %, and Hungary
has kept its pre-war level of imports (70 %). As a result, since the summer of 2024 — following
Ukraine's decision to stop Russian flows through its territory — tensions have flared between Ukraine
and Slovakia and Hungary. Although both Member States have an alternative supply route, i.e.
Croatia, they have complained about Croatia applying high transit fees. Keeping supplies from
Russia was also financially advantageous for the two countries, as Russian oil was sold at a lower
price (up to US$30 less per barrel). President Volodymyr Zelenskyy said Ukraine could use its
infrastructure to transit gas from Azerbaijan to Europe instead. However, Politico notes that experts
doubt Azerbaijan has the capacity to supply meaningful new volumes to Europe via Ukraine, and
instead fear this will result in swapping volumes with Russia and rebranding Russian oil as its own.

While Ukraine has seven refineries with a design capacity of 50.4 million tonnes (Mt) per year, most
are not currently in use, owing to a combination of ageing installations and infrastructure damage
from warfare in eastern Ukraine. According to Laffitte and Moshenets, in 2021 Ukraine accounted for
only around 10 % of Russian crude oil exports to the EU (14.3 out of 137.8 Mt).

Gas

According to the US Energy Information Administration (EIA), which refers to the Oil & Gas Journal,
Ukraine held around 1 100 billion cubic meters (bcm)? of proven natural gas reserves at the beginning
of 2021, and its production remained the second largest in Europe after Norway. In 2019, the
country's consumption totalled approximately 28.3 bcm of natural gas, with domestic natural gas
production meeting over 70 % of total consumption. Apart from its energy and natural wealth,
Ukraine's geographical position resulted in the country becoming an important connection point
between the EU on the one hand and the Soviet Union, and then Russia, on the other. Indeed, Ukraine
has one of the world's largest natural gas transit infrastructure,® and it used its pipelines (mainly
Bratstvo and Soyuz) to transfer Russian gas to EU Member States. According to Laffitte and
Moshenets, the country's gas pipelines could provide up to 146 bcm per year to the EU (that is,
around 42 % of the total consumption of the 27 Member States in 2022). In recent years, however,
with Russia's efforts to bypass Ukraine (e.g. through Nordstream), the share of gas transiting
through the country has gradually decreased, from 65.3 % of gas deliveries in 2009 to 21.4 % in 2021.

Despite the reduction in flow, until the Russian invasion Ukraine generated substantial revenues
from transit costs of Russian hydrocarbons. Even during the war, it has continued to receive transit
fees, as several Member States asked for transit to continue. Nonetheless, the current transit
agreement with Russia expired in December 2024, and Ukraine declared that it does not want to
renew it. Until 2022, European markets received between 82 bcm and 93.4 bcm annually of Russian
natural gas through Ukraine. This transit has generated considerable revenue for the country over
the years, although in some cases Russia's gas exports through Ukraine were interrupted as a result
of disputes with Russia over natural gas prices or through intimidation. Furthermore, Kardas notes
that the country also has the largest gas storage system (30 bcm) in Europe and the third largest
by capacity in the world — behind only the US and Russia — and that, as such, it could help Europe to
store gas.® Some EU companies are already making use of this: at the beginning of 2024, around
2 bcm of gas in Ukrainian storage belonged to EU companies.



https://www.eia.gov/international/analysis/country/AZE
https://www.eia.gov/international/analysis/country/KAZ
https://csd.eu/fileadmin/user_upload/publications_library/files/2024_10/Tapping_the_Loophole_report.pdf
https://www.iaot.eu/en/oil-transport/druzhba-pipeline
https://www.politico.eu/article/ukraine-azerbaijan-gas-europe-slovakia-robert-fico-hungary-viktor-orban-energy-russia-vladimir-putin-volodymyr-zelenskyy/?utm_source=email&utm_medium=alert&utm_campaign=Ukraine%20can%20bring%20Azeri%20gas%20to%20Europe%2C%20Zelenskyy%20says
https://iea.blob.core.windows.net/assets/ac51678f-5069-4495-9551-87040cb0c99d/UkraineEnergyProfile.pdf
https://www.fpri.org/article/2023/12/the-impact-of-the-war-on-ukraines-energy-landscape/
https://www.eia.gov/international/analysis/country/UKR#:%7E:text=As%20of%20the%20beginning%20of%202021%2C%20Ukraine%20held%2039%20trillion,of%20about%2050%25%20from%202010.
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2021-full-report.pdf
https://gasua.com/en/ukraine-increased-gas-production-by-0-9-up-to-18-7-bcm-in-2023/
https://www.consilium.europa.eu/en/infographics/eu-gas-supply/#:%7E:text=Why%20is%20gas%20so%20important,EU%20are%20heated%20using%20gas.
https://www.ft.com/content/fc359642-e818-11e8-8a85-04b8afea6ea3
https://www.clingendael.org/sites/default/files/2024-09/EU-Ukraine_Energy_Cooperation.pdf
https://carnegieendowment.org/russia-eurasia/politika/2024/02/the-final-countdown-will-russia-and-ukraine-renew-gas-transit-deal?lang=en&center=global
https://www.reuters.com/business/energy/russia-says-europe-ukraine-have-agree-gas-transit-deal-2024-11-06/
https://www.bbc.com/news/world-europe-15250742
https://ecfr.eu/publication/energising-eastern-europe-how-the-eu-can-enhance-energy-sovereignty-through-cooperation-with-ukraine-and-moldova/
https://www.pipeline-journal.net/news/ukraines-bid-increase-europes-gas-storage-capacity
https://energia.rp.pl/gaz/art39644211-magazyny-gazu-w-unii-europejskiej-wciaz-pelne-dzieki-ukrainie
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Coal

According to the EIA, coal accounts for over 90 % of Ukraine's fossil fuel reserves. In 2019, Ukraine
had 38 billion tons of coal reserves and ranked sixth in the world for hard coal reserves after the US,
China, India, Australia and Russia. Its coal is located mostly in the Donetsk basin (Donbass region),
but also in the Dnipro, Lviv-Volyn and Dnipro-Donetsk basins.

Ukraine produces both thermal and coking coal from the Donetsk basin in eastern Ukraine, the
Lviv-Volyn basin in western Ukraine, and the Dnipro coal basin in central Ukraine. However, coal
production has been declining and, at 28.2 million short tons,® stood below the 5-year average
(2014-2018) in 2019. Nevertheless, in 2019 almost half (45 %) of the coal consumed in Ukraine was
imported, up by 27 % from 2010. Industrial production and coal demand further slowed in 2020
because of the COVID-19 pandemic. In 2020, Russia was the source of 70 % of Ukraine's coal imports,
followed by the US with 20 % and Kazakhstan with 8 %. Following the invasion, Ukraine stopped
importing from Russia, and Australia became the main importer to Ukraine (worth US$62.7 million),
followed by the US (US$61 million) and Poland (US$38 million).

Nuclear

Ukraine is the seventh largest producer of nuclear energy in the world. Nuclear energy was
responsible for roughly 54 % of Ukraine's electricity production in 2019. Net nuclear capacity is
13.1 GW (28 % of the country's electrical capacity), supplied by 15 Soviet-designed VVER reactors
in four nuclear power plants (Rivne, Khmelnytskyi, South Ukraine and Zaporizhzhia). With six
reactors and a net capacity of 5.7 GW, the Zaporizhzhia nuclear power plant is both Ukraine's and
Europe's largest.” Several nuclear power plants, including Zaporizhzhia and Chornobyl, have been
occupied since the invasion. All of Ukraine's operating nuclear plants currently not under occupation
are owned and operated by state-owned Energoatom. The security of the plants under Russian
control or occupation is threatened by the ongoing war. At Ukraine's request, the International
Atomic Energy Agency (IAEA) has been closely monitoring the situation and assessing it daily, and
has ensured the continued presence of IAEA staff at the Khmelnytskyy, Rivne, South Ukraine and
Chornobyl nuclear power plants since January 2023.

Renewable energy sources

According to an |IEA report, renewables accounted for only 5 % of the energy mix in 2018, and for
9 % of electricity generation. The contribution of renewables (mainly biofuels, waste and hydro) to
total primary energy supply equalled 4.6 % in 2018. The report also notes that the country has
significant technical potential for further development. Furthermore, in his above-mentioned
briefing, Kardas refers to Ukrainian experts who calculate that renewable energy sources in Ukraine
could provide up to 83 GW through solar energy, 438 GW through onshore wind, and 250 GW
through offshore wind.

Two avenues the country is exploring are biomethane and hydrogen. The development of
biomethane began in autumn 2021, following the adoption of legislation to decarbonise the gas grid.
Following a slow start (as biomethane exports were not initially permitted), the first plant was
launched in 2023 in the Chernihiv region; in 2024, new plants were developed in the Dnipropetrovsk,
Khmelnytskyi, Kyiv and Vinnytsia regions. Provided the necessary financing is found for the plants
to be built, Ukraine could cover some of the biomethane needs of its neighbouring markets. For
hydrogen, an October 2022 presentation by Oleksandr Riepkin to the United Nations Economic
Commission for Europe (UNECE) identified a potential average annual production of 44.9 Mt of
green hydrogen (43 % from offshore wind farms and 57 % from onshore wind and solar power
plants), which could contribute to meeting Ukraine's renewables needs. Part of it could also be
exported to the EU (potentially to Czechia, Germany, Austria and Slovakia). This could be done
either via the gas pipelines (hydrogen mixed with natural gas) or by ships through the Danube, mixed
in ammonia or methanol. In this context, Kardas notes that relevant projects that meet the EU's



https://www.eia.gov/international/data/world/coal-and-coke/coal-reserves?pd=1&p=00000000000000000000000000000000000000000000000000001&u=0&f=A&v=mapbubble&a=-&i=none&vo=value&t=C&g=00000000000000000000000000000000000000000000000001&l=249-ruvvvvvfvtvnvv1vrvvvvfvvvvvvfvvvou20evvvvvvvvvvnvvvs0008&s=1199145600000&e=1546300800000&
https://euracoal.eu/info/country-profiles/ukraine-8/
https://www.eia.gov/international/data/world/coal-and-coke/coal-reserves?pd=1&p=3g00000000000000000000000000000000000180000000000000g&u=0&f=A&v=mapbubble&a=-&i=none&vo=value&&t=C&g=none&l=249--235&s=315532800000&e=1546300800000&ev=false
https://www.eia.gov/international/data/world/coal-and-coke/coal-reserves?pd=1&p=3g00000000000000000000000000000000000180000000000000g&u=0&f=A&v=mapbubble&a=-&i=none&vo=value&&t=C&g=none&l=249--235&s=315532800000&e=1546300800000&ev=false
https://www.eia.gov/international/data/world/coal-and-coke/coal-reserves?pd=1&p=3g00000000000000000000000000000000000180000000000000g&u=0&f=A&v=mapbubble&a=-&i=none&vo=value&t=C&g=none&l=249--235&s=315532800000&e=1546300800000&ev=false
https://www.statista.com/statistics/1318415/coal-import-value-by-country-of-origin-ukraine/
https://iea.blob.core.windows.net/assets/ac51678f-5069-4495-9551-87040cb0c99d/UkraineEnergyProfile.pdf
https://www.iaea.org/sites/default/files/documents/two-years-of-iaea-continued-presence-at-the-zaporizhzhaya-nuclear-power-plant.pdf
https://iea.blob.core.windows.net/assets/ac51678f-5069-4495-9551-87040cb0c99d/UkraineEnergyProfile.pdf
https://www.energycharter.org/fileadmin/DocumentsMedia/Occasional/2023_05_24_UA_sectoral_evaluation_and_damage_assessment_Version_X_final.pdf
https://www.osw.waw.pl/en/node/30396
https://www.spglobal.com/commodityinsights/en/market-insights/latest-news/natural-gas/112224-interview-ukraine-eyes-eu-biomethane-export-growth-in-ambitious-scale-up-plans-uabio
https://www.energy-community.org/dam/jcr:2faa4d31-3eb8-4cc8-a6ff-9b8b322e3c09/S1_4_UABIO_Geletukha.pdf
https://unece.org/sites/default/files/2022-10/Riepkin.pdf
https://emerging-europe.com/analysis/ukraines-green-hydrogen-potential/
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safety standards could obtain the projects of mutual interest status under the Regulation on trans-
European networks for energy (TEN-E Regulation).

State of play of EU-Ukraine energy relations

Framework in place before the invasion

EU-Ukraine energy relations are underpinned by the association agreement, in force since
1 September 2017, and Annex XXVII of the agreement. In future, relations are due to be reframed
under the institutional arrangements for the enlargement talks, after Ukraine was granted EU
candidate status in 2022. Issues relating to the bilateral cooperation between Ukraine and the EU in
the energy field are discussed within the association bodies — the Association Council and the
Association Committee — and at expert level. The coordination of energy-sector activities with the
EU and the Eastern Partnership countries are discussed in the context of additional cooperation
mechanisms specifically created for that purpose, in particular the EU Energy Panel — Eastern
Partnership and Platform 3 'Connectivity, Energy Efficiency, Environment and Climate Change'.

In 2011, the EU invited Ukraine to join the Energy Community, an international organisation whose
main objective is to extend the principles and rules of the EU's internal energy market to the
countries of Eastern Europe, the Black Sea region and the Western Balkans. With the European
Commission's support, the Energy Community has established the Ukraine Energy Support Fund, in
a bit to enable donations from EU Member States, international financial organisations and other
sovereign governments to provide emergency support for Ukraine in the energy sector.

In addition to the above, on 24 November 2016 the EU and Ukraine signed a new memorandum of
understanding on a strategic energy partnership, updating their 2005 memorandum of
understanding on energy. The new memorandum seeks to achieve full integration of the EU and
Ukraine energy markets. To that end, the EU and Ukraine have intensified their cooperation in the
energy sector, to advance the reform of Ukraine's energy sector and its gradual decarbonisation,
and to complete the market design in line with EU rules and practices. To help advance this process,
a high-level working group on energy market integration was set up in 2021.

Additional initiatives following the Russian invasion

A recent Clingendael policy brief argues, in the context of the war, Ukraine's energy sector is faced
with two major tasks.

e As soon as possible, it needs solutions to address its immediate electricity deficit,
predicted by the National Bank of Ukraine to be over 7 % in 2024, 8 % in 2025 and 5 %
in 2026.

e In the short to medium term, it has to rebuild and modernise its energy system to
support a green transition in line with EU goals to phase out fossil fuels in the
electricity sector by 2035, and to reduce its dependency on Russian fossil fuels.

To help the country meet these challenges, the EU has implemented or extended several initiatives
since 2022.

After the Russian invasion, Ukraine's electricity grids were successfully synchronised with the
Continental European Synchronous Area on 16 March 2022, allowing Ukraine to import electricity
from EU Member States and thus cover the deficit in its power grid. The synchronisation has helped
Ukraine cover the deficit in the Ukrainian power grid caused by Russian shelling and deliberate
targeting of electricity infrastructure. Moreover, the EU institutions have been working on ensuring
that Ukraine can maintain stable electricity and gas supply despite the war, including ensuring the
reverse flows of gas to the country and the delivery of energy supplies (fuels and equipment).8 In
October 2024, based on a joint assessment of the power system conditions, the European Network
of Transmission System Operators for electricity (ENTSO-E) announced that the electricity export
capacity to Ukraine from neighbouring EU Member States would be increased from 1700


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=JOIN:2022:23:FIN
https://energy.ec.europa.eu/topics/infrastructure/trans-european-networks-energy_en
https://energy.ec.europa.eu/topics/international-cooperation/key-partner-countries-and-regions/neighbourhood-east_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2014.161.01.0003.01.ENG
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:22019D1599
https://ukraine-eu.mfa.gov.ua/en/2633-relations/galuzeve-spivrobitnictvo/energetika#:%7E:text=The%20Ukraine%2DEU%20cooperation%20in,integration%20to%20the%20European%20market
https://www.energy-community.org/Ukraine/overview.html
https://www.energy-community.org/aboutus/whoweare.html
https://energy.ec.europa.eu/document/download/41f6181f-01e0-4460-adc9-5184b3e3a27b_en?filename=mou_strategic_energy_partnership_en_signed.pdf
https://energy.ec.europa.eu/document/download/41f6181f-01e0-4460-adc9-5184b3e3a27b_en?filename=mou_strategic_energy_partnership_en_signed.pdf
https://www.clingendael.org/sites/default/files/2024-09/EU-Ukraine_Energy_Cooperation.pdf
https://www.entsoe.eu/news/2022/03/16/continental-europe-successful-synchronisation-with-ukraine-and-moldova-power-systems/
https://energy.ec.europa.eu/news/2-years-ukraine-and-moldova-synchronised-electricity-grids-eu-2024-03-15_en
https://energy.ec.europa.eu/news/2-years-ukraine-and-moldova-synchronised-electricity-grids-eu-2024-03-15_en
https://www.entsoe.eu/news/2024/10/29/european-transmission-system-operators-increase-electricity-export-capacity-to-ukraine-and-moldova-for-this-winter/
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megawatts (MW) to 2 100 MW from 1 December. The transmission system operators further noted
that, from March 2025, they will reassess the limit between the EU and Ukraine on a monthly basis.

Another example is the EU civil protection mechanism. Established back in 2001, it proved to be
an important crisis mechanism in the context of meeting Ukraine's short-term energy needs,
particularly for electricity. As of 31 January 2024, more than 5 900 power generators had been sent
to Ukraine through the mechanism, including 2 347 from the EU's own rescEU reserve stockpiles.®
In addition to generators, the EU has been delivering other vital energy supplies to Ukraine, including
transformers, autotransformers, high-voltage equipment and LED light bulbs.

Within the Energy Community, the Ukraine Energy Support Fund and the Ukraine Support Task
Force have played an important role in ensuring Ukraine's energy security during the war, with the
support fund alone providing over €400 million in support (out of the €629 million available).?
Under the task force, as of October 2023, 22 EU Member States had made nearly 100 deliveries to
Ukraine, including power transformers, cables, generators, transportation vehicles, and other
equipment crucial for supporting the electricity sector. The Energy Community has also launched
the Ukraine Energy Market Observatory, which will closely follow and review all developments
relating to the broader energy market and corporate governance in Ukraine. Finally, in March 2023
the Energy Community Secretariat signed two memorandums of understanding with the Ukrainian
authorities: one on increased cooperation in rebuilding Ukraine's energy sector and another on the
coordination of activities in the area of humanitarian aid for Ukraine's district heating, water supply
and buildings sector.

The European Investment Bank (EIB) — which since 2007 has supported various energy projects in
Ukraine — has played an important role since the outbreak of the war, funding energy grid projects
and repairing the damage inflicted by Russia to energy infrastructure. In December 2023, for
example, it provided €133 million to enhance the reliability of hydroelectric power plants. More
recently, in October 2024, it adopted the Ukraine energy

rescue plan, an initiative to extend EU support for Ukraine's Ukraine Facility

heavily damaged energy infrastructure ahead of the winter A e50 billion EU financial support
season, to support the country's resilience. As part of the  mechanism until 2027, aimed at
plan, the EIB would invest up to €600 million in financing  fostering Ukraine's recovery,
for emergency energy projects across the public and increasingits resilience, and facilitating
private sectors. This funding will be guaranteed under the its path towards EU membership.

EU's Ukraine Facility and in part supported by the EIB's EU  soyrce: European Commission, The
for Ukraine Fund and advisory programme. Ukraine Facility, website.

Furthermore, in July 2021 Ukraine and the EU signed a

strategic partnership on raw materials and battery value chains. According to the S&P financial
information services provider, Ukraine has one of the biggest proven titanium reserves in the world,
and provides 7 % of world production. Similarly, it is the world's sixth largest country in iron
extraction, seventh in the extraction of manganese and kaolin, and 11th in zirconium silicate
extraction. The partnership is designed to strengthen sustainable sourcing and processing of
batteries and raw materials in the country, and to integrate the relevant value chains. In addition, it
encourages closer collaboration in research and innovation along the relevant value chains, using
funds from the Horizon Europe programme.

In April 2023, the EU and Ukraine signed a memorandum of understanding on a strategic partnership
for biomethane and hydrogen. It seeks to capitalise on the country's potential in these two areas,
to develop and eventually export both renewable energy sources, after the necessary infrastructure
has been built.

Ukraine is repairing and stabilising its power grid, and has integrated renewable energy sources in
its plans in order to 'build back better'. In addition, Ukraine has already adopted several major pieces
of legislation on the functioning of the gas and electricity markets, and implemented regulations
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liberalising its energy markets, including certifying independent system operators in the gas and
electricity markets and an independent gas storage operator.

In its Ukraine 2024 report accompanying its 2024 communication on EU enlargement policy, the
Commission welcomes the fact that Ukraine adopted a national energy and climate plan to achieve
climate neutrality by 2050, noting that the country should put in place a monitoring framework.
Regarding security of supply, the Commission welcomes the increase in electricity import capacity
thanks to the synchronisation with continental Europe's grid, and notes that EU operators have
stored 2 bcm of gas in Ukrainian storage through the EU mechanism for demand aggregation and
joint gas purchasing. The Commission further notes that Ukraine's energy efficiency legislation is
largely aligned with the EU Energy Efficiency Directive. In the nuclear sector, it notes that the
country further aligned its legislation with the Euratom acquis, adopted new radiation protection
legislation, and increased regulatory oversight procedures in the nuclear sector. According to the
Commission, harmonisation with EU legislation should continue, and issues relative to the nuclear
regulatory authority (staffing and salary levels) should be addressed. In the renewable energy
sector, it welcomes the fact that the Ukrainian government approved the 2030 national renewable
action plan, which set a target of a 27.1% share of renewable energy in gross final energy
consumption by 2030. At the same time, the Commission regrets that regulatory and administrative
barriers, as well as the lack of alignment with EU legislation, prevent Ukraine from utilising its
(above-mentioned) potential in biomethane.

According to Cretti et al., a key step for Ukraine will be to design and implement a carbon pricing
system aligned with the EU's emissions trading system (EU ETS), with a view to joining it on
accession. This would help Ukraine avoid paying the carbon border adjustment mechanism, which
taxes carbon emissions from certain imported goods during their production process. The authors
note that Ukraine, particularly in such sectors as cement, iron and steel, is expected to be one of the
countries most heavily impacted, and argue in favour of time and financial support from the EU for
Ukraine to introduce an ETS gradually. In this context, the 2024 Commission report, mentioned
above, states that 'Ukraine is actively working on establishing a national [ETS], which should ensure
a gradual convergence of its carbon pricing policy to the EU ETS'. The report further notes that a
prerequisite for that is the implementation of a 'comprehensive, standardised, reliable' system for
the monitoring, reporting and verification (MRV) of greenhouse gas emissions.

In his briefing, Kirkegaard concurs with Cretti et al. on the urgency of Ukraine adopting carbon
pricing, and specifies his proposal on how to achieve this. He also focuses on Ukraine's nuclear
capacity, and the country's recent commitment to scale up its nuclear power-generation capacity,
by building up to nine new power units using Westinghouse AP1000 technology. He notes that,
should this materialise, Ukraine could become Europe's second biggest nuclear energy producer.
This would allow the country to cover part of its own energy needs, and could play an important role
in complementing planned production of variable-load renewables in many other Member States.
At the same time, Kirkegaard notes significant obstacles to achieving this goal: first, Ukraine will
have to have the financial capability to build these new reactors (and replace ageing Soviet-era
ones). Second, it will need to be able to find non-Russian nuclear fuel suppliers. Third, it will have to
strike a balance between national security risks associated with large central and baseload-providing
nuclear power plants, on the one hand, and safer and more resilient distributed renewable power
production based on solar, wind and bioenergy, on the other.™
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Among its many geopolitical implications, Russia's full-scale invasion of Ukraine has had profound consequences for
the EU's relations with some of its principal energy suppliers, such as Norway, Saudi Arabia and the United States.
This briefing focuses specifically on EU relations with Ukraine, the victim of Russia's aggression.

According to the US Energy Information Administration (EIA), in 2019, Ukraine's consumption totalled approximately
28 bcm of natural gas, a decrease of about 50 % from 2010.

However, this estimate is based on the internationally recognised borders of Ukraine, i.e. it includes Crimea and other
areas presently occupied by Russia.

The EIA notes that Ukraine's natural gas transportation network includes 'almost 28 000 miles of pipelines and
13 underground storage facilities with a total working capacity of 31.1 bcm. Ukraine holds the second largest storage
capacity in Europe and Eurasia behind Russia'. Austria, Bosnia-Herzegovina, Bulgaria, Croatia, Czechia, France,
Germany, Greece, Hungary, Italy, Moldova, Poland, Romania, Serbia, Slovakia, Slovenia and TiUrkiye were all receiving
gas transiting from Ukraine, either partly or fully.

As Kardas reports, total world storage capacity in 2022 was 424 bcm, and EU overall gas storage capacity was around
100 bem.

A short ton equals 2 000 pounds (or around 900 kilograms).

The power plant is not in the city of Zaporizhzhia (controlled by Ukraine) but in Enerhodar (controlled by Russia).

The Commission's EU solidarity with Ukraine website provides detailed information about the EU's political, financial
and humanitarian assistance to Ukraine.

See also the 2022 EPRS 'At a glance' note on Generators of Hope.

In September 2024, the EU signed a grant agreement topping up the fund with €96 million from the proceeds of
Russian frozen assets.

Kirkegaard notes that the Russian invasion has illustrated the 'strategic vulnerabilities of having a centralized and
easily targetable nuclear-based electricity supply that relies on a limited number of large reactor sites'.
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