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ABOUT THE EVENT

Cretan Energy Conferences (CEC) was honored to organize the International Energy
Exhibition of Greece and éth Cretan Energy Conference & Exhibition.

The event took place on 01-03 of July 2022 in the city of Chania, Crete under the auspices of
Hellenic Ministry of Energy and Environment and Hellenic Ministry of Maritime Affairs & Insular
Policy, and the support of Region of Crete.

The event presented a unique platform and brought together national authorities, industry
executives and experts from Greece, Mediterranean and other countries to share information
and insights related to energy, shipping and sustainable growth.

With FREE entrance attendees from local authorities, regulators, institutes, society, academia
and industries had the opportunity to gain invaluable insights of the energy and shipping
sector via Presentations and Workshops and connect with various stakeholders and decision -
makers.
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Day 1: Friday 1St of July 2022

Subject Matter: Energy Strategy for EU - East Mediterranean and
Global Future

Alexandra Sdoukou |
Secretary General of Energy and Mineral Resources, Ministry of Environment and
Energy, as representative of the Prime Minister of Greece, Mr. Kyriakos Mitsotakis

Crete has always been a historical crossroad of high strategic importance in east
Mediterranean Europe and southern Europe as a whole. And today Crete opens a
large window of opportunity and cooperation with our neighboring countries and is
the pillar that Greece’s ambition to become a cutting-edge energy hub.

Europe faces one of the worst traits in the last decade. This energy crisis has
pushed to the limits many countries that were considered immune to even these
strong economic shocks. Everyone foresees that we will have a difficult winter. All
these happened because the last few years we have a series of reasons such as the
sad and sharp recovery after the pandemic, the increase in demand and prices of
energy in the Asian market, the restriction of supply in Europe, the reduction of the
european gas production, we had low stocks in underground storage, and the
shortage of supply from Russia. All these were enough to trigger this uncontrolled
jump in gas prices that tracked down electricity prices and brought the European
Union to its responsibilities. I think it was a pivotal moment for Europe and its
energy and climate policy, and this is because this crisis that spread deepened after
the Russian salvation of Ukraine threatened to momentarily derail the basic
principles and structures of energy transition policy.

It took the European decision-making system to wake up, and strong pressure from
several member countries on the commission to mobilize an entire risk prevention
mechanism and to have a series of measures and actions and to define the
instruments that will finance the path firstly to curb the effects of the crisis and
secondly to continue the path. In targeted support for businesses that have been
supported with state guarantees for loan subsidies and of course the promotion of a
forward-looking policy to win European Union as quickly as possible from imports of
Russian fossil fuels. Of course, here we have to say that Europe has not
unfortunately responded to the serious issue of dealing with the run-away gas prices
that are driving up electricity prices, energy prices with a drastic solution with the
European solution only the countries are struggling to deal with the crisis with their
own physical space. They cannot do this alone. The only loud voice in Brussels every
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time is that of the Prime Minister, who from the very first moment proposed a way
to intervene at the root of the problem. We are still waiting this effective European
solution.

Now, Greece is dealing with this energy crisis more effectively than any other
country in Europe. We have launched the strongest package of measures to tackle
energy poverty in Europe. In Greece electricity, gas, and liquid fuels, we have
actively support Greek citizens even retroactively, and I stress this, especially those
who needed it most, the most vulnerable. This is a difficult battle. The battle of the
kilowatt. The first electricity package we have launched cooperation with the
European commission as a government.

Europe’s last collective response to these serious problems that European strategy
making system itself has largely caused to itself the repower European Union
project. We all know it the urgent need to diversity Europe’s energy sources with
immediate decoupling from Russian fossil fuels indicatively. We aim to reduce inputs
of natural gas currently 150 bcm by 2/3 within a year. Very ambitious aim to reduce
by 2/3 and completed by 2027. The second thing that the reporter uses is that we
need to accelerate the penetration of renewables increasing Europe’s energy self-
sufficiency the target of the share of renewables from 40% a few months ago with it
for 55 is now increased to 45 and greater emphasis on energy store to address any
disruption to supply adequacy and similarly savings storage have gone from 9% to
13%, a very demanding target. With free power European Union, we all aspire as a
united euro to address the difficulties and the disruption of the global energy
market.

Allow me to this point to explain to you briefly why this urgent transform Europe’s
energy system. There are two main reasons. I would say first, in our dependence on
Russian energy unfortunately Moscow instrumentalization the fossil fuels as they
export in Europe in order to be able to control the governments of the member
states. As we understand this has painful consequences for the economies and
pocket the taxpayers. I imagine you know how much money we spent on important
gas oil and coal from Russia. Almost 100 billion euro a year. So, if we act collectively
and with the one voice, we can achieve this goal and quickly and above all with
security of supply from different suppliers.

The second reason is because we need to continue our own how was the energy
transition. This is the importance of Greek government and in particular the Minister
of Environments and Energy insists on promoting policies and actions that
contribute to the further penetration of green energy. Our forecasts show a further
deceleration of energy costs in the coming years precisely because of this
significantly higher participation of renewables and electricity system. To be clearer
the target in 2019 as a country we had a target we said for 2013. We are in position
as a country to reach this goal earlier around 2026. So, we have the possibility also
in the rise the fit for 55 to adjust our 2013 renewable energy targets upwards.
Based on what I have already mentioned we predict that by 2026 we will have
installed 20 gigabytes of renewable capacity in the country and by 2030 we will
have exceeded 24. So, to sum up the European Union’s energy strategy is about
green transformation boosting economic growth, security and climate action and our
key tools on this path. Perhaps for the first time in modern history the choices
concerning our neighboring countries and by the end of this decade investment in




the energy sector, especially in renewable energy is expected to exceed 50 billion
euros.

So, back to Crete, I think that this policy it was a political conflict, but it is very
positive that is no longer present because this huge work of interconnecting
decreed, the island with the continental. Greece is an electrification system. This is a
new period, a new era and as you all know it is one of the most ambitious projects
and this is the top five critical articles in the top five of the most innovative
interconnection projects and from 2024 when both interconnectors will be
operationally operational, we estimate that Greek consumers will see reductions of
550 million euros in their electricity bills reaching one billion euros in 2030. Let’s not
forget that Crete is the focal for major electrical interconnection projects being
considered for the region such as the Euro-Asia connector and as we have now
represented this from Egypt. Another important project is the interconnection with
Cyprus and Israel and Egypt. This is a very important corporation which will transfer
100 green energy from Egypt and Greece will become a way to transfer green
energy from Egypt to Europe. Crete has a huge potential. You have now 314
megawatts 67% is wind. So, it is evident how the potential Crete has to develop.
This is, also, within the policies that the Greek government carry on this effort as a
ministry to develop the renewable energy resources. Now we have 12.5 gigahertz of
installed power, and we aim to 25 gigabytes until 2030. We aim to deploy three
gigabytes of storage and we give the potential to Crete for small projects up to 400
kilowatts. And with net metering and self-generation, I think this is very important
for the residents of region to decrease the cost of energy and in the businesses. And
of course, when the interconnection is completed, everything will be there will be
more margins.

I know of course it is not self-evident that everything I have told you is easy. We
need to exploit the corporations. We are lucky to have resources. And in total in the
next years for energy more than 10 billion euros will be made available. These are
funds that will be allocated to green projects accelerating in the energy transition
energy storage and sustainable mobility and this were in Ukraine.

Despite the unnecessary adjustments that it obliges to make it does not alter the
core of our plants. The lignite plant for example in the country will necessarily have
to operate more in the coming period to meet demand. But it doesn’t mean that we
will not carry on by the book until 2028 remaining only in reserve and let me say
about gas because I know that many people are worried about the possibility that in
the winter, we may find ourselves with energy shortages. It is a well-founded risk
for Europe if Russia carries out its threats and cuts off the gas flow, we already see
countries like Germany preparing the worst-case scenario. In our country although
our dependence is lower than others we are not resting. And we are implementing
several projects that will allow us to secure our gas supply but also to support other
countries as we already joined with Bulgaria. So, we have a new floating tank near,
and we increase the capacity of the station by 70% and we carry on working for the
energy security of the country.

There is a commitment for prime minister and for everything else mentioned so far.
I think that in a few years even though we have now faced difficult situations and
uncertain situations, I think that in a few years Greece will be a completely different
country concerning energy and I think that the country will have a brighter future.




Dora Bakoyannis |

M.P. Former Minister of Foreign Affairs of Greece

It is no secret that the war in Ukraine that has been raging for five months now has
impacted dramatically the energy landscape, the energy security and sustainability of the
world and of course of Europe. Prior to the war, EU’s energy strategy was ambitious. We
needed more green energy, we needed curb emissions and transition to cleaner forms of
energy by a net zero output by 2050.

Today the ambition is even greater. As we face three major challenges. How to rapidly
reduce energy dependence on Russia with the view to imposing an embargo on Russian oil
and possibly gas that European Union members can support. How to build new partnerships
with third countries around green tech and critical raw materials to protect European energy
security in the long term. And how to implement the measures in the fit of 55 package that
can bring the European green deal to life. And of course, they said challenges spread out
intersectorally and require investment in their own right in infrastructure in welfare support
to help struggling households and businesses and in political and diplomatically commitment.
What is important to point out is that the European Union is rising to the challenge of the
looming energy security and even with small steady steps it creates the fundamentals for a
common European geology energy strategy. The commission’s repower energy plan sets our
significant milestones for a climate transition away from fossil fuels and it was only a few
days ago that the decision of G7 that the holistic approach seems to sink in. not just in
isolating Russia and the dependence from its oil and gas but also to solidify cooperation on
energy security and sustainability. I'm sure you heard on Tuesday the speech by the
executive president of the European Commission Mr. Timmerman at the Brussels forum
where these goals come together to enhance and create an energy independent European
Union that will invest in renewables, green hydrogen and alternative sources of energy and
build with the necessary infrastructure to allow member states to reach the potential on
energy security. Greece and the government of Kyriakos Mitsotakis have been since day one
focused and oriented on that goal. Both on energy transition and climate change. Our
country has been at the core countries of the European Union to promote legislation
strategic policy plans that today come at a great use. The investment in Alexandroupolis
port, turning the area in energy hub. The investment on ING, the facilities, the policy
legislation of photovoltaics, the cooperation with Egypt, Bulgaria and Cyprus and Israel as
well as policies that support the everyday consumer and businessmen are few examples that
demonstrate the readiness of our country. Of course, the path is not easy. The vision set out
in a repower European Union is only the first step in transforming the use energy strategy.
Its implementation will require a whole scale renovation of European leaders’ approach to
climate and energy diplomacy. The European Union needs a foreign policy strategy to
manage all these efforts to build and sustainably financing and to manage the geopolitical
dimension.

If European Union strengthen the partnership with the African union this will heighten the
risk of African economies falling prey to an extracted model that hampers the green
transition even as the rest of the world profits. Greece with the strategic geopolitical location
and strong relations with the middle east and Africa can and should be on the forefront of
this energy foreign policy. At the same time, however, to support such an ambition we must
ensure a strong coordination between European Union institutions in Brussels and member
state capitals as well as the third countries between EU delegations and national embassies
to ensure that energy and climate diplomacy are central to the promotion of European
interests abroad.

To sum up, today more than ever the stakes are high. The challenges that lie ahead are not
easy but are not insurmountable. It is eighth unity that we can overcome them to achieve

9



energy security and serenity. As well as the ambitious green goals of the climate change
agenda we need security, stability, and security plan. Greece as a key member of the
European Union on the policy for greener sustainable future and the bridge between
European Union and the southeast neighborhoods can contribute, can innovate and above all
Greece can lead.

Ahmed Mohammed Mohina |

Egypt's Ministry of Energy and Renewables - First Undersecretary of Research,
Planning & Authorities Follow up

Egypt: Electrical Energy transformation*
- Situation in Summer 2014
- Actions Taken to Overcome Generation Shortage
- Upgrading Transmission Grid
- More Sustainable Phase
- Egypt is an Energy Hub for international Interconnections and Corridors

Jose Emmanuel Lamarque |

French journalist, specialist in pan-European & Oceanographic Geopolitics Issues

What an energy strategy for the European Union one of four decades many of us
have been campaigning for a real European energy policy based on two main axes.
The first energy is a weapon. The second is an energy diplomacy that must exist.
For two long years this has been ignored while water has become the blue gold.
Natural gas and electricity are instruments of negotiation. An energy strategy for
the European Union is possible on the condition of not of harmonization but of
coordination of the prison forced considered the geopolitical character of each state
without even and ever forgetting diplomacy energy. Diplomacy that the European
Union does not possess. It would be stupid to think of a global energy for the
European Union, but energy identified for each state. An example, France has a
neutral energy which is a good and clean energy therefore not polluting. Why today
doing back to coal fire power stations which are the worst pollution concerning
energy? About other electricity provided that the dams in Europe are in good or bad
condition.

Without speaking about sand wind green hydrogen and waves energy what will we
when we will understand the energy we can get from waves. All subjects are valid
on the condition that we have to the means for a European energy policy that we do
not have today why because the economic and financial crisis of the 2010 showed
that Europe was not united and that on the country certain member states had not
hesitated to place the weight of the crisis in Greece. This which has been the
greatest European injustice since the creation of the European Union. Having an
energy policy means giving yourself the means for an energy policy on the condition
of having a common strategy today. The war shows us that once again Europe is
divided, and this is because it was not prepared for such a situation behind the
speeches must be action for the moment that only action. We see after the
speeches are actions that go against the interest of European consumers. Regarding

1See Appendix

10




the Eastern Mediterranean it must be clear does the European Union give itself the
means of a policy and diplomacy in the face of a strong state that cannot be ignored
which is Turkey. With so many political so many states which somewhere plays their
own game. We absolutely must support and help Greece both in an energy policy
and the real policy of European corporation in all areas. Once again, of all this only a
qguestion of political will and the question of war today shows us that weakness of
the European Union accumulated over many decades when we had the means to set
up an energy plan of the future and I repeat this account by energy diplomacy.

It’s never too late although we lost a lot of time of friends is to be able to adapt
greatly. Today we can no longer allow ourselves to be observers, but we must be
actors able to place energy diplomacy beyond national interest but beyond the
interests of the European continent because it is of the urban continent which
means that we cannot ignore an important part of this continent. It is this condition
that we will have the means to extend our energy diplomacy to the member states
around the Mediterranean which are privileged partners of Europe. Energy today as
a guarantee of peace and shock and should not divided people. Let us have this
cleverness.

George Kremlis |

Principal Advisor to the Greek Prime Minister on Energy, Climate, Environment, &
Circular Economy Issues

It is time to reflect on a new treaty amending the Lisbon treaty with a full full-
fledged energy union. I think the time now has come to develop the weak energy
framework currently existing with one article in the treaty of the European union
and develop a full-fledged energy union together with the defense union, etc. There
are other improvements that we can bring to the existing treaty and in that respect
I would like to refer to the previous treaty of the European community of steel and
coal were the steel and coal resources of the European Union were managed
collectively so this can give us ideas for an energy union full of energy union to
develop in the future with the full energy grid with a sharing of resources with
solidarity and with other mechanisms which are able to be developed drawing
lessons from the current crisis. That’s the first point.

The second point I wanted to share with you is that we need to make sure that the
energy crisis the energy and the energy property as well as the fact that there is no
energy security currently within the European Union do not undermine the energy
transition and the goal of the green deal and the European climate law on becoming
climate neutral and of course reducing emissions by 2030 by 55%. It is a difficult
exercise because of the war. The energy crisis exacerbated and the process to green
energy transition has been delayed in some countries. This is something we need to
keep in mind.

The third point I wanted to make is the power European Union. This is a strong
response from the European Union and moreover, in the last council it has been
decided that a social climate fund will be developed. So, the European Union is now
developing new frameworks, new ideas under repower European Union to ensure
boosting renewables phasing out from Russian gas and hydrocarbons, promoting
hydrogen, and of course improving energy efficiency which is also extremely
important. The next point I wanted to make is that we need as the European Union
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has no energy resources referring to gas and hydrocarbons. We need to promote
new energy resources through exploration where this is possible within the
European Union. And of course, we needed to exploit the resources of eastern and
Mediterranean.

I would like to refer to the PCIS project. We ne keep this mad alive, we need to
keep it on the radar. It is an extremely important project. And now in this period of
energy crisis under scarcity of resources it can be considered as an emblematic
project is supported fully by the European Union as well as by the international
community to promote the diversification of the energy sources and to bring gas to
the European Union. It is something that we can make bankable If we want there is
political will, and the conditions are now met.

Last consideration Egypt. There have been references to Egypt. I was in Egypt a few
days ago. Egypt is not only hosting COP27 In November but is becoming a green
hub for green electricity and in the future for hydrogen. They have water, they have
renewables. With the help of the European Union and foreign investments boost
further the development of renewables and production hydrogen in Egypt. And of
course, there are important projects to connect Egypt through a cable. But the
important thing is to develop stable connections. Electricity cables and the pipelines
as the stable connections through long-term contracts are those who can ensure
security, energy security and reasonable prices compared to the ad hoc movements
of gas from different countries who are selling the current gas and which have
benefited a lot from the current crisis as the prices of the gas where they are
produced other than in Russia have increased a lot and one has to say that illegal
competition phenomena have also arisen because of this situation of the war and
the suspension of the provision of gas from gas to several countries of the European
Union These are the considerations I wanted to share with you.

There is the room to improve the situation the European Union is developing new
tools I think also to exploit the political decision to have purchases undertaken by
the European Union as such as we did with the vaccines to ensure that sufficient
quantities of gas will be purchased and the important point is the new regulation on
gas restorage for those countries who do not have gas storage capacity and
according to this proposal we need the countries that do not have storage capacity
in any degrees we to store 15% of our needs in another country which has such a
capacity in our case it will be either Bulgaria or Italy or a possible share between the
two countries. These are initiatives which show that we can do more in the context
of an energy union to be further developed.

Karydas John |

Chief Executive Officer - Renewables and Energy Storage - Copelouzos Group

The project is strategic not only for Egypt and Greece, but also for the whole
Europe. In Copelouzos Group we strongly believe that without electricity and
connections with third countries which have the potential to export sufficient
quantities of clean energy the transition to green energy will take additional time
and hence the dependency on natural gas of Europe will continue. Having
recognized such need for electrical interconnection projects Copelouzos Group
through our subsidiary ELICA has been developing in collaboration with the Egyptian
Ministry of Electricity and Renewables and the Egyptian Transmission Operator a key
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project that of the electrical interconnection between Egypt and Greece.

We started this interconnection back in the year 2008 and we signed the first
agreement with Egypt in year 2010. This project plans to interconnect Egypt with
Attica, Greece mainland in order to transfer 100% clean energy. We know that
Egypt has a very ambitious plan as we said to install around 61 gigabytes of
renewable energy projects by year 2035. So, we understand there will be a surplus
of green energy to transfer to Europe via Greece. Our project will have a capacity of
3000 megawatts with a bi-directional transmission capability. We believe that for
technical environmental and financial reasons directly connecting Egypt with Attica
mainland without any intermediate points is the only viable solution for
interconnecting Greece with Egypt. The estimated length of the submarine cable is
around 950 kilometers because the present route bypasses the exclusive economic
zone of Libya. The estimated budget is around 3.5 billion euro and we have received
a very strong expression of interest both by Greek banks as well as international
institutions both European and American to provide long-term finance for the
project. Our group has the preliminary studies both preferability study and technical
study and we are in discussions with the Egyptian electricity holding company and
the Egyptian transmission operator and the Greek operator of ADMIE to procced
with the final feasibility studies and engineering study to reach the final investment
decision. It is important to say that according to a study we have done with a Greek
university the implementation of this project will enhance the transfer capacity of
the existing interconnections between Greece and European union countries, mainly
Italy and Bulgaria by at least 700 megabytes. The project has been included in the
10-year network development plan of the European transmission system operators
which made it eligible to be included in the next PCI PMI list which will open doors
for faster permitting and access to European sources of funds. Also, we aim to
include this project t repower European Union plan and the Greek government has
already proposed to be included this plan and we believe that we have the ability
with our partners to accelerate and expedite its implementation to be concluded
within two and a half three years after final investment decision. Why we believe
that this project is strategic. It is strategic not only for Greece but for the whole
Europe. First, the transfer of 3000 megawatts of clean energy obviously contributes
significally both to the tackling of the climate crisis and the greenhouse effect
prevention but most importantly provide energy differentiation, provide energy
security for Europe and especially green energy. Hence, it will help to reduce the
dependency of Greece in Europe on fossil fuels namely natural gas and especially on
Russian natural gas. Just to give some numbers to show you the significance of this
project. The transfer of three thousand megawatts of clean energy can help to
reduce the requirement of around 4.5 bcm billion cubic meters of natural gas on an
annual basis. Last year Greece consumed 6.1 bcm out of which 3.3 came from
Russia. So, you understand that the implementation of such a project will release
Greece from Russian natural gas and will provide neighboring European union
countries to benefit also from such clean energy. Besides that, these 3.000
megabytes of clean energy will help to reduce co2 emissions by 10 million tons per
year. So, by the sun that in this way Greece becomes an energy hub in the region
and specially a green energy hub in the region and the routing of the cable which
has been very carefully designed. Strengthens rights of Greece and of its Europe
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exclusive economic zones. So, we strongly believe that electrical interconnections.
The strategic direction in which Europe must move forward int the context of energy
independence of fossil fuels and Russia natural gas. And towards achieving energy
differentiation and safety. So, we try in collaboration with the Greek government
and the Egyptian government to expedite all our steps towards fast implementation
of the project and we believe that this is a project, but it is very important for all
three parties involved Egypt, Greece, and Europe. In Copelouzos Group we have
activities in renewable energy for more than 25 years very carefully attended the
discussion a few minutes ago. Wind parks we have two production licenses there,
but I choose to present to you this project because of its extreme significance very
important significance in our effort to refuse dependency on Russian natural gas and
achieve a very fast energy transition both for Greece and Europe as a whole.

Ahmed Salek Tarehk |

Elsewedy (Egypt)

A brief history of the company, which was started in Egypt, then expanded in Africa
and now they have several others all around the world. The company Elsewedy
started in 1938 as an electronic trader equipment. Mooning forward all the way to
2006 when the founder has been listed under the name of Elsewedy electric since it
was the company cables beforehand and this is how they started with different
cables manufacturers around the world.

First started in Egypt, then expanded in Africa and now they have several all around
the world. 2019 was the first presence in the renewable sector by having developed
two projects. Last year the revenues for Sweden electric were north of three billion
dollars. Having a revenue from both the Greek and solar projects in Egypt almost of
at 20 million dollars every year just this sector alone.

This was just more info about the team structure the asset management info about
the different projects that we have here in Greece we have three wind farms and
one small hydro plant they are powering almost 35.000 households by new
renewable energy sustainable energy having a total 64 megawatt installed capacity
saving around 100k of a tone of co2 every year.

These are some of our partners that we partnered with on this project we have the
national bank of Greece, our lenders white and case ensign young ng. Moving
forward to the projects that we have two projects in Egypt developed in
collaboration with EDF of a total of 130 megawatts saving around 160.000 tons of
carbon dioxide each year.

This week we had a huge loan from EBRD of 150 million US dollars for the further
expansion of the different manufacturing plants over Sweden and investing more in
the renewable energy. Very recently we have been on the talk on the conversation
of green hydrogen. We believe that hydrogen is the key for completing the cycle of
powering the globe with renewable energy as you all know that renewables so far,
they are getting cheaper, they are sustainable, they are clean however they still
have the intermitted problems which they are not available all the time. So, we
need to find a way to store this energy. We need to find a clean way to store this
energy and we believe that hydrogen is one of the key solutions to this. Therefore,
our interest in green hydrogen. A whole department focused on this and as we
heard so many times today and very recently in the news in the interconnection
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between Europe and Africa since we are all seeing right now how the geopolitical
situation is affecting us this leads to more innovative solutions. This leads to
collaboration between continents not just countries anymore since Africa has a lot of
untapped resources. This is one of transferring having this energy corridor between
both continents.

Elsewedy is very interested in being a key player into this mega project. Not just on
the EPC side of the different substations and the providing cables but also on the
generation side and the development of the generation renewable energy projects
on Egypt and the north Africa side of the equation. To conclude, in Elsewedy we
believe in providing an affordable and clean sustainable future. The future
generations all while doing it at the top and highest quality.

Susanna Terstal |

Ambassador of Netherlands to Greece

Greece and the Netherlands: Moving towards a greener future together
More than ever, it is time for action to realize the green transition and decrease our
energy import from Russia as soon as possible. This transition favors the bold: the
sooner one greenifies, the lower the costs will be at a later stage. The Netherlands
and Greece are setting important steps, using innovative technology. For instance,
when it comes to offshore wind, green hydrogen, and circularity. We are looking
forward to cooperating on a future-proof energy landscape.

Charles Ellinas |

Senior Fellow - Atlantic Council

Europe’s energy dilemmas?’
- The war in Ukraine and Europe’s energy dilemmas
- The reality is that since 1970 about 80% of global energy comes from fossil
fuels
- EU priorities affecting the East Med
- East Med energy contribution
- East Med major gas fields / LNG plants
- Possible routes of East Med export gas pipelines
- The future

Maria Tsialdi |
General Manager Global Sustain

SLERAEIEINER!
ESG & Sustainability Consultant based in Cairo, Egypt

2 See Appendix
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Global Sustain

ESG Rating is gaining momentum at national and international levels. Regulators,
banks, investors, and suppliers are increasingly evaluating companies' ESG
performance, especially those operating in carbon-intensive sectors such as the
energy sector.

Global Sustain has over 15 years of experience in ESG measurement and evaluation
methods and in response to the evolving market needs and challenges is currently
launching "Global Sustain Rating"”, an ESG Data Gathering, Management and Rating
Application.

Global Sustain Rating will support companies to raise ESG awareness, measure their
ESG performance and get an ESG score and rating. In this way, energy companies,
for example, will be able to comply with national laws (e.g., the upcoming climate
law), as well as EU regulations and directives (CSRD, CSDD, Taxonomy, SFDR,
RTS), while they manage ESG risks, access finance (e.g. green loans) to transform
into low-carbon business models, and capitalize on new business opportunities.

Day 2: Saturday 2"? of July 2022

Subject Matter: Energy and Development

Christos Dimas |
Deputy Minister of Development and Investments (Research & Innovation)

- O KOUPIKOG pOAOC TNG EpeUVAc Kai TNG TEXVOAOYIag aTnv eVEPYEIAKN MOAITIKI)
0€ €06VIKO, eupwnaiko kai dIEBVEG ninedo.

- Ta xpnuatodoTika epyalsgia TnG EE ooov apopad Tnv epeuva Kai tTnv
KaivoTouia.

- O1 npwTtoBouliec Tou Ynoupyeiou Avantuénc kai EnevoUuoewV Kal TwV
EPEUVNTIKWV KEVTPWV TNG XWPAG OTO KOULATI TOU nePIBAAAOVTOC Kal TNG
EVEPYEIAC.

Joseph Casa Miralles |

Authority of Housing and Social Inclusion of the Catalan Government

Housing Policies -Decarbonization’
- Power Point
- Housing Policies
- Next Generation Funds

3 See Appendix
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- Territorial Housing Plan (THP)
- Urban Improvement
- Urban Sustainability Actuations, Energy Saving and Efficiency

Efthimios Tartaras |

Geoscience Manager & Management Consultant, HHRM

A road map to energy independency & transition?
- Climate Change: A global and national challenge
- Lessons from the energy crisis
- Connecting the pieces
- Local demand and infrastructure
- The Ionian and Crete Basin
- First offshore seismic surveys since 2016 completed successfully with the
highest environmental and safety standards
- Accelerating Greece’s Upstream Gas Sector is a National Priority
- Roadmap the monetization of potential domestic natural gas deposits
- Windows of opportunity

Nikos Pasadakis |

Geoenergy, FORTH/IG

I will use my time for two topics. The first one the is the part of our institute of geo-
energy because this path shows the energy matters and the impasses our country
has. The second part will be a short discussion about the energy transition
concerning the new real sustainability of the planet.

We as institute of geology were created three years ago 2019 as an institution of oil
research of the institute of research and energy and it was our wish, a wish of the
state to create such a research center about hydrocarbons in the country which was
not present up to now. And your conclusions are here. It was that time that Greece
was a delay but also a lot of hope was trying to catch up with a research
development about hydrocarbons in eastern Europe. Unfortunately, our institution
did not find the real support from the state which would sound logical. Would not be
so logical for such an important topic. The next stage after the creation of our
institution some things changed. The energy sector Europe and Greece with the
green deal were oriented monolith even though even the banking finance of the
companies active in the natural gas was impossible and natural gas was recognized
as the fuel of energy traditional country. These delays in the development of the
hydrocarbons and the ambiguity of the politicians and some actions of abrupt
implementations what made the landscape of the business in these fields and at the
same time they assisted from banks, the bank-assisted companies and wind parks
had a real development but due to the problems they had about the storage and the
absence of strategic infrastructure and net they couldn’t keep a sustainable energy
system.

At the same time in Europe and especially in our country, the procedure of financial

4 See Appendix
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support was completed, and this decreased even extinguished. The differences in
the energy prices and the old-fashioned contracts of fixed prices were replaced by
the fever of the everyday changes and these are proved to be beneficial for
companies but not for the society the landscape of high prices to the final consumer.
The energy poverty which started 2020 had today some dystopic characteristics.
Today even especially the geopolitical crisis in Ukraine. In this context our institute
tried to watch and affect the developments in two directions that are correct for us,
and we changed to institute of geology, and we created three directions fossil fuels
and carbon management, green energy and third direction environment and regular
economy. In this context a very important investment is in Chania for the creation
of a center of sustainable energy transition and a project about 10 million euros
funded by the recovery fund, the European bank and we hope that it will operate in
a few years in Chania, in two years from today. Our institute and the business
landscape of energy in the last year has been determined by the administrative
decisions which we think that they do not correspond correctly. And normally today
we have presented data and then and solutions as an institute. However, I assure
you that we do this work and applied research but today in this conference I would
like to share with you some thoughts. For the general topic of today’s energy
system, decision that form the landscape and no other solutions that are not
feasible. First, I would like to mention it is a way of production of energy and the
sustainability of the planet and the second the reasons how the energy transition is
being made and the position of renewable resources. Let’s start with the first one.
Energy and sustainability. Today there is an opinion that sustainability of the planet
which is recognized as a problematic one could be assured with only changing the
way of production of energy following a path of energy transition. We describe the
different models of energy of the green deal and electrification of energy is the
nucleus is a central part and the use of wind parks, wind energy and solar energy
and with the technologies of storage and transformation. These models especially in
the eyes of the people are logical and most of the scientific community also agrees
and especially because of the targeted funding. It's true that the problem
sustainability of the planet has developed not today by the science but a few
decades before because it has not been connected from the science to the energy
sector. Obviously, we cannot exhaust the topic.

I would like to mention some things only which are undoubtedly today earth’s
population is eight times bigger than the prehistoric period and now we have a huge
problem with energy production also the surface of the planet has changed.
Especially due to agriculture to support the real survival needs of the humans and
the needs. Especially today especially in the rich regions of the country which are
determined by factors which have not to do with the survival and the production of
the sustainability of the humankind. Also, chemicals which cannot be assimilated by
the systems and accelerate the problem. Also, humans today are the 36% of all the
mammals in the planet and the rest 60% is the animals. We breed for food and 4%
is for nature, wild nature, and at the beginning the humankind the percentages were
1% and 99%, obviously 99% was the wild nature. Since 1940 90% of the fossils
fuels has been consumed generally and this produced carbon dioxide pollutions
much more than the photosynthesis took place. Because photosynthesis is
decreased due to the destruction of the forests and the continuous decertification.
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We see that humankind has overcome the sustainability limit of the planet and we
need to combat this.

Today’s image looks like very problematic that human systems collapse and by
using the same or even improved technological instruments and tools but also the
strong and to keep the profit and the status quo. Today there is no living space for
the today’s models of societies. It’s not only useless but also dangerous. And I think
it” sad that all these are scientifically documented. And this is obvious that we see
models that copy old approaches with a phenomenal. Such a model is the energy
transition model, the main model.

There is a climate change relates to the use of fossil fuels. Also, we see some simple
things. If fossil fuels if the consumption of fossil fuels is reduced, then the carbon
dioxide emissions will be reduced. Temperature will be reduced, and climate change
will be avoided in climate crisis as well. So, I wonder if also all these things will
decrease the extreme weather conditions. Are these connected with the climate
change? If we wait that this is over with the floods and if we expect that all these
fires will be disappeared, then I think we will be disappointed.

In closing, the model energy transition as is today suggests they over to overcome
the crisis with the same tools that they created the energy which means more
technology, more resources, rare metals, and very important cultivating land which
is disappeared even better development and the preservation of all the pathogens of
the system, the over consumption, and inequality of distribution, inequal distribution
of resources. But who and why chooses to impose this model? Very soon the
development of the renewable resources and the social cost which can be explained
that this is a very important chance for investment, supported by spawn. Source of
many regional agents and a business risk is minimized but this business risk is a
supposed strong asset of the financial capital. This image in my opinion has many
common core elements with the development of the banking loans in the USA
before 2008 and maybe we will see something similar.

And the current implementation of all these policies we see that the environmental
worries in recently are now secondary have become secondary because geopolitical
issues are now more important. How easy can we replace the Russian natural gas
with liquefied gas. Due to the way of its production and the transportation also the
reintroduction of carbon in the electricity production does not go together with the
model of the decrease of fossil fuels. Also, it is questionable how we see that the EU
is not ready to develop own resources of fossil fuels. This is not only for the whole
Europe but for Greece unfortunately it’s true.

What I have told you it makes us uncomfortable, and we worry but we do not see
our role we seek the scientific true as research institute behind the phenomena for
the best solution for the society. Obviously, we do accept resourceful renewable
energies, but it should be in accordance with the natural limits of the planet also
promote the development of humans and the society.

George Psyrris |

Director, Grid Telecom
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H yewoTpatnyikn 0€on tn¢ Kpnrng wg¢ eVeEPyeIakoG Kal TNAEMNIKOIVWVIAKOG
Kkoupog’
- Etaipikn TautoTnTta
- TewnoAiTikn kai FewoTparnyikn
- H Aigouvdeon tTnc Kpntng ue tnv HneipwTikn EAAada
- MINOAS East-West kai APOLLO East-West
- O KaAwdiakoc Ztabuoc lMpooaiyidAwonc 1n¢ grid Telecom
- Zuvdeoiuotnta YwnAnc AiaBsoiuotntac kar Aéioniortiag
- KaAwdiakoi ZTabuoi kar Data Centers
- TEAS-Trans Europe Asia System
- Aigouvdeon EAAGdac - Aiyuntou
- EuroAsia Interconnector

Workshop “"Energy & Tourism”

The impact of tourism, renewable energy, and economic growth on the
sustainable development of ecosystems

Sustainability is well linked with the protection and sustainable development of
ecosystems and the preservation of their biodiversity. However, human activities
have been the cause of irreversible harm to those ecosystems on multiple
occasions, prompting a need to alleviate human pressure. RES projects enforce
sustainability as they consist one of the most crucial tools for climate change
mitigation, while tourism contributes to the local sustainable economy as a more
anthropocentric activity which empowers circularity.

Coordinator: Prof. Theocharis Tsoutsos / Rapporteur: Georgia Skiniti (ReSEL_TUC)
Panel discussion (alphabetically):
- George Alexakis, Vice Governor for European and International Affairs, Region of
Crete
- Dr. Leonidas Antoniou, Cyprus University of Technology
- Dr. Heleni Hatziyianni, DG MARE, European Commission
- Kyriakos Kotsoglou, Vice Governor for Tourism & e-Government, Region of Crete
- Prof. Stella Kyvelou, Prof., Panteion University of Social and Political Sciences,
EAST
MED focal point (MSP Assistance Mechanism)
- Dimitris Mountakis, Chania Chamber of Commerce, and Industry
- George Mylonakis, Mayor of Kissamos Municipality
Topics:
= The use of coastal and marine areas can be combined in harmony with
economic and tourism growth?
= How can local strategies integrate into their plan the principles of sustainable
tourism and energy?
= Can the local communities empower integrated strategies?
» Are insular and rural communities capable to meet the challenges of climate

> See Appendix

20




change?
= How the local systems can become more resilient in economic, health and

energy crises?

Subject Matter: Towards Hydrogen market uptake

Constantinos Papalucas |
Coordinator of the National Hydrogen Committee

George Kasapidis |
Governor of Western Macedonia

Jorgo Chatzimarkakis |
Hydrogen Europe, Secretary General

Valentina Dedi |
KBR

Panagiotis Grammelis |
CERTH

Vasilis Tiriakidis |
B&T

Nora Gourdoupi |
ADVENT

Athanasios Stubos |
Demokritos

Emmanuel Stamatakis |
FORTH

Tasoulas Fokion |
Group Innovation & Technology Director, Titan Cement

John Kokarakis |
Technical Director, SEEBA Zone Bureau Veritas

Constantinos Papalucas: Good afternoon, everyone. My name is Constantinos
Papalucas. I am an energy expert and east med specialist. over the last few years, I
have been advising the Ministers of Environment and Energy on several topics.
Since the beginning of 2021. I'm serving as the coordinator of the Greek National
Hydrogen Committee. It’s a great pleasure to be here and I'd like to say a big thank
you to the host, the international Energy Exhibition of Greece for bringing this
amazing blend of people to this beautiful venue. I may need to note here that this is
probably the first time in my life where I'm not wearing a tie in an event like that.
First, I would like to invite the speakers to go to their sits. So, in a more casual
setting I'm very honored to be sharing this panel. I must admit that this is another
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year with a great line up of distinguished speakers. Let me start with

-Mr. Fokion Tasoulas, Group Director and Executive Committee member at the
Cement Company Group

-Mrs. Nora Gourdoupi Senior Vice president of Business Development from Advent
Technologies

-Mr. Vasilis Tiriakidis, founder and visioner behind BNT composites

-Dr. John Kokarakis, Technology and Business Development Director OF Bureau
Veritas

-Mr. Thomadakis, Strategy and Development Division Director from DESFA

-Dr. Stamatakis from FORTH-ITE representative of Hydrogen Europe in Crete and
the center of GeoEnergy in Chania

-Dr. Panagiotis Grammelis, CERT, the guy behind the Hydrogen hub

-And we also have virtually with us, his Excellency Mr. Giorgos Kasapidis, Governor
of Western Macedonia

-We will be joined later by Mr. Yorgos Chatzimarkakis, the Secretary General of
Hydrogen Europe

-Dr. Athanasios Stubos, the national representative of Greece in the joint
undertaking of Hydrogen for the European Commission, Director of Demokritos and
among the visioners of Cyrus Spin off

-Also, we had the great pleasure to be joined by Dr. Valentina Dedi, lead Economist
at KBR in the United Arab Emirates and Deputy Director of Access for Women in
Energy.

So, today I intend to start with presenting you the latest updates on what we have
achieved so far on a national level and then I will ask from our distinguished
speakers to help us take a deep dive in the global regional and national hydrogen
developments from a corporate policy and research angle. The topic is the hydrogen
market, the hydrogen economy. Please calculate the time needed for your
comments so we cover as much as possible and get some good questions from the
audience.

Last year the topic of this panel was an introduction to Hydrogen in Greece. We had
some representatives from European Investment Bank to help us think how to
finance hydrogen projects. We had a few ambassadors and representatives from the
companies that they were planning hydrogen projects. The great news of last year
was that we had a commitment from the regional governor of Crete that northern
highway, also known as Vorios Odikos Aksonas Kritis (VOAK) will be a hydrogen-
ready highway. This year the title that I will give to this panel is the survivors. And
what I mean this year is that we do have projects that are moving forward and yes,
I insist that Hydrogen is no longer coming from the future it’s not another thought.
Let me put it this way. When we speak now about hydrogen, we don’t need to have
you know to listen to the futuristic music of Vangelis Papathanassiou anymore It’s
happening now. So, let me start with first big success that basically put Greece
officially on the European Hydrogen map. I'm talking about the two projects that
have been notified in the first wave from the Greek state. The Green Hippo of
ADVENT Technologies which is an innovative production facility of electrolyzes and
fuel cells in Western Macedonia and h2 tank from BNT Composite which is related to
an RDNI a first industrial deployment project related to innovative tanks made of
carbon fiber that can be used in transportation of hydrogen or for storage purposes.
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Most of them are deemed quietly positively from the DB and the next wave
dedicated on decarbonization through Hydrogen will be notified around September
together with the climate energy and environmental aid guidelines also known as
SAC. And then the evaluation of the rattle wave kicks in so those are the first to
results of a cross-sectoral approach we applied as the pci process has been
embraced by our government vertically involving not only the secretaries of energy
and industry as the originators but also the ones of maritime affairs transportation
and research and innovation. Another Greek project by the way we expect to see
soon is hydrogen trains but let me stop here on the IPCIS last but not least in
December 2021 we concluded the Greek national strategy, an extended document
including a road map and more than 30 policy major proposals, and the next step is
to move to public consultation which is expected to begin maybe in a few weeks.
So, this is what is happening on the Greek front I will leave it here and I will go take
my seat and start asking questions.

Constantinos Papalucas: How do you feel that the first two projects that have
been published, are both projects of Western Macedonia? How do you see as a step
Is this a step to see Western Macedonia to be a pioneer in the field of Hydrogen?

George Kasapidis: Thank you for this invitation to participate in this excellent
conference and I congratulate the organizers for this conference and for the
outcomes that have been concluded so far for the benefit of Western Macedonia. As
you already said two of the programs that our country has published in European
Union have been approved and they have to do with Western Macedonia. It is our
pleasure that we accept them, and we have put a lot of effort in previous years to
create this good environment for the Region of WM and to have these suggestions
and proposals. It is a historic, an important event for the Western Macedonia and
Greece because we are talking about a new technology which seems that will prevail
much earlier than scientists thought. And after 2040, till they thought, it would
prevail but now it’s a fact and it started in Western Macedonia.

Constantinos Papalucas: What's the story with happening now? We lost track.
You are almost everywhere.

Nora Gourdoupi: First, thank you very much for the invitation. It is our honor to
be here in Crete in this excellent conference about energy. We heard a lot of things
since yesterday very interesting things and the session is also very interesting. This
component started in 2006. In 2021 in February, we managed to enter the stock
market of New York. The company bought some other companies and we managed
to pass from components to final systems and the company always since it started
continues to do components of fossil fuels and electrolyzers. So, with green hippos
for now/ And at this part I would like to thank Mr. Kasapidis and everyone that
helped ADVENT to enter this field because there was a work has been done a few
years ago. It was years or some months it was a preparation that took place during
some months only, yes, it was business which helped some technologies to proceed
earlier. So, ADVENT today will be in the field of development of systems of fossil
fuels final systems for production of energy and fuels and electricity and our aim as
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we will also mention later in the presentation through green hippo. The production
line of both systems and to be in Western Macedonia.

Constantinos Papalucas: Share your story with us. Describe us why is your
project so innovative. It’s your another success story.

Vasilis Tiriakidis: Thank you very much for the invitation. It’s an honor for me to
be here. BNC Composites is a company based in Florina. It develops products and
exports them in Europe mainly. The projects of tones and savings of hydrogen is a
continuation of work that has been made in the last years with our procurement and
our participation we had the chance to present our work and be introduced after 18
months of persistent work. We are going to develop some innovative hydrogen
storage systems and transportation systems. What is the innovative is that tanks
will have systems of detection of potential licks with optical fibers systems? The next
step is to create tanks which will not have an internal liner that take fire tanks in
cooperation with the university of Ioannina. And these are the systems that makes
our tanks innovative. Many companies are interested to cooperate with big
European companies. We are very happy that as a company in the West Macedonia
we contribute together with Mr. Kasapidis, we are also part of his vision that
Western Macedonia to be the first region that will use hydrogen and build hydrogen
maybe western Macedonia will be the center of hydrogen in Greece and maybe Mr.
Kasapidis the first hydrogen island will be in Prespes, Agios Axilios, maybe will be in
our region.

Constantinos Papalucas: It is true that I first time I hear this. I'm surprised since
we are in Western Macedonia let’s carry on to Mr. Grammelis. Tell us in a few words
about your venture and how these fits in this hydrogen valley.

Panagiotis Grammelis: Thank you very much for this invitation. We plan to
construct this. We are in the beginning. We already have the composites. It is an
initiative by Mr. Kasapidis which he trusted our region in Western Macedonia. He is
head its headquarters in Thessaloniki, but he also has six brunches in Greece, and
we have a big infrastructure from resources of the original western Macedonia. And
we follow the same trend and this idea of combo hydrogen and the idea was to have
a project which will be the beginning of for having companies who want to invest in
the region and in order to have a big part in the production of hydrogen and the
facilities which will support investors in terms of hydrogen production now we are
creating a study which is supported by the green fund will have the first results
soon. Now, we are talked about the land planning. There are many different
components. We have the unit of production of green hydrogen with all the technical
difficulties that are present for example we need to be able to construct hydrogen
much bigger than Demokritos. Also, the topics of electricity production. Another
dimension is electricity. How this will be regulated from the photovoltaics. Another
topic that will help you. Of course, we do not forget the factory facilities. About the
timeline until 2025 we expect it to work. So, you can be part of the category of
survivors a lot of years in Western Macedonia but now we are adapting the
environment.
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Constantinos Papalucas: First, what does hydrogen has to do with cement. I
would also like to hear more information about your vision as a company because I
know that you have a huge fleet of heavy-duty vehicles.

Tasoulas Fokion: Thank you for the invitation. We are a company with 120 years
of history, but we try always to adapt and innovate and be head of our times and to
have a very ambitious strategy to have competitive advantage through digitalization
and sustainability and innovation. So, these are the three pillars that the last five
years has given us a lot of boosts to do new things. One of this, and I will say this
because it’s connected what we are doing is this digitalization today we run most of
our assets with AI with real time optimizers and we have two spin-offs as in other
companies the get out to offer services to some additives. From the side of
sustainability, you know whether we are co2 emitters and part of this emissions are
coming from limestone that will convert this to calcium oxide so 60% of our
emissions is from that so we cannot fight with this up for the moment and we need
to take other measures. But 40% of these are coming from fuel. So, our level of
ambition is to eliminate these emissions that are coming from fuel and from heat
that we require. So, part of our strategy is to replace our fuels with alternative fuels
and with our innovation from the program the last years we thought about hydrogen
and because we have developed a new culture of experimenting testing new ideas
and then scaling them up and accelerating we did that with hydrogen for two years
now at a very small scale and we have been proven that hydrogen for us is
enhancing and catalyzing in our burning process and giving us great opportunities.
So, after that we thought that’s a great opportunity for us to scale it up. And we can
talk later about more details on that and try to spill over some of the effects of
hydrogen to other probably implementations. As you mentioned we have increased
more than 2.000 heavy vehicles that cannot be managed with batteries now or
other fuels than the traditional fuel so that we are thinking to with our new project
that we must scale it up and have such a spillover and try to implement hydrogen
also as a fuel of mobility. So, we have great plans, and we are very happy being
here and sharing ideas together with you that you are an ecosystem of innovation in
hydrogen.

Constantinos Papalucas: Let me clarify here that TITAN is very active not just in
Greece but in the United States and many other countries.

Tasoulas Fokion: We are having a history of 120 years, 80% of our Ebida and
revenues coming from abroad most of it from US, but also have presence in
southeast Europe, in Turkey, in north Africa, in Brazil. We believe that we are a very
young company even that we are 120 years old.

Constantinos Papalucas: Since you talked about an ecosystem that it is now a
reality; I think it’s a good time to go to Mr. Stubos. Maybe one day we will call you
Thanos, something like a founding father of hydrogen or something like that in
Greece. Thanos is the national representative of Greece in the joint undertaking of
hydrogen director of Democritus and among the visionaries of the curys spin-off.
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Constantinos Papalucas: I would go directly to the chase Thanos because you had
a great presentation of hydrogen refueling station about a month ago with Manos of
course and the rest of the team in Democritus. We are talking about the very
innovative project a hydrogen refueling station with non-mechanical composed
mechanisms which makes it quite innovative and very attractive. Would you like to
tell us how your envision? Of course, Thanos and Manos as well as re part of the
national hydrogen committee and we spent hours and hours and we still spend more
hours and hours to get thing moving. Thanos the floor is yours.

Athanasios Stubos: Many thanks to the organizers for the invitation. It’s really a
pleasure to be with you today even at a distance. Thanks for calling me father of
hydrogen in Greece. It has been a pleasure that we are a team of course. Manos is
there and several other collaborators. We have been behind the initiation of the
various activities related to hydrogen technologies in the country over the last
years. That’s a good think to hear and a good feeling for us. In Democritus we have
developed several research and development activities regarding hydrogen
technologies especially concerning storage of hydrogen compression of hydrogen
using, avoiding the use of the classical mechanical compressors with the moving
parts and all the disadvantages that come along with these devices and recently we
have started the official operation because the actual operation has started long
ago. The official operation of the first pilot hydrogen refueling station in the country
in the premises od Democritus. This is something that we hope will provide the
opportunity or will be the first step toward the development of a series of activities
that have to do a lot of things not only research but also in relation to market
deployment of hydrogen technologies, wide market deployment of hydrogen
technologies in the country in transportation, industry and in any other energy
related applications. One important thing regarding the actual development of the
station is that it incorporates, it integrates compression technology that has been
developed in Democritus and it is now property of a spin-off company of Democritus
named curys, a compression technology that avoids the use of mechanical parts. In
that respect it has a series of advantages it uses it reduces a lot the use of
electricity for the compression of hydrogen. It is noiseless that’s also a very
important advantage. It comes along with very much reduced operational costs and
so on. So, I guess that we will have the opportunity to discuss about thing later as
well. Like I said the important thing for the country I think is to develop a hydrogen
market now in several ways and in several applications including as I said
transportation industry and so on. That is a step that must be taken and there are
several things that must be done in that respect, and we can we are here perhaps to
discuss those necessary things.

Constantinos Papalucas: How many hydrogens refueling stations do you see in
the next five years, 10 years, 20 years. If somebody decides to buy a hydrogen car?

Athanasios Stubos: From my position as a national representative of the country
of this in Brussels at the European commission of hydrogen technologies I can say
that the official number used to be -I say used to be because this was a number

26




about two years ago and things have changed drastically over the last one-two
years as we all know from many new boarding’s- the official number was about 850
hydrogen refueling stations to be operated, deployed and operating actually
operating in different countries, in different member states of the European union by
the year 2025. I am pretty sure that this number will be pushed upward very soon
and this about a minimum of hydrogen refueling stations to be operating in Europe
by 2025. I believe that there would be several thousands of those by 2013 and it
will be possible the dream we all have for many years now to get a continuous
network of highways that will make it possible for someone to drive a hydrogen
powered car/vehicle, a passenger car or a truck or a heavy duty vehicle or whatever
dried it from Greece, from Crete even from the south and most point of Europe to
European union up to the north of Norway or something like this. So, I think this is
something that we must really look forward and we must try to make it a reality. All
of us not only Greece.

Constantinos Papalucas: Proportionally how many do you think we need?

Emmanuel Stamatakis: The number of Islam said two years ago for Greece was
around 18 feeling sessions, but thing has changed so due to the new regulations of
the European commission because now they demand to have at least one HRS they
have generalization every 150 kilometers, so these numbers has changed. For Crete
I think at least four or five. One for each main city.

Constantinos Papalucas: From what we read your hydrogen project has been
earmarked as power European Union project and especially now after the war in
Ukraine. What’s your view for a high emergence of the European hydrogen
economy? I know, also, that DESFA is a founding member of the hydrogen
backbone association.

Michael Thomadakis: First of all, let me remind everybody that we are building
the first hydrogen pipeline in Greece. It goes to West Macedonia. We are very happy
to hear that hydrogen will be produced there. In any case our pipeline is going to
will position to accommodate in the long run. It’s the first pipeline in Greece that
fully meets the hydrogen transportation standards. High pressure. So good luck Mr.
Kasapidis and everybody else in efforts to produce hydrogen in West Macedonia. In
parallel, allow me to say that we are also concluding our study on how much
hydrogen can be transported in today’s network so blend it with natural gas because
the more hydrogen we can transport throughout Greece the better will be for the
development of the market of hydrogen. I think this is important. To come to what
you mentioned, the repower European Union we had since last year, let’s say one
and a half year now, the idea of developing a pure hydrogen pipeline so let’s say the
Greek hydrogen backbone. Designed to transport only hydrogen. It will need very
large amounts of hydrogen to transport. In parallel, we have made a study on how
much is the production of hydrogen in Greece and with us in a gradual way. So, we
think, and that’s why we proposed it that we have somehow duplicate our current
system with a pure high hydrogen ready pipeline meaning a pipeline is in absolute
position you transport a hundred per cent hydrogen through it. We did not stay
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there. We collaborated with Bulgarian’ gas tap and snub. Also, plus North Macedonia
nearby. So, the new pipeline to North Macedonia which is about to start a
construction in the next following months will also be hydrogen ready. So, all these
things will formulate let’s say the Greek and the southeast European hydrogen
backbone on that. We have already submitted this project almost a year ago and it
has already been incorporated in what is called 10-year development plan of
hydrogen for Europe. So, the inauguration last month and the signature of by Mrs.
Gali of the founding declaration of all 31 TSOs in Europe for transportation hydrogen
was just another step in our effort to develop a hydrogen backbone in Greece. We
have, due to the latest facts that which relate heavily with the executive supply of
gas and we have proposed that this project becomes part of the repower EU
projects you know we have of course incorporated this idea also in the IPCEI
projects for the time being not having let’s say rejected but we don't have a positive
response there yet but if this project is a part of the repower EU since the same
pipeline is already needed to cover the needs of our neighbors with natural gas. We
must not forget that the hydrogen ready pipeline is also a natural gas ready
pipeline. Hydrogen is more difficult gas than natural gas so whatever is hydrogen
rate is by default natural gas ready. So, we try to combine he needs of today with
the needs of tomorrow and with this power EU proposal which we heavily support
right now we spend a lot of time and efforts on that. We hope that we will be in
position part by part gradually to develop a hydrogen ready backbone in Greece,
and we very much urge everybody to produce enough hydrogen transport because
at the end of the day we will need hydrogen to transport but we are here to help
any effort in this direction, and we are doing whatever we can not only us but also
our shareholders who are very- you know that are among the most advanced and
pioneers in hydrogen in Europe. We are doing our best to also promote the
development of hydrogen market in Greece as part of southeast Europe. A relevant
market and let’s not forget that this effort has a name is the fifth hydrogen corridor
of the European hydrogen backbone. So, we started and let’s see.

Constantinos Papalucas: It is time for a reality check, I guess. This is probably
one of the most important specters of an emerging Greek hydrant value chain and
I'm referring to shipping. The floor is yours.

John Kokarakis: Thank you very much and good afternoon. Thank you personally
for the invitation and at the same time I would lie to congratulate the organizers of
this conference for two reasons. one is that is organized in my home city Chania and
the second reason is that this is a gathering of authorities on the subject and let me
tell you that I'm very encouraged by what I've heard so far as we know. Rome was
not built in one day. So, I'm very encouraged by the progress that has been done so
far and I believe that this is going to continue in that and faster pace I have to
admit that I was familiar with ADVENT who presented their work to my company.
What is critical is that we at shipping are mandated by the international maritime
organization to decarbonate and we consider very different fuels we consider
methane, ammonia, methanol, and of course hydrogen. Hydrogen is a key in the
future multi-fuel society why because it is the mother of all fuels. You need the
hydrogen as a feedstock to create all the others. So, if you capture carbon dioxide
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combine it with hydrogen and you can make the other fuels. It has high energy; it
has its problems as they say in America that there are no freelances but there are
various stumbling blocks in the pathway which I'm sure are going to be overcome
because technology is moving very fast. Some ideas improvement of the electrolysis
process if we go with green hydrogen. I was reading about the simcore procedure
which has upscaled production of hydrogen to almost a thousand tons per day and
can probably be upgraded as well. There are problems I don’t want to go into the
logistics we need water, we need electrolytes. For one kilogram water we need
about nine kilograms. Of one kilogram hydrogen we need nine kilograms of water.
That’s a lot of water probably the loch ness. So, we also need electricity. We
produce with the conventional methods of production today we have ten kilograms
of carbon dioxide emitted to get one kilogram hydrogen. So, in that sense it doesn’t
make a difference to produce. No impact on the carbonization on the tally of carbon
dioxide. Recently, I would like to give you the information that three days ago IMO
has started a correspondence working group to determine the life cycle, make the
life cycle assessment of various fuels. That means that we are going to consider the
carbon dioxide emitted besides that methane and the nitrous oxide which are major
greenhouse gases not only from tank to weight but also from well to time. And that
will make our life more difficult but that’s the way it must be. I don’t want to
monopolize the time I'm here.

Constantinos Papalucas: From the very first time that I gave my first speech on
hydrogen that was like two or three years ago pointed out what’s the great
opportunity for the Greek shipping family. Not just hydrogen it’s hydrogen and co2
transportation as well, it’s not just what’s the right fuel to burn for the shipping
industry but somebody must connect the dots and that’s the moment that I will go
to Mrs. Dedi. We started from Western Macedonia, then we went South, and then
we went through shipping we went regionally through DESFA and then through
shipping we are going globally right now. So, the discussion is somebody has to
connect the up streamers of hydrogen right with the emerging centers like the
demand centers. Whether that is a Japan, Korea, or Germany. So, there are two
questions. The first one is what is the role that you envisioned for the Greek
shipping community in terms of transporting transferring hydrogen or co2, blue
hydrogen. The other one is which is totally different I know that our shipping family
was always referring to IMO and they were a bit away from the decision making in
Brussels. Now I feel that they got it right and they want to engage with people that
decide because it’s better to decide with your presence than nonbeing there. What’s
your take on that?

John Kokarakis: With respect to hydrogen, I believe that is going to be a major
share of hydrogen in the future but a few years ago we had the same discussion
about ING the so-called chicken and neck situation. Like VGA we like ING there is no
infrastructure, and we have the same question for hydrogen. Is there infrastructure,
okay we will make infrastructure. Today it seems that when it comes to ING there is
no problem with the infrastructure. We hope that the same is going to be the case
with hydrogen. Maybe a ham, an island, same way that the miles has converted
beyond hormone island in Denmark to the so-called methanol island, where they
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make methanol with wind turbines. So, this problem is going to be solved.
Unfortunately, allow me to make a little bit. I have a little bit of a fear that we are
going all over. We follow many different avenues and that reminds me of the dogs
that change their tales. Probably we must focus somewhat look at the most
promising pathway and focus on that because we split our potential. This is one
problem.

Constantinos Papalucas: That was the point during Posidonia that we are not
going to see one fuel but a blend of few fuels.

John Kokarakis: It is a plan, and we look to all of them. In my profession I get
questions from ship owners. The major question today, the hot potato, the one-
million-dollar question yes, I will build but what fuel. So, there are different
answers. Maybe you have enzymes that will burn all of them, that’s possible, you
can do this with minor correction. But it is a problem we must pick somewhere.

Constantinos Papalucas: The other question was about Brussels.

John Kokarakis: Personally, I don’t work for IMO although I am a technical advisor
for the friends plan in the procedures, but I believe that the initiative by the
European community may be wrong because it is a regionalization of regulations.
That’s going to cause confusion and problems. Unfortunately, we have the covid
pandemic. This has made the work of IMO very difficult. Do you know how many
hours they worked in the MBC conventions? Three

Hours per day. What can you do in three hours per day? Nothing. So, European
Community claims that IMO does not move so we are going to move. The wheel is
there. They are going to revise their strategy and instead of having 50% reduction
of co2 in 2050, they are going for zero initiatives. It is better if there is going to be
an agreement is going to be regulation by IMO alone because now, we have an
opening of the pandora’s box. We have a European community, then we have
China, then we have India, then we have United States and it’s going be a mess.

Constantinos Papalucas: I have several questions I would like to ask here since
you are based in the United Arab Emirates. So, we have the co-op there, we had the
Irena summit for renewables, for hydrogen. The topic I remember was the
geopolitics of hydrogen. First, in would like to invite you to give us a broad
statement of how as from your role how you see the future of hydrogen, regionally
first. I know that the region over there, they have huge plans about hydrogen UAE,
the Kingdom of Saudi Arabia as well. I would invite you to give us a brief overview
first, and then I will ask asking more specific things.

Valentina Dedi: thank you so much for the invitation likewise it’s a great pleasure
to be here with you even virtually although I must admit I'm a bit jealous. It would
have been a great pleasure if I was there with you in person and specially this time
of the year instead being here in the humite and hot Dubai. It's a great pleasure to
be here and discuss contribute to this discussion on hydrogen because we are really
living in very exciting times. I remember just a couple of years ago we were working
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on oil and gas projects and within the past two years everything has to do about
this law carbon technologies and hydrogen. So, everyone now, all our customers are
interesting in hydrogen and how they take a share of this hydrogen pie. You asked
me about to give you a review of the regional situation here which indeed both the
UI and the Saudi Arabia have big ambitions about the hydrogen deployment, and
they are envisioning becoming leaders in exporting hydrogen. But let me give you
also a global overview because now we have many clients from Asia, as well as from
Latin America who also have the same vision of becoming leaders in the global
hydrogen economy. So, there is a strong competition now. We understand that
these countries, like I said these middle east countries or Chile and Australia for
example from Asia, they do have access to renewable resources, or they do have
access to gas so it will make it easier to become dominant players in exporting
hydrogen. Of course, we should not expect what we need really to be realistic
because we should not expect hydrogen to become like a global traded commodity
within the next few years right. We are far away from that, and I will tell you why.
Because now what we are seeing and what I see from all these discussions about
hydrogen is that we focus a lot on hydrogen production. Of course, the upstream
segment, I mean achieving producing hydrogen at a competitive basis is important.
It is the starting point but having a fully functioning and developed hydrogen
economy need to go beyond hydrogen production and we really need to look at the
entire value chain and now we are not doing it. So, we really need to understand
that besides increasing the production capacity and having it at a competitive basis
we need to look at the development of CC US, storage, conversion, distribution,
infrastructure and look at demand as it was mentioned it was discussed earlier. And
now there is a big gap. Also, besides those countries that envision to become
leaders in exporting hydrogen we have seen even those countries that they do not
have this capacity or the access to resources. They still envision to become leaders
maybe in technology and there are plenty Asian countries and a good example of
that is Japan and South Korea but targeting that and of course Europe is trying to
become a leader in policy. Most of the ambitious climate targets now are coming
from Europe.

Constantinos Papalucas: I see that there is great potential from European
technology companies, and I think that we have a couple of them here but would
that energy vendor 2.0 because Germany is the one that leads this technology effort
in hydrogen. Do you think that we will see another china — China dominating again
the whole technology sector because of its favorite position in the value chain in
critical raw materials and other materials that are used for fuel cells and
electrolyzers. What is your take on that?

Valentina Dedi: There is that risk now Europe is doing quite well on providing
technology for example for electrolyzers as you mentioned and there are efforts that
are being made now to maintain that position and in order not to see due to
experience against what we saw educated go what happened with renewables so
there is the risk. I'm not sure on that to be honest. I'm not sure if I'm the right one
to comment on that but as I said with Europe and all these policies and all this effort
that is being put now for the region to carbon neutral and for seeing hydrogen has
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really kept a lot of all these plants. I expect that there will be significant effort and
then maybe they don’t really give in now because there are lots of opportunities
that are emerging now with the hydrogen deployment, so I expect Europe not really
to give in or not really to do maybe there are then the same mistakes as in the past
and lose again the market.

Constantinos Papalucas: Has recently appointed as the representative of
Hydrogen Europe here in Crete. We are working closely for the works of the national
hydrogen committee, and he is also among the founders of Cyrus spin-off. Can
Crete be hydrogen powerhouse?

Emmanuel Stamatakis: First, let me say that we are also connected somehow to
the regional of Western Macedonia and the initiative of the Hudson??? Technology
that are taken there. We are together with Democritus our institute also an advisory
advisor for the region and Mr. Kasapidis on hydrogen technologies. We are also as
we said this pin of companies Cyrus that developing these initiative hydrogen
compressors. Somehow, we relate to both technology with both companies here.
ADVENT recently under a strategic investor in our company and, we are in go
contact with Mr. Kasapidis to see if and how we can collaborate and developing our
compression with his materials that he’s developing. We are trying and we are
trying to build on this statement last year of to develop Vorios Odikos Aksonas Kritis
(VOAK) as the first hydrogen highway. It needs a lot of effort, and we are trying to
organize the regional community on this to see who and how to implement this
visionary target. Crete has the potential to be a valley on hydrogen and be a node
between Africa and Europe.

Constantinos Papalucas: So, that will be the statement for the whole panel. Crete
is going to be hydrogen valley island of Greece.

Emmanuel Stamatakis: Yes, the connector between two continents because of the
cables.

Constantinos Papalucas: And the cheap electricity produced in Africa, which
means low marginal cost hydrogen that means competitive hydrogen.

Emmanuel Stamatakis: Yes. And something we can add because we are doing
applied research in our institute so we can be let’s say the assistance between the
companies and the market of how to easier and safely introduce this technology in
our economy who had the discussion before with Mr. Thomadakis and one of a
recent project that we were starting now from the European Commission that we
are coordinators, is to try to explore the geology of the country and especially
around Crete to see if there are potential sites and short caverns to store large
quantities of hydrogen and because storage. This is something that we will start
looking very much in detail from this October it’s a three-year project and we hope
we will have a good result after that when we are going to have the first results
probably, we can say something next year.
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rewpyrog¢ Kaoanidng: To nponyouusvo d1doTnUa NUAaoTav ouvOEOELEVOI IIE KATI OXI
TOOO €UXAPIOTO Kal AdAioTa katd Tnv OIdpKEIQ TNG MPOETOILAOcIAC auTou Tou
ouvedpiou UE TOUGC dIOPYavVWTEC WIANCAUE Kal EINAUE UNMNwWS UMNOPOUUE va KAVOULE TO
EMNOUEVO ouvedplo edw oTn AuTikn Makedovia kai va ouvOECOULE TIC OUO MEPIPEPEIEC
UE Evav I1oxupO OE0UO aUTOV TOV EVEPYEIAKO, TwV MpdoivwV EVEPYEIAKWV
TEXVOAOYIWV rou BEAoUUE Kal o1 dUO MEPIPEPEIEC va NnaiEouus vav npwraywvioTIKO
pOAo Kkal va OwWOOUNE auTn TNV rpPoornTIKN OTIC TOMIKEC OIKOVOUIEC BonBwvTac ndpa
noAU Tnv nartpida pac. Kai n Kpntn €xer noAAd nAsovekTnuara kai n AuUTIKn
Makedovia €xel Ta dika TnG. EXOUUE Kal 10XUPOUC IOTOPIKOUC OECLIOUC yIaTi rnoAAoi
KpNTIKOI Eneoav €dw LAXOMEVOI yia TNV EAeUBepia TG Makedoviac kara Tnv dIdpKela
TOU MakedoVvIKoU MOAELIOU.

OnoTe eyw Ba nbeAa va Bsow TNV NPOOKANCN yia TO EMNOLEVO OUVEDPIO, QUECWC HETA
TO KaAokaipi avaAaupBdvouue eueic va @iAo&svioouue kai va umnooTnpiEouue Tn
dlopydvwor) Tou, va doUNE Nwc Tpexouv ol eEEAIEeIC nou Tpexouv paydaia autn Tnv
rnepiodo oToV EVEPYEIAKO TOMEA, N Eupwnn BAEnouue ot oTnpilsl ndpa noAu ioxupd
€10Ikd TO rnpdoivo udpoyovo, exouue E&ekivnoer ndn €0w KAroIEC EPAPLOYEC OE
ouvepyaoia e To NavenioTnuio kai To KETA otn AuTikn) Makedovia kai BEAouue auTo
va oupnapacupel OAEC TIC NEPIPEPEIEC Kal TNV EAAdda unpoord, wnAd o€ €va poAo
npwTaywvIoTIKO, yIid Vva WHIOPECOUNE VA QEPOUME Miow OAOUC auTOUC TOUC
EMIOTNHOVEC MOU AKOUOAUE KAl ONUEPA va MIAGVE ano dAAEC xwpec Tou eEwTepIKOU,
va Bpouv OouAegid 0w oTnv narpida pUac¢ Kai va UETAPEPouV autn Tnv duvauikn Kai
auTn TN yvwon TNV EMNICTNHOVIKN MPoc OPeAOC TG EAAGdac uac. Apa, av eVWOOUUE
ouvdueig 0w, MOU &iual MENEICUEVOG OTI auTo gival n embBuuia Kai n euxn OAwv
EXOULE NMOAU BeTika anoteAeouara. Na euxapioTnow, KAEIVOvTac av [IoU EMITPENETE,
TOV K. ZTOUMINO KAl TOV K. ZTauardkn rou nNrav ol JEVTOPEC [JOU UNopw va nw OTO
npdoivo udpoyovo. Ano autouc npba o€ ena®n nio Kovrd HE TOV nupnva Twv
e&eAiEewv TNG eupwnaikng evwong npiv ano noAAd xpovia kai ano ToTe €ida auTo nou
onuEPa yiveral npayuaTikoTnTa, XwpIic TOTE 0l NEPICOOTEPOI va MICTEUOUV OTI auTn n
TEXVOAOYia unopouce va epbel To 2022 otnv EAAGda. OAor Acyaue oTi uera 1o 2040,
170 2050 Ba exouue TIC epaployes. Ouwc ol e€eAieic pac eknAnooouv BeTikd OAouUG
Kal Exoupe BeTIka anoTeAeouara ofyoupa orn Autikr) Makedovia. O k. Tipiakidong ivai
yia enixeipnon ora nevre XIAIOUETPA and 17a ouvopd. To EXOUNE avdykn va EXOUUE
TETOIEC ENEVOUOTEIG NMPONYMEVNG TEXVOAoyiag.

KwvoTavrivog ManaAoukdg: AKpITIKN emiTuxia

rewpyioc Kaoanidng: H ADVENT nou éEpxerai orn Autikp Makedovia pe pia
engvdouon tn¢ Taéewc¢ Twv 800 ekaTOuuUUpIWV E€Upw,  IOWC va egivar ano TIC
HEYaAUTEPeG oTnv EAAAda kai kouilel TexvoAoyia aixunc mou autn Tn OTiyun O&v
Undpxel O NPakTiko &ninedo, napaywyiko ornv narpida pag. KaraAaBaivere Aoinov
OTI 0 KUBOC €ppipBn yia noAAec OeTikec eEeAifeic kal 0 «NeukOG Apdkoc» lE HIa
avaBewpnor Tou oTo EMNOUEVO KUMA TnNG aéloAoynaonc nioTeuw oOTi 6a oAoKANpwoouuE
0An autn Tnv npoondbeia Ue PEYAAn ermTuxia IKavornolwvTac TIC NPoodOKIEC Kal TIC
EMBUUIEC OAwWV 00WV MIOTEUOUIE OE QUTNV TNV MPOONTIKI.

Jorgo Chatzimarkakis: Many thanks and congratulations to this panel. Given the
fact that you are already in the middle of the discussion I will leave the slides. I will
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really concentrate on giving some highlights in an oral manner and to start why it’s
exactly constantly as you say Greece is on the map of hydrogen not to be expected
two years ago, quite in question mark one year ago. This year we can clearly say
that Greece is one of the major elements. That’s good to hear. There are some
drivers for this, one is yourself (Mr. Papalucas), because you have helped in the
Ministry to push things. So, today you are the moderator but for all this process you
have played a fundamental role and we must be as the hydrogen sector, also,
grateful for that. Another important factor is Georgios Kasapidis, as the Governor of
Western Macedonia. Without his insisting and sometimes, also, his annoying passion
and patience, it wouldn't have been possible. He was the one who really delivered
with his region basically a blueprint of why Greece needs to be in and what can be
done.

I admit that I would always love to see more courageous steps by any government
so, to set this clear from the very beginning. We know that the first IPCEI projects
stumming from Greece will be greenlighted very soon, this is out of question. This
big project, “"White Dragon”, in the timeline has gone a little bit further in to the
future but is still heavily on the table and this is important, it needs some
functioning, but this will be done, and this is my most important message possibly
for today, that despite any rumors that you can hear in Greece, this is a very
important project. I will explain why. And I would give a snap chat of the current
situation.

Basically, the role of hydrogen which was already core and center of the energy
transition with the pandemic and with the hydrogen strategy. Vice president, till
some month, says that every day. it’s the rock star of the energy transition. It’s
core center. With the war in Ukraine, with the Russian invasion into Ukraine, this
has changed dramatically. Because Hydrogen and its derivatives has brutally
stepped into the scene as not the rock star but the one that delivers the volume for
their replacement. We need to replace and that’s clear. The dependency on Russian
gas by something else, and the commission has decided that 25% of the whole
volume of Russian gas into European Union will be replaced by hydrogen until 2030.
And of course, that 20 million tons of they say renewably produced Hydrogen. But I
will pick up what I just heard in the discussion. We have the impression that it
might be a mix of renewable and clean hydrogen among others stemming from
nuclear. This is out of question that we will see also a nuclear dimension which has
the same boosting effect for the electrolyzers because still we need to split water
with electricity stemming from nuclear in this case. But I must make one very
important distinction. Whereas with the renewables we talk about the principle of
additionality. We need to add renewable infrastructure. Renewable energy sources,
this is out of question, and will be done. In the case of nuclear we as Hydrogen
Europe would not ask for nuclear installations but what we would ask is to use as
much as existing nuclear to be recommissioned for the hydrogen production right
now. To give you one very simply example Ukraine itself. Ukraine started as of last
week to deliver current electricity to its neighbors to Romania, and to Slovakia. They
export energy. You can bet or you can guess where it comes from. It comes from
the nuclear power plants, and we know that the Hydrogen strategy prepared for
Ukraine will contain exactly that. A mix of renewables photovoltaic will be taken
over by nuclear to make hydrogen cheap. 24/7 you need electrolyzers to be
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running all the time and this is what happens right now. I had a look at the last
amendments of the European Parliament on renewable energy directive II and the
latest developments on the European level. It seems that the targets that we have,
the big targets, the 20 million tones, based on a 50% target for industrial hydrogen
so chemical industry, but also, steel industry in the future they need to be replaced
and we might be entitled to feel up this by clean hydrogen. Clean means that you
cannot produce more than a kilo per kilo of hydrogen on co2 and nuclear obviously
will get into this category.

Another good news is that seems, also, the other target we have and the renewable
fuels of non-biological origin we have the target of 5% until 2030. So, out of other
fuels in 2030 5% need to be based on hydrogen and this had been watered by the
members states the other week but the European parliament and its latest
compromise from yesterday keeps it up so they are very confident they will land
there, so we have clear targets and I add these targets might be ended up by clean
instead of having only renewables. The bottleneck here is also the infrastructure to
be honest.

We need to scale it up, but this is difficult, because still prices go up, we have
interruption of supply chains. We have also some difficulties in photovoltaics so will
be a mix that’s cleared to be seen now, and here’s exactly the role Greece? To focus
very much on the renewable part.

Constantinos Papalucas: What’s your vision for Crete?

Jorgo Chatzimarkakis: My vision for Crete must do basically with the role of
Greece as a hub from hydrogen that comes from Middle East and north Africa. Crete
will develop as a one of the main of the hubs here. It's out of question that
European Commission is preparing now something which is called the Green
Mediterranean Hydrogen Partnership. So, this is important because it will foresee
not only existing retrofitting of existing pipelines in the western part of the
Mediterranean so Morocco, Spain but also Tunisia, Algeria to Spain and Algeria to
Italy, there will be a new pipeline, the galaxy project for the ones who know and
retrofitting venetian pipelines via Sicily to Italy and in the eastern part now we have
nothing. And the commission looks much more than the Greek government, I have
to say, because Greek government has been quit lately into the East med project.
Super important because it will be the most critical issue to transport the renewable
hydrogen and its derivatives cheaply in the transition time and here comes the role
of Crete, we will use ammonia. I will give an example I will give you an example.

I met last week the CEO of the biggest consumer of hydrogen in the world, which is
the chemical company of BASF in Ludwigshafen in Germany. Germans wanted to
have cheap access to natural gas because of heating and because they wanted to
use it in the energy section but mainly as a chemical feedstock. And most of the
product they need now is ammonia. So, to really replace the big dependency that
BASF and the Germans have to Russia they need green ammonia very fast.

And here Greece and Crete can play first the role of also a production center. We
can produce cheaply renewable hydrogen and hence? A green ammonia and we can
cheaply ship it. That’s the point where Greece and some Cretans ship owners also, I
think have a role to play to retrofit from now on the existing fleets versus ammonia.
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We will need much more ships that can bring the ammonia basically to Trieste
That’s a direct direction from Trieste to Ludwigshafen?? or to go the long way on to
Rotterdam and to north ports that I visited yesterday where you can then ship with
parches via the Rinne. This is all crucial quite urgently. Much more than Greeks the
Germans face immediately the shutdown from Russian gas and BASF must stop 14
days we might have problems with our bread because East is based on these
processes that come from Ludwig southern which is the mother of all chemical
companies all over Europe. So, therefore we have an eye on that. I have a meeting
with the German vice chancellor Thursday to discuss how we can do this and here
we need Cretan ship owners and not only. And Crete as a main hub to drive these
processes and I'm very confident that we will land there. Of course, in Crete on the
island itself it goes without saying that some first uses especially we don’t have
industry there but in tourism so rental cars, why not to have rental cars based on
hydrogen and of course the bus fleet can be replaced easily and can replaced fast
because the applications are there and here, we are waiting for the island to play
the role model. Ibiza?? It could have played this not there yet. Crete could be there
yet. Of course, I will be in summer back in my home Ireland, and I will try to drive
this process further.

Constantinos Papalucas: Thanos the founding father and I want his final remarks.

Athanasios Stubos: It was very good to listen to Yorgos. Chatzimarkakis is Cretan
as already knows. I thank him for the good news and for the nice overview of what
is going on right now. I would just mention one thing. The main issues are, and we
all try to that is to step up, to start creating the hydrogen market in Greece and in
Europe in general. Many things were said and heard all the different parameters and
the legal framework, the funding, the pilot projects, the need of the value
stakeholders to for synergies and so on everything was mentioned except one thing
which is ton technological - It is very important, as Yorgos know as well, that we
look at this so-called public awareness issue. It is important to have the people with
us in anything we look regarding this energy transition and of course regarding
deployment hydrogen technologies and it is extremely important to inform in a
convincing and in a serious way the public on that. An important parameter there
and allow me to say that maybe some people will not agree with that. We must
think in a different way unfortunately. I say unfortunately because the problems we
are facing and these problems make the energy transition a necessity are such
problems for first time perhaps in history of humanity that we cannot say that we
any technologies that are good enough, are cheap enough or whatever so we can
stay with the business as usual, and we continue as we are today. This is not an
option anymore. And this is the first-time humanity faces that. Let’s not be us, we
have fathers and grandfathers today, with us today- let’s not be us answering the
qguestion of our sons and daughters and our children, grandchildren, saying that if
they ask for example, why didn't it happen that time in time this energy transition
successfully and we might reply to them we are sorry hydrogen technology was not
produced, green hydrogen couldn’t reproduced at 1 Europe kilogram, but it was 2,5
and then it was abandoned. This is not an answer we can give to our grandchildren
some years later those of us who will be here, and this must be understood by
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everyone that the criteria we usually use techno-economically, and we are used to
employ these criteria for this successive introduction of new technology and so on
have to be rethought. We must rethink them in view of the current reality which is
much different than anything the humanity has faced so far.

Day 3: Sunday 379 of July 2022

Subject Matter: Shipping & Development

Giannis Plakiotakis |
Minister of Maritime Affairs & Insular Policy

Eivai yeyovoc OTI n €vepyeia arioTeEAEl QuTniv Tn XPOVIKN OTIyMUN) TO HEYAAUTEPO
{nTnua orov nAavntn. Ta duo xpovia navdnuiac aAAd kai ol TEAeuTaiol UNvec Ue TNV
napdavoun €ioBoAn 1Tn¢ Pwaoiac ornv Oukpavia, o€ €va noAguo evroc Eupwnnc rou
akoun paiverai, Exel odnynoel 0 KATAKOPUPnN au&énaon Tou KOOTOUC TNG EVEPYEIAC O€
OAEC TIC HOPQPEC TNG. AUTO EXEl NPOKAAETEl AAUCIOWTEC avTiIOPdOEIC OTNV ayopd ME
TNV akpiBeia va PBpiokeral navrou, evw napdAAnAa gxouue avanpooapuoosl TIG
rpoTeEPAIOTNTEG aG Kai o€ eninedo Eupwnaikng Evwong ue Tnv avadykn avadninong
EVAAAGKTIKWV MNywv EVEPYEIAG Kal anseédptnonc ano TIC NNyec QUOIKOU agpiou Tng
Pwoiac va eivar emTakTikn. Ta vea Oegdoueva ora oroia kKaAouuaore va
rnpooapooTouue OEV UMopoUV va apnoouv avennpeacTn Kal TNV vauTiAia g€ oAa Ta
enineda, apou arnoTeAel To PECO TO oroio dIaKIVEl nNEPICOOTEPO ano 1o 90% Tou
rnaykoouiou eurnopiou. AUTO MOU €EXOUME UMPOOTd pAc egivalr n perapaon o€ pia
vauTtiAiakn Biounxavia nou O BacileTal 0 OpUKTA Kauoiua, Mia aAAayn n onoia
anoTeAei Tov nio pIfiIko LUETATXNMUATIONO MOU OUVERN MOTE OTN vauTiAia €dw Kai Evav
aiova. Av karti pag oidaés n navonuia aAAd kai n TpExouoa evepyelakn kKpion, givai
0TI 0 KOOHOG Oev urnopei va avte€el AlyoTepo anodoTIKEC arno 1 akpiBec Haldikeg
8aAdooiec UETAPOPEG.

Eknpoownwvtag tnv eEAANVIKI vauTiAia, Tov naykoouio nyern Tou kAddou. Mnopw va
diaBefaiwow OTI N xwpa pac 6a ouuBdlelr ano@aocioTika oTnv UloBeTnon BiwoiUuwv
noAITikwv anaAiaync and Tov avlpaka npoc OPeAoC Tou nepiBdAAovToc yia Eva
Biwoiuo HEAAOV auToU TOU MOAU onuavTikou Touea o onoio¢ diadpauarilel
oTPATNYIKO POAO yia To €6vOC uac, Tnv eupwnaikn evwon aAAd kai oAOKAnpo Tov
koouo. H eAAnvikny vauTtidiakn Biounxavia npooBAEnel  oTnv  €noikoOouUNTIKN
OUVEPYaoia OAWV TWV QPOPEWV VAUTIAIGKWV, Napaywywv KaudiuwVv Kal Jnxavav,
vaunnyeiov yia Tnv enitevén TOU OTOXYOU TNG anavBpakoroinong, o o0roiog
napdAAnAa anoteAei kai pia npwtn¢ Taéewc eukaipia yia Tnv BeATiwon tnG dnuooiag
EIKOVAG TNG vauTiAiag.

2Tnv napouoa eVepyeiakn Kpion n BaAkavikn xepoovnooc kai 101aiTepa n xwpa Lag
unopei va karaktnoel 7n OIknN TnG BEon oTnv oTPATNyIKN TNG EVEPYEIAKNG METALBAONG
NG Eupwnng. [piv ano nepinou eva pnva pali ye tov npwburoupyo Kupidko
MnToOOTAKN, EYKAIVIAOAUE TIC EPYACIEC KATAOKEUNG TNC nAwtnc povadac
anobnkeuonc kai aspiornoinonc 1n¢ AAe&avdpounoAnc. MoAu ouvrtoua oir eAAnvikoi
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oraBuoi NLG Ba eivar o B€on va kaAuwouv nAnpwc oxi HOovo Tnv eAANVIKN ayopd
aAAd kai va anokaraoTnoouv &va onuavtiko TUNUAd ToU pPwOIKoU dagpiou oTa
BaAkavia. Eivair n otiyun va kataAdpouv oAol, 1diaitepa oTnv Eupwnaikn ‘Evwon o1 n
eAANVIkn vauTiAia kai o1 ‘EAANVEC MAOIOKTNTEC rou eAgyxouv onuepa 1o 22,3% T1n¢
rnaykoouiac xwpntikotntac Twv NLG carriers urnopouv va sEaopalioouv TIC avdyKeg
TN¢ EUpWnG 0 EVAAAGKTIKEC MNYEC EVEPYEIAC.

John Kokarakis |

Technical Director, SEEBA Zone Bureau Veritas

Environmental Challenges of Shipping

Following business as usual combined with a steady growth of world commerce will
increase the contribution of shipping to the anthropogenic burden of many
pollutants and GHG. Global warming is just the tip of the iceberg. Black carbon
spreading on the snow causes the radiation from the sun to be absorbed and not
reflected melting the snow. We can improve fuel quality burnt in ships, after-treat
engine emissions, and adopt other efficiency enhancement measures to reduce fuel
consumption. A low hanging fruit is the reduction of speed. Energy saving devices
ameliorate the flow of water under the ship’s hull reducing drag and increasing fuel
efficiency. International Maritime Organization picked the gauntlet thrown at it by
COP 26. Decarbonization Strategy has been revised targeting a zero-carbon
economy by 2050. This is a huge undertaking because the technology and fuel
infrastructure do not currently exist. Biofuels, batteries, hydrogen, ammonia, and
methanol are emerging as possible options for shipping, aiming to decarbonize the
sector. IMO has launched two new regulations: The Existing Ship Energy Efficiency
Index, EEXI and the Carbon Intensity Indicator. Ships that are not of at least
average rank and above will be unlikely to be selected by charterers, pushing them
out of the market. At the present the most technological mature technology is the
use of LNG, LPG, and biofuels. The benefit of using LNG is the drastically reduced
SOX, NOX and to a lesser extent CO2 emission. Wind is the most promising form of
renewable energy. Stakeholders are not willing to risk investments in technologies
which may lead to stranded assets. Ship-owners face the Shakespearian dilemma to
build or not to build. They are expected to invest in the new fuels, but they rarely
get a larger piece of the pie following eco-improvements. In recent years, the
European Union began to make serious efforts to address the environmental issues
of shipping. We do hope that this regionalization of regulations will be replaced by
the global regulator of World Shipping, the IMO.

Maria Boile |
Professor, University of Piraeus & Coordinator Waterborne TP

The role of research and innovation in the transition to greener shipping

Research and innovation need to address specific needs of the shopping industry
and the shipping industry needs to support research.

Adamis Mitsotakis |
CERTH
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Alternative fuels and environmental challenges in shipping sector®
- CERTH/CPERI profile
- Marine sector in Greece
- International framework for pollution control Areas-ECA
- Vessel traffic in the Mediterranean Area
- Air pollution and alternative fuels
- Gas pollutant measurements in ports
- Air pollutant measurements | Heraklion Port
- Comparative Measurement of SO2 | Piraeus Heraklion Limassol Ports
- Port of Heraklion- Air pollution measurements
- Results of activities and actions (Total) POSEIDON MED II
- Natural Gas (NG) & Liquefied Natural Gas (LNG) The trading situation
- Global trade of LNG by ships and NG with pipelines
- Price of NG and LNG in Asia. Surge of LNG
- Future challenges for shipping/coasting
- Suggested solutions

Subject Matter: Sustainability & Heading for the Green Deal

Georgios Tsifoutidis |
Head of Geothermal Energy Dept (acting), Ministry of Environment and Energy,

Greece

Geothermal energy in Greece, prospects, and challenges

The present energy crisis points out again to the need for energy security, in
tandem with the 2030 National Plan for Energy and Climate goals on reducing CO2
emissions, energy efficiency, saving of resources and sustainable development.
Geothermal energy is a renewable energy source (RES) that has smallest CO2
footprint among other RES and provides base load.

Greece possesses those geological features that promote low-cost electrical &
thermal energy generation, however its exploitation in Greece is currently limited to
thermal energy in agricultural applications in northern Greece and some NE Aegean
islands. Law 4602/2019 provides the geothermal regulatory framework upon which
details are drawn in the form of Ministerial Decisions. The recently published
Regulation of Geothermal Works in 2021 and the Terms and Conditions for leasing
rights on exploration, exploitation, and management of the geothermal potential in
geothermal fields of national interest and in non-characterized areas in 2022, show
the way forward with more to come.

Geothermal electrical power generation however requires, by comparison to other
RESs, greater upfront capital expenditure (CAPEX) and extra time for all those
ground investigations that help establish the available power capacity. Hence the
State should counterbalance the thus implicitly generated uncertainty by granting
priority to examining applications for connectivity and operation licensing of
geothermal power stations, or by direct or indirect state aid, refundable or not, as a

6 See Appendix
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motive for developing such projects, especially in border and island regions where it
could support energy grid stability, assist local sustainable growth and
diversification of local products.

Michael Thomadakis |

Strategy & Development Division Director, DESFA

The role of infrastructure in the development of the H2 value chain’

- The network at a glance

- Upgrading & expanding our network, making Greece an energy gateway to
SE Europe

- Area of utmost importance for the next decade development of ssLNG
implementations; DESFA has deep dived in the identification of the 3 most
attractive clusters for business expansion

- The Crete cluster focuses on serving bunkering and remote networks via a
second satellite station

- DESFA’s H2 project proposal

- Our project as part of the EHB initiative

Yiannis Katsigiannis |

Assistant Professor, Department of Electrical and Computer Engineering, Hellenic
Mediterranean University

Energy transition of Crete®
- Cretan Energy System
- Current Efficiencies
- CREPSA: Cretan power system operation with interconnection
- Current Requirements of RES Systems
- Case Study (PVs only)
- CREPSA: Cretan power system operation with double interconnection
- Energy Balance of Crete 2021
- Cretan power system operation (1/11/2021-Today)
- Cretan power system operation with interconnection (Feb.2022)
- Cretan power system operation with interconnection (1-3 Jan 2022)
- Geographical Electricity Consumption in Crete
- Needed steps to the climatic neutrality
- Installation of Energy Storage Systems
- Energy Storage Systems

Maria Apostolaki |

Region of Crete

Transforming Crete into a green and resilient region
Crete is a region where the effects of climate change and energy crisis are expected
to be particularly strong. The Region of Crete responds to these challenges and

7 See Appendix
8 See Appendix
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accelerates its actions for the transition into a green and resilient region, aligned
with the European and national energy targets. Focusing on the sectors of energy
security and clean energy, climate resilience, sustainability, circular economy and
innovation, the Region of Crete cooperates, coordinates, promotes and implements
actions to reduce greenhouse gas emissions, increase the percentage of renewable
energy and improve energy efficiency. In combination with the strengthening of the
competitiveness of local businesses and the protection of consumers, the
appropriate conditions are being set in Crete for the sustainable development of the
local society and economy in a cost-effective, equitable and socially balanced way.

Michail Chatzipanos |

IPTO

Interconnecting Greece’
- O AAMHE npwTtaywvioTng Ti¢ Aiaouvdeoei Twv EAAnvikwv Nnoiwv
- 01 diaouvdeoeig we Epya Evepyeiakng MeraBaong
- AiaBeaiua lMepiBwpia 10xUoc yia ouvdeon vewv oTtabuwv AlE (MW)
- O1 Aiaouvdeoeic Tou AAMHE wc¢ MNaykoouia Znueia Avapopdc
- Aiaouvdeon Kpntng-feAonovvnoou- H diaouvdeon Twv Pekop
- Aiaouvdeon Kpntng-feAonovvnoou-Zuvtoun IoTopia
- Aiaouvdeon Kpntng - ATTIKING
- ‘Epya evioxuonc ZuoTnuaroc Metapopdc Kpntng
- Aigouvdeon NoTiwv kai AuTikwv KukAddwv
- Emiokonnon Tou Epyou
- Aigouvdeon Zkiabou-Znopddwv
- Aiaouvodeoeic Ioviwv viiowv
- Aiaouvdeon Awdekavnowv kai BopeioavaToAikou Alyaiou
- Néec Aiaouvdeoeic Tou EAAnvikou ZuoTnuaroc ue Feirovikd ZuoTtnuara
- Aiaouvdeon Kpntng-Kunpou-IopanA
- Aiaouvdeon EAAadac-Kunpou
- Xpnuarodotnon

“"AURORA"” Workshop

Challenges, opportunities and implications for investment and financing for
Southeastern Europe’s transition to carbon neutrality. The key topics are covering
by the impact of the war on European but also more regionals markets, the new
and ambitious plans of the EU and their impact on our decarbonization trajectory
but also the cultural shift from subsidized and fixed revenue business models to
more merchant renewables.°

- Energy market developments and outlook

- SEE's transition to carbon neutrality: challenges, opportunities and

implications for investment and financing
- SEE’s transition to carbon neutrality

9 See Appendix
10 See Appendix
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= Coordinator: Panos Kefalas, Commercial associate Southeastern Europe,
Aurora

= John Feddersen, Founder and CEO of Aurora Energy Research

= Julian Popov Fellow of the European Climate Foundation, Chairman of the
Building Performance Institute Europe, and Former Minister of Environment of
Bulgaria

= Chris Basinski, European Bank for Reconstruction and Development

= Philipp Kunze, Managing Director of BayWa r.e. Projects Greece
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1- Situation in Summer 2014
2- Actions Taken to Overcome Generation Shortage
3- Upgrading Transmission Grid

4- More Sustainable Phase

5- Egypt is an Energy Hub for International Interconnections and Corridors
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1- Situation in Summer 2014



Challenges lead to the Importance of setting

a new strategy of electricity Sector

During Year 2014

g Low Availability factor of ‘ &
Massive Electrical Power power plant Fuel Shortages & Transmission Constrains

Outage Load Shedding and losses



Political Leadership Support o .

Energy is considered a matter of national security.

1

Ot

we started from the clear instruction



Fast Track Plan

EPC + Finance

Added Capacity

Total Cost

Commercial Operation

3636 MW

2.7 Billion $

In 8.5 Months

West Damietta PP West Assult PP Mobile Units
Distriduted in Upper Egypt

Port Said PP Sharm Elshiekh PP




Completing of Under construction

Power Plants before 2014

Added Capacity 4250 MW
Total Cost 3.98 Billion §

0" Outalurs P P (600 MW) Banha PP (730 MW)

OO NAW [ armgrbatod totaily 10 NW (omphreted

-~
: __'- — | +
Wind Farem (200 VW) SULE PP 1050 W) North Gua PP (2% VW) Al Lebhas (1390 Mw)
200 VW (amvgleted tatady 1% MW (ormpleted

1250 MW © : 1 500 AT (e peierted torelly

Totally Added Capacities in One Year (From January -December 2015)
Fast Track Plan + Completed Power Plants = 6886 MW




Mega Project Power Plants

in cooperation with SIEMENS & Local Partners

— New Capital P.P N Burullus P.P Beni- Suel P.P

Three Mega Power Plants

with Total capacity 14400 MW installed in 2.5 years

Work Started in the three Power Plants : (end 2015).

EPC + Finance Cost of 6 Billion Euro.



Energy Efficiency Il

A

Converting simple cycle power plant into combined cycle power plant

: .
A' L
ﬁ .’ :

ﬁ:

6™ October adding 340 MW
Shabab P.P adding 500 MW Assuit P.P adding 500 MW (Total capacity : 940 MW)
(Total capacity : 1500 MW) (Total capacity : 1500 MW)

a - Converting simple cycle power plant into
combined cycle power plant by adding 1840 MW

without using an Extra Fuel.

=

West Damietta P.P adding 250 MW Extension W, Damietta adding 250 MW
(Total capacity : 750 MW) (Total capacity : 750 MW)




Installed Capacities Added from the

End of 2014 till the Oct of 2020

30000
Private Sector (Wind + Solar ) 1715 MW
27000 =l A
24000 Conversion of Simple Cycle to Combined Cycle 1340 MW §
! o
=21 >
e = Total Capacities Added
= ==} 2
= 100 — Mega Power Projects = (28229 MW)
5000 CC, Burullus , Beni Suif g
S _— 14400 MW B
o 2 :
i e Equivalent to 13 Times
N 2 ep e
e Completed urder Construction PP 4250 MW % the installed capacities from
- Total Of 6638 MW nmcasrosecs sos mur 2 :
6000 st ; the High Dam
o 3636 MW v

Dec2014
Dec 2015
Dec2016
Dec 2017
Dec 2019
Oect. 2020

Dec 2018




Energy Efficiency “lf”"\“
2

The Reduction in Fuel Consumption

Ve 7 Lo g Avmeme | soy

aaiall AMhNg . Lpash sy

The Reduction in Fuel Consumption 2020/2021 comparing with 2014/2015 about 16 %

Gram/ K.w.h

220

215 —
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190
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180.4
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175

170

'-‘:/1.‘[ AR EY A T Yo AS/Y Y YoAN[Y AN ARRFYARRE | AR A KR & AERETAREA]

Increase of Natural Gas sharing percentage from 73.6% in 2014/2015 to 98.19% in 2020/2021 which led
to improvement in fuel consumption rates.

The Total Annual Reduction in Fuel Consumption cost in 2020/2021 comparing to last year = 4.8 Billion EGP
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Situation for 500KV ]
Transmission Network By End of 2021

B it g

ELECTRICITY GRID 2014 ELECTRICITY GRID BY END 2021
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2364 km total length of 500 KV Grid 6006 km Total Length of 500 KV Grid

Adding more than 3640 KM More than 1.5 times the existing length in 2014




New and upgrading "“1 'H“
Control Centers in Transmission networks A

i e el T )
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no Completed Existing
Aller 2014 IS
: : "
Middle Egypt Regional Control Center 1 |l Gontol Corter
¥ 3 al 2 U 3 Regi | Control Ce d
o0 pper Egypt Regional Control Center (upgrade) 2 |Cairo Regional Control Center
G, —
vl & A
= g 3 |Backup Control Center
b, = Under Construction i
1 |Canal Regional Control Center (upgrade) 4 | Alex Regional Control Center
% © ——
° 2 |Cairo Regional Control Center (upgrade) 5 | West Delta Regional Control Center
o ° :
: ; : | Alex Regional Control Center [upgrade)
g | © 6 |Canal Regional Control Center
Complated Mher 014 | @ + | Delta Regional Control Center
Under comstruction | O 7 | Egypt Regional Control Center
New Capital National cc | © E ‘ ' ,/ /




4- More Sustainable Phase




Potentials from Wind & Solar

Based on (Wind & Solar Atlas)

i'e,
There is About 5200 K
KM? have been |
allocated for - | (1 -
Implementing RE .
projects with PR :
expected potential of ﬂr ReanE

77 GW h

(Wind Atlas) (Solar Atlas)




Integrated Sustainable Energy

Strategy to 2035

« Targeting : 20 % Renewable Energy from Peak load by year 2022.

 Targeting by year 2035 :

INTEGRATED
“«.‘ SUSTAINABLE ENERGY

« 42 % Renewable Energy from total installed capacity. | STRATEGY TO 2035

» 18% Improvement in Energy Efficiency. VOLUME 1



Egypt’'s Energy Mix by 2035

Source Percentage

42.7 %

Renewable Energy

wind CSP

« 2035 Strategy has Been Revised and Excluding COAL option from the Energy Mix and replaced it by
Renewable Energy using (BOO) Scheme “will be shown later”




Incentives For Investments In Renewable Energy

Considering the Renewable Energy in our Energy Strategy until year 2035 to encourage private investments:

Incentives For Investments In Renewable Energy

Land has been allocated for renewable energy project: Solar and Wind has been allocated 5200 Km2

Availability of information concerning Solar Atlas and Wind (Available for all investors).

Environmental Impact Assessment Studies.

Long Term bankable PPAs.

Custom duties for all imported materials and equipment do not exceed 2%.

Sovereign Guarantees issued by Ministry of Finance.




Renewable Energy FIT Private Sector Projects

Recent Projects Contracts (Under Implementation)

Company Capacity (MW) Technology Price ( cent $ / K.w.h)
Masdar 200 Wind 3
2.47
Acwa Power 200 PV %
(Competitive Tenders)
) 500 PV 2
* Nowais :
500 Wind 3
ENGIE - Orascom-Toyota 500 Wind 3
Siemens — Gamesa 500 Wind 3
ACWA Power 1100 Wind 2.85
Total 3500

i * Nowais Renewable Energy FIT projects of total 1000 MW has been replaced instead of Coal Project




Wind Total Installed Capacities : 1625 MW

« Public Sector With Total Capacities: 1125 MW

« Private Sector With Total Capacities : 500 MW




Wind Energy Public Sector

» Public Sector With Total Capacities: 1125 MW




Wind Energy Private Sector ”’I"&'M\l
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Ras Ghareb Project (250 MW)
Consortium ( Toyota , Orascom, ENGIE)

Commercial operation 2020




Lekela Power Project (250 MW)

Commercial Operation October 2021




Benban Solar Park

Success Story of Private Sector Investment in Renewable Energy
Currently this project the largest in Middle East and Africa




Benban Solar Park I
The largest in Middle East and Africa 2y

Saaslall A5t Ry . Lnash 483

No. of Projects | Capacity (MW) | Total (MW)
wc >0 1350 BENBAN SOLAR PARK FOrbes
3 20 60 ~
Q 3 SQUARE KM C’
1 25 25 gighm LAND NEAR THE SOUTHERN CITY = ;
OF ASWAN, EGYPT THE LARGEST
1 30 30 X\ .‘ X =2 SOLAR :’:J‘;:{FRV.E.:;;;%;L:.H:V
Overall Installed Capacity 1465 : '
sess N NS
Signed PPA 32 13 OF 32 PLANTS T e o |NE£X'£‘PSAL
Total Area for Solar Park 37.1 Km Square BY MID-2019 i‘l 0,000
T t l l St t 2 B'll. 'ZWTJELE&J'S)SS:(%':ESHISSIO‘JS WILL 8E SAVED ANNUALLY
e e bl o $ @ ;m EQUIVALENT OF 'Ay'wu.; 400:(')0015‘:,;-"9".'??"as P
Workers and Job Creation More than 10000
Co2 emission 2 million tons




Benban Solar Park IR
The largest in Middle East and Africa

|
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Egypt's Benban solar project wins bestproject | FirSt time for Egypt to win such an award.

prize worldwide: World Bank

The Interim President of the WBG, Kristalina Georgieva announced that Benban Solar

Project (1465 MW) in Aswan wins best project prize worldwide.

An award that reflects the bank’s support for the economic reform program in Egypt and government

plans to enhance the role played by the private sector in achieving comprehensive development

November 2020 Benban Solar Park wins the Arab Government Excellence
Award as the best project to develop infrastructure
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Net metering +Roof-Top PV

| Total Capacities of (Net Metering + Roof Top PV =120 MW)

Ministry of Electricity & Renewable Energy
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Hydropower

v
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High Dam Aswan Reservoir 1 Aswan Reservoir 2
2100 MW 280 MW 270 MW

P — ol ERA

Imdey .
&‘ g -

Esna Barrage
86 MW

Naga Hamadi Barrage

64 MW

Total Hydropower Installed Capacities
2832 MW

Assyiut Barrage
32 MW

Ministry of Electricity & Renewable Energy
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Summary
Current Renewable Energy Installed Capacities
(Hydro - Wind - Solar) 6128 MW
i ; 250 MW
Wind Projects (under implementation) (will be finished by end of 2023)
1200 MW
. . (will be finished by end of 2023)
Wind Pl’OJECtS (Under Implementation)
1600 MW
- B (will be finished by end of 2023)
; - 820 MW
Solar Pl'O]ECt (will be finished by end of 2023)
Total 9998 MW

By End 2021 ( 6378 MW ) Represents about 20% from the expected peak load
which exceeds the strategy Target of Renewable Energy share in 2022

Ministry of Electricity & Renewable Energy




Green Hydrogen

* Cooperation with International Companies

* Preparing The National Hydrogen Strategy

Ministry of Electricity & Renewable Energy




Hydrogen Current Situation in Egypt A l

The Egyptian leadership urged the preparation of

an integrated national strategy for the production
of clean hydrogen as it is promising source of

energy for the near future.

Ministry of Electricity & Renewable Emrg_y
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) Share in world exports

Hydrogen products are essential in many industries such as fertilizer industry.

Egypt 1s ranked the fourth country in the field of hydrogen fertilizers with a share

about 9.4% of all world exports in 2019.
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Hydrogen Current Situation in Egypt a4 l

aialal ANhig  Luat® sy

* Egypt one of first countries had a project with green hydrogen on

KIMA fertilizer manufacturer is based in Aswan and was started
up on 1960. The factory was used the electricity from Aswan dam
to produce green Hydrogen. In 2018, the factory transformed to

use natural gas in producing hydrogen.

* Hydrogen is produced in Egypt in several local sectors. The
produces hydrogen is utilized in many industrial applications such

as refineries, petrochemicals, fertilizers, glass, steel and others. .

Ministry of Electricity & Renewable Eneray




Hydrogen Current Situation in Egypt

A prime minister decree has been issued for forming a high — level
working group from various ministries to set a road map for future steps
for using hydrogen. The working group finished the final report and
recommendations.

On S5th of March 2022, A MoU signed with EBRD to provide finance for
consultancy work regarding the National Hydrogen Strategy. This strategy
will set a clear vision for a clean, innovative, safe and competitive

hydrogen industry.

_a&vyd Electricity & Renewable Energy



”;;‘m' ‘.!\

il ANthRy Lpash Ay

Pilot Projects:

- In parallel with the preparation of the strategy, we are
working with private companies in the field of hydrogen
projects. In this regard, a pilot projects with capacity of
100-200 megawatts are being studied until the completion

of the national strategy as follows:

Ministry of Electricity & Renewable Energy




Green Hydrogen o

A pilot project will be implemented in EGYPT in Cooperation with Siemens _ G

Sanaiall Ast iy . Lpash sy

we already signed an agreement of intent with one of the most

important developers in this field (Siemens) to start discussions and

negotiations for the possibility to develop 100 MW Electrolyzer for

S maccmas more green hydrogen as an (EPC) project

40
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Green Hydrogen
Siemens Signed (MoU) with the Egyptian Electricity Holding Company (EEHC)

August 2021 Germany’s Siemens Energy has signed a memorandum of understanding (MoU) with the
Egyptian Electricity Holding Company (EEHC) to jointly develop hydrogen-based industry in Egypt with the
capability for export based on the letter of intent The agreement builds on a letter of intent signed in January

2021 between Siemens Energy and EEHC

Ministry of Electricity & Renewable Energy 41



Green Hydrogen

Cooperation with Belgian Companies

March 2021 a cooperation agreement was signed between

Egyptian electricity holding company .

Aboukir ports construction and Management company

Egyptian National gas Holding company.

Belgian Consortium

To prepare a feasibility study in different locations in Egypt to establish

a green hydrogen production project (HYPORT-EGYPT).

Ministry of Electricity & Renewable Energy
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Cooperation with Italian company (Eni)

in Hydrogen production projects

July 2021, A memorandum of understanding was
signed in the field of the cooperation a study on
joint projects for the production of green

hydrogen as well as blue hydrogen.

Ministry of Electricity & Renewable Energy



Cooperation with Norwegian company (Scatec)

in Green Hydrogen production projects

14 October, 2021: The Sovereign Fund of
Egypt had signed agreement with Scatec and
Fertiglobe to jointly develop a 50-100 MW
green hydrogen plant as feedstock for green

ammonia production.

Ministry of Electricity & Renewable Energy




Partnership in the field Of Green Hydrogen Production HH‘,{?\\\
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* On 28 March, 2022: an MoU signed between Maersk, The General Authority
for Suez Canal Economic Zone (SCZone), the Sovereign Fund of Egypt, the

Egyptian Electricity Transmission Company (EETC) and the New &
Renewable Energy Authority (NREA) to produce green hydrogen that will be
used to fuel ships.

* On 20 April, 2022: an MoU signed between the Green Fuel Alliance (France’s
EDF Renewables, and Egypt’s Zero Waste), The General Authority for Suez
Canal Economic Zone (SCZone), the Sovereign Fund of Egypt, the Egyptian
Electricity Transmission Company (EETC) and the New & Renewable
Energy Authority (NREA), to develop a project for producing green ammonia
to supply ships with green fuel.

Ministrv of Electricitv & Renewable Enerav



Partnership in the field Of Green Hydrogen Production [kl
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* On 20 April, 2022: an MoU signed between AMEA Power (AINowais), The
General Authority for Suez Canal Economic Zone (SCZone), the Sovereign
Fund of Egypt, the Egyptian Electricity Transmission Company (EETC) and
the New & Renewable Energy Authority (NREA) to develop 300 MW green
hydrogen facility as feedstock for green ammonia production.

Ministry of Electricity & Renewable Energy



Waste to Energy

in Cooperation with Ministry of Environment

Ministry of Electricity & Renewable Energy
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Waste to Energy

* Energy-from-Waste is the process of generating energy in the
form of electricity and/or heat.

= According to the Ministry of Environment: 20% of the total
collected of Municipal Solid Waste (MSW) will be forwarded

to the technologies of W2E (about 4.2 milliom tons of MSW to

W2E)

* Private sector is invited to participate in electricity generation

form waste.

Ministry of Electricity & Renewable Energy
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Waste to Energy

= A compensation tariff for purchasing electricity produced from solid

waste to be 1.4 EGP per K.w.h

* Expected Electricity that could be Generated from Waste

according to the cabinet Decree ( 300 MW for the coming 5 years )

- ————

? |

Ministry of Electricity & Renewable Energy

48




Government Support to Invest in Electrical infrastructure

of Electric Vehicles

Ministry of Electricity & Renewable Energy
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Government Support to Invest in Electrical infrastructure

of Electric Vehicles

* An incentive tariff has been approved (by the Egyptian Cabinet) for EV charging.

« The Approved tariff :

Voltage Level Tariff proposed

169 piaster / kwh
(without the use of the place occupancy fees)

Up to 22 k.w (AC)
189 piaster / kwh
(with the use of the place occupancy fees)
Up to 50 K.w (DC) 375 Piasters / kwh
Household The Same as household Tariff

* In addition The government has also provide a package of Incentives to encourage the investment in this field including :

Charging Tariff , Customs Exemption ......

+ The Production Capacity of EV for the Local Manufacturer ( Nasr Company) = 25000 Electric Vehicle / Annually

Ministrv of Electricitv & Renewabls Enerav
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The Strategic Plan for water Desalination from Renewable energy in Cooperation

with Ministry of Housing & Ministry of Water Resources and irrigation

« The Land required to be approved for allocation have been Identified.
» 5-years plan starting from year 2020 aiming to produce approx. 2.9 million m?® /day

+ Utilize Renewable Energy to Supply Desalination plants .

Ministry of Electricity & Renewable Eneray
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The Strategic Plan for water Desalination from Renewable energy in Cooperation

with Ministry of Housing & Ministry of Water Resources and irrigation

Strategic Plan for Externion in Water Desalination Stations to Save Potabile Water Needs
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5- Egypt is an Energy Hub

for International Interconnections and Corridors
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Egypt is a Hub/ Gateway for
Electrical International Interconnections and Corridors
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Egypt is an Energy Hub
for International Interconnections and Corridors
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Egypt Electrical International Interconnections

Egypt /Jordan Interconnection (450MW)

Existing + Strengthen connection

Ministry of Electricity & Renewable Energy 58
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Egypt Electrical International Interconnections

Egypt/ Sudan Interconnection ( 300 MW ).

(Existing + Strengthen Connection)

o) W e (Phase 1k In April 2020 Energzed wth
‘,5. EGYPT & chang ngu pto 80 MW and wll reach 300 MW
y> e I in the next year.
’\"(fjtz?/ ] Sudan

e (Phase 2): Intended to be raised to 1000 MW .

Min|stry of Electricity & Renewable Energy




Egypt Electrical International Interconnections

Egyptian /Libyan Interconnection (150MW).
(Existing + under Study Strengthen Connection)

Caialall Arihig Lpash sy

A study of strengthening the Egyptian - Libyan electrical 5‘?:“"9;;;,,_

connection was prepared to increase the exchange capacity | T AT
1 ot
| 0
to 2000 MW through two alternatives as follows: ||
[ T ks B s
Supporting the connection to the voltage of 400 KV. e — ]
= -
Strengthening the connection on the voltage of 500 KV
Ministry of Electricity & Renewable Energy 60




Egypt / Saudi Arabia

to Allow Exchanging of 3000 MW

5t of October 2021 packages of contracts signed for the electrical interconnection project

between Arab Republic of Egypt & Kingdom of Saudi Arabia

Total Investment cost from both sides : 1.8 Bil $
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Egypt Electrical International Interconnections ”“ml\“
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Allow supply 3000 MW of Green Energy to Europe.
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Egypt- Greece Interconnection

= Copelouzos - Elica Proposal

Technical description of the Project and overall budget

Main equipment - Budget

o ,

Voltage Source Converter Stations of 3,000 MW are envisaged to be installed at both ends of the

link near WADI EL NATROON EHV Center in Egypt and near AHARNES EHV Center (Attica -Greece)
Converter Stations Now alternative locations for Attica, such as Mesogia EHV center and /or Agios Stefanos EHV center

are evaluated, instead of ACHARNES, in order to avoid local congestion. The Converter type is

Voltage Source Converter {VSC)

(2]
™ i i ) i .
Submarine cables The submarine cable is of extruded type (XLPE insulation), synthetic armoring, voltage =500 kV
and Al conductor
O Approximate Maximum
* Overhead line S00km length between WADI EL NATROON Converter Cable sea depth
Station and EL SALLUM and up to the sea shore underground cable Lengths (km) (m)
length: 10 km 68 1,298
Interconnection
Lenghts * The new aiternative routing between EL SALLUM and Keratea has a 357 2,712
length of 921 km and EL SALLUM to N.Makri of 954 km, a8 2527
PLOA e
* Underground cables lengths in Attica are 18,7 km and 29,8km 78 1,520 e
370-403 752

* Estimated Budget: € 3.5659bn

W
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Proposed Route
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9th Trilateral Summit
Greece-Cyprus-Egypt
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Egypt, Cyprus and Greece

Cyprus, Greece and Egypt signed a trilateral
Memorandum of Understanding (MoU) to
connect their respective electricity grids in

Athens on Tuesday 19 Oct. 2021.

Ministry of Electricity & Renewable Energy
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Egypt, Cyprus and Greece
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Bilateral MoUs had been signed between ( Egypt- Greece) and (Egypt- Cyprus) in the field of

Electrical Interconnection on 14,16 Oct. 2021

Ministry of Electricity & Renewable Energy
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Egypt- Greece Interconnection

= |t was agreed to appoint a consultant to prepare a pre-feasibility study for the project.
= Several international companies have expressed their desire to discuss opportunities for

cooperation in financing the project between Egypt, Cyprus and Greece:

*  Gridworks * Copelouzos - Elica
*  Tractebel *  Bechtel
= EDF = Nexans

* World Bank has expressed interest in the project and propose a grant to cover the cost project

consultancy services.

Ministry of Electricity & Renewable Energy 66
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Egypt, Cyprus and Greece
April 2022 the first meeting between the management of IPTO and the EETC , laying the foundations for the

cooperation that the two sides have begun in the last year to prepare the major energy project.

An informative meetings held between the Heads of Administrators of the two countries

; Ministry of Electricity & Renewable Energy 67



Egypt Electrical International Interconnections

Egypt, Cyprus and Greece

« On April 13, 2022, the World Bank technical team met with EETC and IPTO leadership teams to
discuss possible ways to support both entities to develop the Project.

» The World Bank can offer potential support to the Project in a sequential way.

Project financing*
(support with financing
package through a mix of

Financing of a detailed concessional IBRD loans

Feasibility Study, Env & and guarantee

Social (E&S) assessments, instruments to raise
Quick economic and marine surveys (IBRD commercial financing)
evaluation (in-house and Project Preparation
entirely paid by WB) Advance and grants)

.
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Egypt- Greece Interconnection

Tentative Ambit

»

ious Schedule for Egypt-Greece Interconnection Project
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Development Stage (Up to
issuing RFP Based on Selected
Commercial Framework)
Timeline - 2 Years

Overall Timeline - 5.5
Years (including 2.5
years for construction®)

Implementation Stage
(Tendering, Financial Closure,
Construction)
Timeline ~ 3.5 Years

Ministry of Electricity & Renswable Energy



A Conception Figure After Completing the Interconnection
between Egypt and Neighbor Countries

Path / Interconnection

1 Egypt / Sudan (220 - 500 kv)
2 Sudan / Ethiopia 500 kv
3 Egypt / Cape town 500 kv
R Egypt / Jordan ( 400 kv - 500 Kv)
5 Egypt / Jordan / Iraq
6 Jordan / GCC Gulf Cooperation Council
7 GCC Gulf Cooperation Council / Yemen
3 Yemen / Djibouti
9 Djibouti / Ethiopia
10 Egypt / Crete/ Greece
11 Egypt / Cyprus
12 Egypt / Cyprus / Greece
13 Egypt / Libya ( 220 kv - 500 kv)
14 Egypt / KSA

GCC Guif Cooperation Council

* Ministry of Electricity & Renewable Energy
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Total Investments of Current & Future
Projects Since 2014

Ministry of Electricity & Renewable Energy
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Generation Projects
(Induding 2 Billion $ private sector & FDI)

Transmission Projects
Billion $

Distribution Projects

: Total
:' Investments of
Current & Future
Projects
since 2014

Renewable Energy Projects (private sector & FDI)
(Under Implementation)

66

Billion $

Electrical International Interconnections
(KSA + Greece + Sudan + Jordan)
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Europe’s energy dilemmas

6t Cretan Energy Conference
1 July, 2022

Dr Charles Ellinas — Senior Fellow Atlantic Council - CEO eCNHC



Introduction

- Russia's invasion of Ukraine has radically and permanently
upended the global energy sector

- A bipolar world is emerging with the US and the EU on one
side and China and Russia on the other, with the rest of the
world in between. This also applies to energy

- The EU's goal is to get rid of Russian gas - now at 40% - by
2027, or at the latest by 2030

- This re-opens gas export opportunities from the East Med that
previously were considered to be commercially challenging

- But is this realistic? What are the opportunities and limitations?



The war in Ukraine and Europe’s
energy dilemmas

- Decoupling of European energy from Russian oil, gas and coal is
one-way and permanent, at least over the foreseeable future
- What the Ukraine war brought home is that fossil fuels are still

existential to global energy systems and that global energy security
and geopolitics matter

- The reality is that since 1970 about 80% of global energy comes from
fossil fuels

- Increasing reliance on renewables is still challenged by long-term
intermittency, for which there are no answers yet

- As the world pushes for more renewables, the need for gas as back-
up increases. Gas is a necessary part of the solution

- The world and governments will need to think about how people pay
for energy longer-term. It is a basic living requirement



The reality is that since 1970 about 80% of
global energy comes from fossil fuels

Fossil fuels still 80% of world energy

—" Other renewables
&l Modern biofuels

160,000 TWh L
140,000 TWh - Nuelear
Gas
120,000 TWh
100,000 TWh
80,000 TWh —Oil
60,000 TWh
40,000 TWh
Coal
20,000 TWh
Traditional biomass
0 TWh
1800 1850 1900 1950 2000 2019

Source: Smil, V. (2017), “Energy Transitions: Global and National Perspectives” and
“BP Statistical Review of World Energy”.




So what should be done?

- The world will still need secure and affordable supplies of oil
and gas for a long time to come

- But the reality is that, so far, the big winner from this crisis is
coal — the world needs to get out of coal and replace it with
renewables supported by natural gas during transition

- What is also needed is a global climate deal and China and
Russia will need to be part of it

- Plans to address Europe’s energy dilemmas must reflect
reality: the pain of high prices and inflation on Europeans
today, before they take to the streets in bigger numbers

- The war in Ukraine appears to be becoming protracted.
Europe must have answers to its energy dilemmas soon. A
long-period in crisis mode and high prices will be destructive



-
EU priorities affecting the East Med

- EU requires alternative supplies of gas so that it can end its
dependence on Russian gas by 2027, or at the latest 2030

- In addition, the EU is accelerating transition away from fossil
fuels — to renewables and hydrogen - planning to cut overall
natural gas consumption by 30% by 2030, on the way to
largely eliminate fossil-fuels by 2050

- The EU is unlikely to change its long-standing dismissive
stance on financing of long-term fossil fuel projects

- EU priority is fast transition to green energy, intending to
avoid lock-in of long-term fossil fuel projects

- In other words it does not need East Med gas beyond 2030

- But the G7 opened the way for investment in LNG as a
“‘necessary response to the current crisis” — but given
resistance by climate campaigners will it stick?



-
East Med energy contribution

- Diversification of energy suppliers has opened up
opportunities for East Med gas supplies to Europe, but limited
to 2030

- On this basis, the East Med should give priority to maximizing
and accelerating LNG exports from already existing facilities.
These include Israel’s developed gas-fields and Egypt’s
liguefaction facilities at Idku and Damietta

- This is what the EU-Egypt-Israel MoU has formalised

- EU’s targets do not support any new gas projects that cannot
come on-stream over the next 2-3 years — especially pipelines

- Securing long-term investments requires the EU to confirm
that reliance on gas will be longer-term, beyond 2040,
something it does not, at present, appear to be prepared to do



East Med major gas fields / LNG plants
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Possible routes of East Med export
gas pipelines

X%
) 'l
LNG to
Asia/EU Pipe to
Egypt LNG




e
The future

- With the EU accelerating transition to green energy and
hydrogen, the future of energy in the East Med lies in a new
strategy based on a rapid growth of RES, combined with
energy storage, electricity interconnectors and use of natural
gas regionally, in support of RES during transition

- The greatest, evolving, future opportunities are in hydrogen

- However, Europe’s energy dilemmas will not be solved by
rushing into putting all its eggs into the basket of low energy
density, intermittent renewables. It will need gas for a while yet

- That, and the G7 decision, could still open the way for the East
Med to make a greater contribution of natural gas to Europe,
making full use of its 600bcm unutilised gas reserves
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Context

HOUSING POLICIES

DECARBONIZATION
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Context

HOUSING POLICIES

Accessibility Quality

Economic Existing stock New bulldings
Social field construction sector
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Services
proximity

Environment




Context

HOUSING POLICIES
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Context

 Buildings account for 40% of th
specific case of Spain, they represent approximately 26% (17% of homes and

e EU's final energy consumption. In the
P na
9% of buildings in the tertiary sector

« Buildings are responsible for 36% of greenhouse gas emissions, generated
mainly during their construction, use, renovation and demolition

+ Despite its potential, the current rates of buuldmg renovation in the European
Union are very low (0.4-1.2% per year depending on the country)

I
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NEXT GENERATION FUNDS

wellings programme

J e do
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NEXT GENERATION FUNDS

Double objective related to the reduction of the Demand and Consumption of non
renewable primary energy

1. Reduction of energy demand depending on the climatic area :
* 0% B climatic zone
* 25% C climatic zone
* 35% D and E climatic zone

2. Eligible investment per home based on the reduction of consumption
* From 30% to 45%
* From 45% to 60%
* More than 60%

1"[ Generalitat de Catalunya
i Dapartament de Drets Socials
Secretaria d'Habitatge | Inclusié Social




NEXT GENERATION FUNDS

e

AL .

“c Pt

—_ - JProjeuts.
Maximum 9% of the funds

! Technical offices and management
About 4% of the funds

1“1\ Generaftat de Catalunya
all% Departament de Drets Socials

Secretaria d'Habitatge | Inclusié Social




neighborhood

NEXT GENERATION FUNDS

65.000
DWELUNGS — between

2022-2026 programmes

]l[l GeneraMat de Catalunya
AlE Dapartament de Drets Socials
Secretaria d'Habitatge | Inclusié Social

“ | Permeability

' Neighborhood programme
d

| Building programme
—1
15% of the units
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TERRITORIAL HOUSING PLAN (THP)
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TERRITORIAL HOUSING PLAN (THP)

Urban solidarity mandate

Actual situation

Objective Existing Deficit
Percenlage 15% 7,3% 7.7%
Number 399,626 dwellings 193,961 dwellings 201,665 dwelings
Year 2042
Objective Existing Deficil
Percentage 15% 5,7% 9.3%
Number 455,200 dwellings 154,900 dwellings 300,300 dwellings

I”l, Generalitat de Catahunya
W Departament de Drets Soclals
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TERRITORIAL HOUSING PLAN (THP)

3D e e

Increase social rental housing:

Actual situation

Chjective social rental stock Existing Deficit
Percentage 7% 1.7% 5.3%
Number 217 279 dwellings 54 066 dwellings 163,213 dwellings
Any 2042
Objective social rental stock Existing Deficit
Percentage 7% 1.5% 9.5%
Number 255,981 dwellings 54,066 dwellings 201,915 dwellings

I”l Generalitat de Catalunya
Departament da Drets Socials
Secretaria d'Habitatge | Inclusié Social
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Urban improvement

The law of districts

- Public intervention in special attention urban areas where there is a
concentration of:

* Urban regression processes
Building degradation
» Public equipment deficiencies
Urbanization and services deficiencies
Public spaces deficiencies

* Demographic problems
Ageing
Loss of population
1 Excessive population growth

» Social and economic deficiencies

”[l‘ Genaraktat de Catalunya
W% Departament da Drets Socials
Secretaria d'Habitatge | Inclusié Social




Urban improvement

The law of districts
J Need an overview

« 7 Calls

* 148 Selected projects O = .

* 117 municipalities ’ ’ : .. Y
(5.652.926 hab.) . * . v

* 143 neighbourhoods = £ LT
(989.138 hab.) e

» 582 M € subsidies . 3 0 *

« 1.123 M € investment cost

« 17 years (2004 - 2021)

]I“ GanaraMal de Cataknya
Dapartament da Drets Socials

Secretaria d'Habitatge | Inclusié Social




Urban improvement

The law of districts
J Transversal actions

IH[, Generafat de Catalunya
ALY Dapartament de Drets Socials

Secretaria d'Habitatge | Inclusié Social

lmpro‘v'emer‘.t of i)bbllc space and m-'m(
supplying green spaces Me{assy

Bullding rehabilitation and services

Public equipment

Information technology

Gender equity

Improvement of social, urban and
economic program
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Urban Sustainability actuations, energy saving and
efficiency

316 interventions

» Selective waste collection actions of replacement and burying containers
and creating green spots.

» Measures to reduce water consumption
= Actions to promote sustainability
» Recovery actions sustainable landscaping and environmental improvement.

» Programs to promote the sustainability and efficiency measures energy.

]”l Generatat da Catalunya
¥ Daepartament de Drets Soclals
Secretaria d'Habitatge | Inclusié Social




Urban Sustainability actuations, energy saving and
efficiency

Replacement or burying of containers

+ Selective collection awareness campaigns
Energy saving campaigns. electricity and water
Creation of bike lanes and parking areas
Energy efficiency in public buildings
Installation of solar panels
Urban Gardens

« Composting workshops
Basement of overhead lines

+ Asbestos Waste Disposal
Installation of fire hydrants

« Water supply replacement

I"l. Generaitat de Catakunya
MY Dapartament de Drets Socials
Secretaria d'Habitatge | Inclusié Social




Urban Sustainability actuations, energy saving and
efficiency

Domestic water saving programs
+ Construction of a rainwater collection tank
+ Tree planting / Acoustic trees
Disposal of uncontrolled spills
+ Creation of community gardens
Installation of walkways_ bridges
+ School road signs
Biomass boiler installations
» Creation of car parks
Recovery and / or cleaning of streams

Im Genaralitat de Catalunya
) Departament da Drets Socials

Secretaria d'Habitatge | Inclusié Social




Urban Sustainability actuations, energy saving and
efficiency

Biomass boller instaliations




Urban Sustainability actuations, energy saving and
efficiency

Solar Panels

lm 2. f ' Yy
Unoartarmert e Dt S

Secretaria " Habdtatge | Inclusd Social




Urban Sustainability actuations, energy saving and
efficiency

‘ol‘i'la K \'v'a yS
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Secretaria ' Habiatge | Inclusid Social
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Generaltat de Catalunya
Departament de Drets Socials

Secretaria d'Habitatge i Inclusié Social

Thank you!!

gencat.cat

Josep Casas Miralles
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A road map to energy independency & transition
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WYY  Climate Change: a global and national challenge

HELLENIC MYDADCARRONY -
BESOURCES MANAGEMENT Currently experiencing an unprecedented energy crisis

Energy Trilemma

P
/

Environmental

Sustainability Energy Equity

& HHRM 02/07/2022




HELLENKC HYOROCARBON
RESOURCES MANAGEMENT

Lessons drawn from the energy crisis
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Energy Crisis Little tolerance to Security Energy All resources

is not shortterm  supply-demand gaps threat Independence needed
We shall prepare for a Supply and demand gaps Short term actions Independence can only No luxury for either or
prolonged energy will be difficult to manage towards diversification be achleved through dilemmas, all resources
crisis and carry a burden on of energy supply deveiopment of needed for the transi

economy sources domestic resources




HELLENIC HYDROCARBON
RESOURCES MANAGTEMINT

Connecting the pieces

4

I“I Turning the crisis into opportunity

Advantageous geographical location between =
Europe, Middle East ad North Africa, ready to ﬁ
connect resource rich regions with the
European Markets  Geographical
advantage

Huge market in demand,
offering a price differential
enjoying political support and
offering a diversity of energy
investments

Indisputatle RES potential and
high likelihood of significant natural

< e R/ E T Critical infrastructure in place
| and expanding, ready to
Infrastructure expedite the rollout of new
- J in place energy projects — reducing .

lime and cost
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RN | The lonian and Crete Basin

HELLENIC HYDROCANBON

AT Significant potential but largely under-explored

i . —————

'+ Thick sedimentary infill (up to 10km
or more)

+ Shallow/deepl/ultra-deep water

b\ Adriati * e ~ | » Underexplored areas (near shore) &
> - practically unexplored areas (further
offshore)

+ Sparse 2D seismic coverage

+ 3 wildcats with oil & gas shows (+ 5
more further near-shore)

+ One gas (and oil) discovery nearby
(Katakolo field)




SHERAYE | First offshore seismic surveys since 2016 completed successfully in 2022

RESOUNCES MANAGEMENT

s with the highest environmental and safety standards

—A_

2D seismic surveys completed by HELPE in early 2022
in Blocks 10 & lonian

& HHRM 02/07/2022

New environmental standards set for SEE region

“Soft start” protocol to ensure that marine mammals can be
temporarily removed from the geophysical survey area prior to
commencement,

Doubling of marine mammal observers aboard seismic surveillance
to ensure protection of cetaceans and other marine life within the
safety zone.

Doubling the radius of the safety zone up to 1.5 km around the ship
that carried out the seismic surveys in case of detection of large
marine animals.

Waiting period 30 minutes before the start and stop of each
research activity.

Passive acoustic monitoring of underwater sounds for the
measurement of sea noise levels and the detection of marine
mammals.

Application of a 1 km exclusion zone around the "Natura" areas as
well as fish farms.

Land and air monitoring of cetaceans during and after surveys.

Environmental monitoring of wildlife sanctuaries, including
telemetry monitoring of loggerhead turtles with GPS tracking
devices.

Full compliance with all applicable regulations and guidelines ~
(MARPOL VI and ACCOBAMS conventions and JNCC guidelines).
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SMRRE | Accelerating Greece’s Upstream Gas Sector is a National Priority

MELLENIC HYDROCARBON

RIS 1 Greece aiming to become a natural gas producer within the decade

Kyriakos Mitsotakis q

» 2 blocks in exploitation phase: Prinos and Katakolon

» 6 blocks in exploration stage:
« 3 offshore blocks located in the lonlan sea:
Block 2, Block 10, and the lonian Block.
2 blocks offshore Crete: West of Crete and

Southwest of Crete
1 onshore block: loannina, which is the most
mature
Friendly investment environment for Hydrocarbon Estimations point towards natural gas
Exploration Projects Deemed Projects of National deposits worth upwards of €250 bn

Interest, Special Task Force set up by YPEN to ensure
swift progress.

Fast track permitting process
Favourable tax regime
Easler access to financing ¢

i | @ HHRM 02/07/2022



i Roadmap for the monetization of potential domestic
s | natural gas deposits

00 O

Milestones for

the developme

of potential : o _ . .

natural gas Completion of seismic  Completion of exploratory Domestic Production & revenue
deposits in surveys 1-2 years drilling 3-4 years generation 6-7 years

Greece




Window of Opportunity

HELLENIC HYOROCANBON

ESCIURCES MANALEMENT Connecling the pieces
Shortage of supply &
high prices
EU security of Geopolitical pressure
supply

Vertical energy corridor &

growing Balkan market
EU market price
differential 17
| Long term mitigation of he recently announced MOU between Egypt,
energy cost Israel and the EU demonstrates the importance
of having access: 1o energy resources through
National untapped friendly partners and further highlights the
gas resources Multi billion investments alue of the potential domestic natural gas
strengthening national security deposits.
Significant local demand & Promotion of East-Med

infrastructure
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H NlewoTparnyikn ©£on Tnc Kpnrnec wg
Evepyeiakoc kal TnAenikoivoviakog KouBoc

GRID

TELECOM

IoUAI0G 2022
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INTERNATIONAL ENERGY EXHIBITION OF GREECE



Etaipikn TautoTnTa .

o H GRID-TELECOM 16pubnke Tov
Iavouapio Tou 2019

o 100% Buyatpikn eTaipeia Tou
AAMHE

o 'Oxnua Tou AAMHE yia Tnv napoxn
TNAENIKOIVOVIAKWY UNNPETIWV OF
eBvikou kal dieBveic TnAeN.
[apoxouc Kal PEYAAEC ENIXEIPNOEIC

(& GRID




ewnOAITIKN Kal FewoTpaTnyikn

H Meooyeloc gival pia peyaAnc ektaonc kAeiotn Balacoaq, PeTa&u Tpiwv
nneipwv evw napalAnAa anoteAei BaAacoa SiEAEUOTG, OeOOUEVOU OTI
ouvdegl TNV AvaToAn e Tn Aldon, evwvovTag diapopeTIKOUG Aaouc,
NOAITIOHOUG Kal KOGLOUG.

H AvatoAikn Meooyeioc anoTelei diaxpovika nedio uwioTng oTpaTnyikng
onpaciac kai n Kpntn otnv kapdid auTtng TS NEPIOXNG, anoTeAEl Eva onueio
ECAIPETIKNG YEWNOAITIKNG KAl YEWOTPATNYIKNG ONUAVTIKOTNTAG.

H veupaAyikn yewypagikn 8€on tng Kpntng npoopepeTal yia va Kabigpwoei
WG ONUAvTIKOG EVEPYEIAKOG Kal TNAENIKOIVWVIAKOG KOUBOC OTnVv
gupUTEPN NEPIOXT TNG Meooyeiou.

\3 ; |m_.t:_UH

Ol - 03 JULY 2022
CRETE GREECE

INTERNATIONAL ENERGY EXHIBITION OF GREECE

6th Cretan Energy Conference International Conference & Exhibition




H Aiaouvdeon Tnc Kpntne pe Tnv HneipwTikn EAAGSa

s H Grid Telecom £x&1 evrael duvapika tnv Kpntn otouc SiEBVEIC
TNAENIKOIVWVIakouc S1adpopouc PECW TWV KaAWDIAKWY CUCTNHATWY
onTikwv ivwv MINOAS East-West kai APOLLO East-West nou
diacuvdeouv To vnoi pe Tnv MeAonovvnoo kail Tnv ATTIKN.

s H ouvdeon Tn¢ Kpntne pe Ta dikTua tne nneipwTikng EAAadac kal Tne
Eupwnnc yevikOTEPQ, NPOOBETE XwpNTIKOTNTA £KkaTovTadwy Tbhps yia T
peTapopa dedopEvwy PEoa ano 4 eVaAAAKTIKEC YEWYPAPIKEC ODEVUOEIC,
edpaiwvovTtac Tn Bgon Tn¢ Grid Telecom w¢ NEPIPEPEIAKO KOUBO AVOIKTNC
npooBaonc, dnuioupywvTag TiC BACEIC yia va avanTuxBouv WnPIakKeS
unodopEC OTPATNYIKNG onpaciac otny Kpnrn.

s (& GRID




MINOAS East-West kai APOLLO East-West

Minoas East and West Apolio East and West
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O KaAwdiakoc Zrabuoc MNpooaryiadwonc Tne Grid Telecom

e H Grid Telecom, npoonAwpevn otnv avaBaBuion
TWV TNAENIKOIVWVIGKWY unnpeoiwv, oxedialel Tnv
karaokeun KaAwdiakou Zrabpou
NpooaiyiaAwonc otn voria nAeupa e Kpnrne.

s O kaAwdiakoc oTaBpoc Ba AEITOUpYE! WC ONPEIO
unodoxnc SieBvwyv unoBalacoiwv KaAWdIaKWY
OUOTNUATWY ONTIKWY VWV NOU avanTuooovTal
otnv Meooyeio, ouvdeovrac Tnv EAANada pe Ty
unohoinn Eupwnn, Tnv ApIkn Kai Tnv Aoia.




2uvoeoipoTnTa YwnAng AiaBeoipotntag kai AglonioTiag

s Me tn véa unodopn, n Grid Telecom  w H Grid Telecom Ba npoo®épel OAeC

Ba napexel ouvOEIUOTNTA UWNANG TIC anapaitnTeC UnodopEC yia Tnv
0laBeqiyoTnTaC, YE UPIOTAUEVA Kal aoaAn npooalyliahwaor, AsiToupyia
véa Data Centers otnv Kpntn, tnv kal Olaouvdeon Twv  KAAWdIaKWV
nneipwTikn  EAada  kai  TIC OUOTNUATWY  ONTIKWV  IVWV L€
VEITOVIKEC ~ XWPEC,  QEIonoIwVTac gniyela kal unoBaAacoia OdikTua
TOOO Ta unoBaAacclo 000 Kal TO EVWw, ENINAEOV, Ba NApPEXEl UNNPETIEC
XEPOQIO ONTIKO BiKTUO Nou JIBETEl TEXVIKNC UNOOTNPIENC.

o 8 = \3 ; TOLECOM




KaAwdiakoi ZraBpoi kai Data Centers

» H KpAtn non 01abétel kaAwdiakouc otabuouc Tng Telecom Italia, kar Tng
OTEGlobe, kabwg kar To Data Center «Kvwoooc-1» Tou GRNET evew Ta
enopeva £tnda dnpioupynBoulyv Tpia eninAéov Data Centers.

s Ta 01ebvn kaAwdiaka ouotnuata BLUE-RAMAN, TEAS, MEDUSA kai India
Europe Xpress £xouv ndn npoeniAe€el Tnv Kpntn w¢ onueio npooalyiaAwong
evw, aMa ouaTnuata onwe To 2AFRICA, AFRICA-1, SMW6, EMIC-1 kai LITE
e€eTalouv ooPapa To eVOEXOLEVO.

s O1 enevduoei oc Data Centers ka1 kaAwdiakou¢ otaBuoug, Ba
avaBaBuioouv TIC Wn@IakeG unodopEC kai Ba kaBiEpwoouv TNV
Kontn ®¢ €va OnNpavriko NEPIPEPEIOKO KOHBO HETAPOPAC
dedopEVWV.

N |
5 (W) GRID
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TEAS - Trans Europe Asia System

U H Grid Telecom unéypaye
TN Lo Legend Mvnuovio Katavononc (MoU) pe
. TEAS - Trans Europe Asia System | = towfo Cinturion yLa Tnv npooalyLldAwon

e O Peicwrs wesem  S0Uth Route

| Med ot | — Optional Rouing TOU T(PONYHEVOU KaAwdLakou
" e el ouotipatog TEAS (Trans Europe
- ™ Landing Staton Asia System) atnv Kpntn nou Ba
TN e NPOEKTEIVETAL PéoW BUO
Siciy Landing EEXWPLOTWY CUVBETEWVY KATA KOG
¢ Megoyetou, dracuvdeovtac ™
Méon AvartoAn HEow TTOAAQTAWY
SLadpopwy Katd PNKog Tne

0" ApaBLKic Xepoovnoou Kat piac
akopn 0devonc otov KOAmo tne
Akapma kot Tne EpuBpac

Od}\aocaq. @ GRID

CINTURION
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Alaouvdeon EANadac - AiyunTou

France e telecomegypt
) Genoa
Marseille -, )~ N
O A | taly = iy |
. o
Mazara
| N Cyprus
“Junisia - 4 ==
v / \J
Algeria \/ Tripoli
\ )
Libya

U O AAMHE kat n Grid Telecom unéypaav
agupdwvia pe tnv Telecom Egypt yia thv
tAerukowwviakn dtacuvdean EAadag -
Alyurttou péow StakAadwong SteBvoug
kaAwdiov mtpoc v Kpntn, mpoodépovtac T
ouvtopotepn duvartr 66guon npoc BaAkavia
Kot GAAOUC T(POOPLOMOUC OTN VOTLOSUTIKN
Eupwrn onwc tn MévoBa kat tn MaocoaAia,
HEOW YEPOQLWY Kal uroBahaooiwy SIKTUWV.

J NaparAnAa e€etaletal n nAEKTPLKA
Siaouvbeon EAAadac — AlyUrtTou 0To GUVOALKO
OXeOLATUO TWV SLEBVwY SLagUVOECEWY, HECW
Twv onoiwv n EAAada petaoxnuatiletal oe
Evay KpLoLo EVepPYELOKO KOUBO 0T
NotloavatoAikry MeooyeLo.

GRID

TELECOM




EuroAsia Interconnector

TURKEY
GREECE
SYRI
JORD}
EGYPT
0 0o X0
blnnquuqnd] e Jim

Actiore 310 1-0004-CYEL-5-M-16

© PLATTS for the underlying gnd. Soutce INEA

-12 -

W O eupaaotatikoc interconnector EuroAsia
Ba Slaouvdeoel To lopanA kal Ty Kunpo
UE TNV Nrepwtikn EANada péow Kprtng,
avéavovtac TNV eVepyeLaKn doDAAELD TNC
xwpac kat tn dieioduon twv AME,

U O AAMHE Bpioketal o€ POXWPNHEVES
oulntnoelc pe Tov EuroAsia
Interconnector gpopea Twv NAEKTPLKWY
Saouvdecewy EANadag - Kumpou -
lopanA, yLot GUMMETOXN OTO METOXLKO TOU
kedahalo evw, o€ deutepo otadio Ba
eEETAOTEL N CUMMETOXN OTO KAAWSLO
OMTIKWV VWV Quantum rou Ba
SLOOUVOEEL TIC IOLEC XWPES ME TN AUTIKN

= GRID



2UNEPAoPaTa

s H ouvepyaoia Tne Grid Telecom pe Touc diaxelpioTeC unoBaacoiwy KaAwdiakwv
OUGTNHATOV NPOOPEPE BUVATOTNTEC OUBETEPNC O1IaOUVIETNC OTOUC XOVOPEUNOPIKOUC
neharec, eEaopalifovrac adiaheinTn petadoon OO0PEVWY, E TEXVOAOYIA QIXHNG.

s H NA MeoOyeI0¢ NapeEXEl EUKAIPIES YIa TUVEPYEIES nou Ba oupPakouy aTtnv avadeien Tng
£UPUTEPNC NEPIOXNC WC ONUAVTIKOU EVEPYEIAKOU Kal TNAEMIKOIV@VIAKOU KOUBoU,
KaToxupwvovTac Tn aTparnyikn 8¢on Tne Kpntng oto yewnoAimiko xaptn Tne NA
Eupwnnc.

s O1 diebveic ouvepyaaie Tou AAMHE kai Tng Grid Telecom pe ouvepyaTec, eviaxUuouv TO
aTpaTnyIko poAo TnE KpNTne we onpavTiko NEPIPEPEIaKO KOUBO NAEKTPIKAC Blacuvdeonc
Kal avoIKTAC npoopaocnc dedopEVwV aTo aTaupodpou! TPIWV NNEIPWV.

13- (&) GRID




. f\-,I

Chemical Process and Energy Resources Institute (CPERI) “’)\ q
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International Energy Exhibition of Greece
Shipping and Development

Alternative Fuels and Environmental Challenges
in Shipping sector

Crete, July 379 2022
Dr. Adamis Mitsotakis

Ol - 03 JULY 2022

INTERNATIONAL ENERGY EXHIBITION OF GREECE
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B
1 B8 CERTH/CPERI PROFILE
AW T
"“--A»-'”u CPERI was established in 2012 by the union of 2 pre-existing
) institutes:
Ptolenlai(i.a ;?Tf_térs;‘é“a\lﬁﬁiki *  Solid Fuels Technology and Applications (since 1987)
o} L hr *  Chemical Process Engineering Research Institute (since
v oy 1985)

% Y 23 ; ;

‘ﬁ‘ i\ B * Research staff ~ 250 employees, Operating cycle ~ 10 mil.

) '“j;. :z“béﬂs L * Research and technology areas (among others):

"-r‘"'",, N et S \« .. * NG applications in shipping and other end uses
e I * LNG Supply Chain Sustainability Studies
C‘f.‘f::j— 14 A * LNG logistics
. *  Air Pollutants Measurements- Eastern Mediterranean ports
Energy *  Utilization and innovative biofuel production technologies
o (BiosferA)
o * Coal and biomass/waste co-combustion
= *  Small Scale biomass boilers
R * (asification processes

bitechnoksgial * CCS technologies
*  By-products utilization
" Alternative fuels
* Hydrogen and Ammonia production and utilization - Fuel Cells

Environment

processes/devices
for petiution control
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| {j: = ; marine sector in Greece e

/.

Aiming to prepare a planof [ \

Aiming to identify the key

infrastructure development :1%%5 IDON technical, economic and
;r;i:ic:;éﬁ:::;;r:\i::rl\y. o 'A Archi pe | ago LING | regislative framework of
adopted as marine fuel for BUNKERING — e Ismall inelows.
p u PROJECT marine fuel value chain in
shipping operations, ’ / the South Aegean Region

Ny

d
N /

POSEIDON MED Il (CEF Transport)

Facilitate all necessary actions to

E I . I Ilp “ achieve maturity, build strong
- — | .

cooperation among stakeholders,

26 Partners explore and enhance synergies

) Co-financed by the European Union
// Connecting Europe Facility



New ECAR

ECA >
ECA New ECA?
ECA
\ New ECA?
New ECAY
" Existing
Posuble future ECA

New ECA?

New ECA?

Source:; DNV GL

ez 1 JAX
| {3 = _I Iinternational framework for Pollution Control Areas- ECA L

IMO Marpol Annex VI - 2008
amendments

* ECA (Emission Control Arcas)
(North Sea, Balkan Sea, English
Channel) : 0.1% sulphur content
since 1/1/2015

* In all European waters : 0.5%
sulphur content by 2020

Mediterranean Sea is considered as a
future ECA
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Vessel traffic in the Mediterranean Area

Turkiye
Turkey

-
; "-';‘:;
N St

| 2 ) 7 Mediterranean Sea
\ matiewvesselts affic com
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Air Pollution and alternative fuels
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M A
Challenges before the Russia-Ukraine War (Feb 2022)
* Requirement to Reduce Gas Pollutants in the next few years mainly in Shipping (SOx, Nox PMs)
* Integration of different, competing LNG transportation and supply methods

* Harmonization of European legislation and safety regulations in the Greek legislative, social and political
framework

* Social acceptance

Actions

*  Measurements od atmospheric pollutants in the ports: Piracus, Patras, Igoumenitsa, Heraklion and Limassol
*  Mobilization of DEPA and Private sector for the creation of LNG transport companies

*  Full legislative framework for LNG information and training of statt

= Participation and presentations on the topics of alternative fuels with moderate acceptance results

Lh

[
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A Gas polilutant measurements in ports (Photos) alafs




Air pollutant Measurements (hourly average)

Heraklion Port
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PM2.5

Low Season

24h
. -
g » S $ ‘ p
E St .
High Season
BH= “"J/--‘\.A_L_——_L,_; gt

v' Low Season: Increased emissions PM10 (7:00-10:00)
v High Season: 1 day long over limit (20:00-22:00)

Air Pollutant Measurements (h.a.)
Heraklion Port(2018-19)

PM10

Low Season
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oy Comparative Measurement of SO2 )f(f(
A Piraeus Heraklion Limassol ports Alefd

Piraeus Port Heraklion Port

NOJ [/ m") - Hourly Average veius

........................................................................ Hourly - - - - — - Haly
........................................................................ M —------—a—--o——_-----——..—_‘;'y__ Dﬂllv
P & L" : . : .
. = 2 ' . i - 1. f \
[ '_u.‘..l’ R TR = L | / /
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*  Emission measurement results filtered by using shipping routes and
Limassol Port wind direction data
302 lug/m's - ety s ven = All ships use HFO/Diesel

* High emissions level on start up of the engines

«  Ship traffic negative impact on air quality in the port

” & ‘ S . * Peak emissions during ship movement (arrival - departure) 3
o > A
L . e e . e 8



2R Air Pollutant Measurements (h.a.) 7&\/
R e Heraklion Port(2018-19) ilaa
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oy Comparative Measurement of SO2 )f(f(
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Piraeus Port Heraklion Port
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* Emission measurement results filtered by using shipping routes and
wind direction data

Limassol Port

*  All ships use HFO/Diesel
* High emissions level on start up of the engines

*  Ship traffic negative impact on air quality in the port

- 2 v ' * Peak emissions during ship movement (arrival - departure)
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_A_ | Port of Heraklion - Air Pollution Measurements i K}a

Results

*  Point measurement

«  Effect of measurements from the movement of the ships

* Dependence of measurement from the wind

=  Limitation of a available measurement points due to lack of suitable infrastructure

*  Evidence of impact on the urban fabric due to proximity

*  Need for permanent pollutant measurements with “ compact stations” and drones



_ E&, 5 Results of Activities and Actions (Total)
A POSEIDON MED II

Completed studies and Developed Constructions:

* 5 LNG Supply vessels (4 under construction)

*  Completed Studies for LNG port storage facilities and for the conversion of 14 ships from conventional
fuel to LNG

* Completed LNG-Revythoussa DESFA truck loading system
*  Developing (Patra), Planning (Igoumenitsa, Heraklion) Small Scale LNG (SSLNG)
* Evidence of air pollution from ships in ports

* Ports complete pollution measurement Procurement & Installation programs

XL
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A
IR R Natural Gas (NG) & Liquefied Natural Gas (LNG)
S The Trading Situation

« 1. Global distribution of LNG by ships and NG with pipelines

= Prices of NG and LNG (Asian market)

13
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&% | Global trade of LNG by ships and NG with pipelines

Large quantities in Germany/Northern Europe

B us

. Canada
Mexico

. S & Cent. America

- Ewrope & Eurasia

M Middie East

W Afiics

Asia Pacihe

—  Pipaline gas
— LNG

= == Current status—post 2017

iy




_A > | Price of NG xai LNG in Asia. Surge of LNG

Liquefied natural gas (LNG) prices in Asia, 2016-22

- apol Logacy ¢ naexed contract price (12 5% x oll prea + $0.50)
Futurs
Dalivered price, $ per MMEBTLI (38 April 1
40 Rt LNG by ships
2016 2017 2018 2019 2020 2021 2022

NG with pipelines

-

Jun Apr July Oct Jan Age My Oct Jan Apr July Ot Jan Ape July Oct Jan Apr Juty Oct Jan Apr July Oct Jas Apr July Oct

& Company 15
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Y - Future challenges for shipping/coasting ifa

Alterative Fuels, Air Pollutants and Climate Change

Short-Term (until the end of the war)

Continuation of the shipping pollution reduction requirements (SOx, Nox, PMs) ka1 CO2, possible reduction in policing
= Prohibition of LNG-powered shipbuilding, except Carrier LNG (LNG transport)

*  Medium-Term (after expiration)

* Increased policing for Air Pollutants. Possible establishment of MED-ECA with invitation to North African countries

* Increasing trend of building ships powered by LNG, development of Hydrogen Propulsion (Ammonia) and Electric ships
* Long-Term

* Establishment of MED-ECA with North African countries

* Increasing trend of alternative fuels, but maintaining the role of Diesel fuel

A/ 4 .
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~a" | Suggested Solutions e
| ,

Contemporary Actions
*  Subsidy required (European & National) for the infrastructure of ships (Coastal shipping) and ports
* Energy saving in the movement of ships

* Electrification of Ports to supply electrical energy to docking ships ( Cruise ships as well)

Paralle]l Actions

* Participation in Furopean and National Projects for the promotion of innovative RES solutions
(Electrical, Hydrogen, E-fuels based)

* Partnerships with the Private Sector to develop similar harmonized technical solutions

* Creation of Clusters with specific targeting and participation in projects

v,

/ 17



Thank you for your attention

Questions?
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Sesfa

“The role of infrastructure
in the development of the H2 value chain”

-

S

Maria Rita Galli, CEO
Michael Thomadakis, Head of S&D

IEEG, Chania 02/07/2022




The network at a glance
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Upgrading & expanding our network,

making Greece an energy gateway to SE Europe
Evolution of Natural Gas Imports 2014-2021 (TWh)

» Pipeline Gas  »LNG imports

;;LLL”-L

2014 2015 2016 2017 2018 2020

‘ ; DESFA’s 10YDP 2022-2031 - €830 Mn. within the next 10-year period

HP Pipeline 1o HP Pipeline to Small-Scale LNG
Waestern Macedonia Westomn Greece 3 & TL Swstion
Sturehokders DESFA Sarenokiers 0N Snanenimoom OESEA
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Area of utmost importance for the next decade is the development of ssSLNG
implementations; DESFA has deep dived in the identification of the 3 most attractive e

clusters for business expansion

North Biger ny

........

Cluster

1D

Prioritized opportunity

Revithoussa
(Piraeus)

1.a

Bunkering to the port of Piracus

1b

Off-grid services at a distance of 250 km max
from Revithoussa (e.g. Achaia)

1.¢c

Road transport in Athens and Attika

Igoumenitsa
& loannina

2.a

Bunkering in the port of Igoumenitsa serving
the Adriatic Sea traffic

~

b

Off-grid services including remote network to
loannina, Arta and Preveza and towards Albania

2.¢

Road transport including HD trucks in transit
between EU and Turkey

Crete

3a

Bunkering in Crete to serve short-haul, Tourist
ships and long-haul (ships from Suez canal)

3b

Off-grid LNG service to large industries and
commercial businesses on the island




i

s Approximately 250 km /

The Crete cluster focuses on serving bunkering and remote networks

via a second satellite station
DESFA opportunities deep dive

North Bulgana
Makedonia
Albania
Scope
description
Bunkering In Crete to sarve short-
a. haul, Tourist ships and long-haul
(ships from Suez canal)
Crets Off-grid LNG service 1o large

. Industries and commercial
businesses on the island
Power generation lor securly of
supply and demand peak

Target business
segments

Target

=

« Creation of a satellite LNG base in Heraklion
or other Cretan ports to broaden bunkering
activities (including transit from Suez Canal)

« Serve large Industries and commercial
businesses switching to a cheaper fuel such
as LNG

« Potential upside of LNG for power generation

Power

Oft-grid Generation

Bunkering

Potential Off-grid Bunkering Power gen' Tot (excl p. gen)
TS 5 Demand 2025 640 8.0 5-17 72.0
(MNm?) 2030 888 204 517 109.2

Open points for
assessment e

vt radius s ¥
Note 1) to s consdarog only as potental upside
Sowce EMEC, Eurostal, Strategyd analyss. Soues cana annual report

______

Required infrastructure and investment costs (from Poseidon
Med II)

Business model {0 deliver LNG (satellite depot, ..)
Assessment of implementation roadmap



DESFA's H2 project proposal

Phase 1: Preparation of existing infrastructure to receive and transport the first produced
quantities of hydrogen - as a blend with natural gas - following the system’s H2 readiness
assessment study (to be finalized within Q3 2022)

Phase 2: Construction of a regional, open-access, high-pressure 100% hydrogen-ready
network along Greece, in parallel with the existing system, connecting supply with demand
throughout the country, which, through its interconnections, will start the SE part of the
European Hydrogen Backbone. .

The early development of a hydrogen pipeline system can foster the realization of the
national long-term vision for a prosperous, modern, competitive and climate neutral
economy

We have already established partnerships with various H2 projects, both on hydrogen
production in the country and hydrogen infrastructure development by other EU TSOs,
TAP, Bulgatransgaz, Snam and North Macedonia NER amongst the more relevant.




Our project as part of the EHB initiative 3
¥ To deliver the 2030 hydrogen demand targets set by the REPowerEU
plan, 5 large scale pipeline corridors are envisaged by the European :
Hydrogen Backbone (EHB) initiative Corridor E:
East and South-
v EHB members signed a pledge to the European Commission 1o East Europe

establish hydrogen supply corridors by 2030 at the European
Hydrogen Backbone Day event which took place in June 2022 in
Brussels.

v East and South-East Europe corridor with Greece as an essential
part of it, leveraging vast land availability and high-capacity factors
for solar & wind, would connect high hydrogen supply potential
regions with off takers in Central Europe and southern Germany,
where the demand is expected to be significant by 2030. The corridor
would be set up by 2030, covering 10,000 km of large scale
hydrogen pipelines across all countries of the corridor , of which
approximately 60% will be repurposed pipelines

¥ The buildout of this corridor by 2030 requires national governments
to take clear and concrete actions across. This Includes actions
associated with infrastructure development and planning, the
development of cross-national initiatives and securing access 1o
early funding and long term, low-cost financing.







Institute for Energy Environment and Climate Change
Hellenic Mediterranean University

Energy Transition of Crete

| X
Prof. Emmanvuel Karapidakis
Presenter: Yiannis Katsigiannis




Electricity

l kWh | H kcal/lit

Cretan Energy System

Transportation

l keal/lit
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Energy as end use
(kcal, kWh, TOE, etc.)

by




Cretan Energy System

Energy

Sources

!

* Conventional fuels

* RES
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Cretan Energy System

* Supply chain Steam Turbines — Boilers

* Transmission Lines Internal Combustion Engines

* Energy Storage Systems Electric Generators

Photovoltaics

Cimate Change

- iEecc
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Cretan Energy System

1

* Space Heating/Cooling
* Electricity

* Transportation




Current Efficiencies

3.200GWh

Transportation

3 540GWh sy 7.350GWh




CREPSA: Cretan power system operation with inferconnection

RUN

Instalied Power

W -1.284.233 MWh

150 MW

AC Connedtion

i

130 MWh)

3

1.254.363 MWh

1.284.233 MWh

1200 MW
1000 Mw
OO YW
WO MW
400 NYW
200 MW l
o WA
5 ) &
?‘." Lol ) :‘f
\‘\ W
yL 330 MW
& § ev 110 MW
E Wi 220M

o “_ INEULE
Y =
- '\’(',‘ Ermegy. EviromTment
] & Olmater Change

1EE

Source Type Generation Share Min Max
LINK| 1.284.233MWh|  42.3%) 16 MW] 150 MW/
THERMAL 578.617 MWh| 32,2%| 0 MW 471 MW
s PV 153.532 MWh 0 NW 89 MW
ST 552,490 MWHh| oMW 179 MW
#Es (Grossif ~ 226.023 mwh| 0 MW 255 Mw|
RES [Net 776:003 25,5 0 255 MW
R 0 MWh| 0, 0 D MW
m] STORAGE| 0 MWh| 0% oMW
| 0 MWh| 0,0%) 0 Mw|
) 0MWh| 0,0%
mﬁ 3.038.872MWh|  100.0%

1.500 000 Mwh

1000000 MWH

00,000 Mwh

0 MW

Energy Balance

elUNE »TH

Generation Shares

.w
M
>
3
f
-

RERCT  STOMARE
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Current Requirements of RES Systems

Wind turbines (WTs) Photoyoltaics (PVs)
1000MW 400MW.
2.650GWh 7OSGWH

|

.

3.000GWh

Fneegy Balance

Energy balance &
power balance

B A



CREPSA: Cretan power ,S,X.S,Lem operation with interconnection

Installed Power

150 mw

-511.724 MWh|

ACC :uon.{

473,250 MWH,

-32.404 MWh

. IPatrtute o
Yﬁﬁ Lrarpy, Lawiromme=t
I A Cllmate Changs

1EECC

Source Type Generation Share Min Max
=) LINK -32.444 MWH -1,0% -150 MWV 150 MW|
267.355 MWh 8,2% 0 MW 483 MW
e 2V 703,754 MWh oMW 325 MW/
o~ 2.647.684 MWh OMW 214 MW/
RES (Geoss)[~ =3.351.438 Mwh 0 MW 1085 MW
RES {Net 3.006.5% uwm \ o MW 562 MW
i -344,835 ka%! oMW 545 MW/|
] STORAGE| 0 MWH ; 0 MW
| 0 MWH| 0,0% oMW
Losses| 0 MWh| 0,0%
TOTALBalarice]  3.241.850 MWh|  100,0%

SN0 (00 WA

2,500 00x) MM

2,008 000 MWH

1.500.000 Wowh

1008 000 WMWY

S00.000 MwWh

0 8wWn

00 000 MWy

Energy Balance

s LINE wTMIAMAL «3 STORAGE

Generation Shares

MM w wi

“ STomatk

PP



Energy Balance

Case Study (PVs only) '
WTs PVs
220MW 1180MW.
582 GWh 2.076CHWH

Energy balance &
3.000GWh power balance




CREPSA: Cretan power system operation with inferconnection

RUN

Load Factor
1,50

Instafled Power
1400 MW
1200 MW
1000 MW

¥ -394.410 MWh

0 MWh
150 MW oMW
AC Connection & sa6mwn DC Connection 0 MW
§  806.836 MWh 3 0 MW
334.410 MWh 0 MWh

10.600 x 100kW

n

106.000 x 10kW

Gl

-4 4

- .‘- = INTILE
- ;'2‘ = Enmegy, Ewironyment
& Olmate Change

1EE

| LINK 19a.810MwWh|  13.0%) -150 MW 150 MW
THERMAL| 587.665 Mwh|  19,3%] 0 MW 370 MW
= m| 2076074 MwWh 0 MW, 958 W]
= o Wi 582.490 MWh oMW 179 MW
RES (Gross)] ™ 2,658.564 Mwh) oMW 1089 MW
RES (Net 2.056.597% 57, 0 MW 792 MW
L -601.567 <22, 0 MW 720 MW
0 STORAGE] 0 MWh| 0
| 0 MWh 0,0% 0 Ma
; 0 MWh| 0,0%
ﬁ 1.038.872 MWh|  100,0%/

2.500 000 MW

2,000 000 NWR

L.500 000 MW

LO00 000 MWN

SO0.000 MWH

0 WY

S00.000 MW

LO0O000 Wewn

Energy Balance

PLUNE o THERMAL w» NES STORAGE
Generation Shares
T
M
WY THERMAL WI o NERET sTomce
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Current Requirements of RES and Storage
Systems

WTs PVs
1000MW 400MW.
2 650GWh 7O5GWhH

l i

\ 4
Storage 500MW / 4GWh

3.000GWh

_{f; Insttin v
/LT tmeegy, Envitcomen

A Oimate Changn

1EECC

Energy Balance

~

SUNC oTHERMAL «RES .« STORAGE

Energy balance &
power balance

g



CREPSA: Cretan power system operation with interconnection
RUN

Installed Power

& 32488 MWh

AC Connection

150 MW
£ -S1L724MWh
§ 479280 MW

-32.448 MWh!

L100 MW
1000 MW
00 1w
00 MW
00 MW
1700 W
0 MW
o r c‘ & J
0
\"\\ \
RES 1400
vl Py 400 MW
1G] 1000 MW
STORAGE
Parformance 90%
‘MMM 200 MWh 5%
Powar Hours Energy |
500 MW §h 4,000 MWh

Source Type Generation Share Min Max 3,000,000 MAN
vl LINK] -32.848 MWH -1,0%| -150 MW 150 MW ALY,
THEAMAL 141,760 MWh 4.4%) 0 MW 483 MW
LiaY 03,754 M\Wh 0 MW 325 MW] 2000 200 Mwin
2.647.688 MWh| oMW/ 814 MW/
RES {Gross)]  3.351.438 MWH| 0 MW 085 M| 000 M
RES | 3.006.542MWh| 92, 0 MW 862MW] 1000 000 MW
- oMW 545 MW|
asomw]
223w 0 wan
-S00.000 MWh

Energy Balance

o Ui sTHEAMAL »

Generation Shares



Current Requirements

Annual Electricity Consumption

5.900GWh

l 90% ﬂ 90%

l 75%

3.000GWh 550GWii 1.450GWh

J,'” “’ P



Energy Balance

Needed Installed Capacity

WTs PVs.
1800MW "UJJ'AJ‘}
4.765GWh 40GWh

Energy balance &
power balance

Electricity
5.900GWh

Inetitube
Ewargy.

!mm
i A Qimate Chnngn
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CREPSA: Cretan power system operation with double inferconnection

RUN
L 86.131 MWh

Load Factor 1000 MW Energy Balance

3,00 ACConnection | B_-1.503.837 Mwh
§  1417.705 MWh
$6.131 MWh

Installed Power

2000 MW
1800 MW
1000 MW
1400 MW
1200 MW

1000 MW
00 W
W0 W
400 MW
200 W

0w

' i 4

sLINKE aTHERMAL 7B STORAGE

¢ ~
Generation Shares

RES 2600 M| Source Type Generation Share Min Max 500,000 MW

] [0 800 MW 86131 Mwh|  -1.4% -1000 MW/ 1000 MW|  5.000.000 Mwn

= wi 1800 MW/ MWh|  0.0% 0 MW 190 MW] 500,000 Mwh

1,407,508 MWh 0 MW gsomw|  4-000.000 Mwh

4.765.831 MWH 0 MW Ja6 M| O

6.173.338 MWh 0 MW WIAMW] N

2,500,000 NWH

6.162.932 MWh|  101.4%] 0 MW 2014 M AR,

-10.407 MwWh|  -0,2%| 0 MW 286 MW 1 500,000 Ay

AL v Ittty w oMwhl  0.0%| OMW|  1.000.000 W l

TENZT neny, Unwiromment onvwhl  0,0%) omw|  souooomwn

1EECC e ST
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Variation of Market Clearing Price (MCP) in Greece from Jan. 2021 - May 2022

300 €/ MWh
250 €/MWh
X3
200 €/MWh
150 €/ MWh
100 €/ MWh
50 €/MWh
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Variation of Market Clearing Price (MCP) - May 2022
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Average Monthly Market Clearing Price (MCP) - May 2022
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Energy balance of Crete 2021

Exports: __Imports:
PVlr;of._‘ 0% _~
S . °
i = Cretan interconnection on 1/11/2021

4%

« Annual electricity consumption 3TWh

« Annual fuel cost = 350 M€

® Mazout: = Diesel: = Wind: = PV. = PVroof: = Exports: ® Imports:

- ’
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$\£’%‘? Emarpy, Emvirooymenn
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Cretan power system operation (1/11/2021-Today)
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Cretan power system operation with interconnection (Feb. 2022)

' ﬁ M M RES penetration 53%

Values

A a




Cretan power system operation with interconnection(1-3 Jan 2022)
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Geographical Electricity Consumption in Crete

8% 2%
6% ‘ L 35%
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Needed steps to the climatic neutrality

v Large number of RES installations CoEE G
v Large-scale energy storage
v Demand side management and energy efficiency

v Small-scale RES

v Reliable Infrastructure
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Installation of Energy Storage Systems

For Network

Support
GENERATION TRANSMISSION DISTRIBUTION

hmtonmn
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With Power ” Ginees Weaaaais
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Supply Units il % %
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Commeriis Behind-the-meter systems
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Installafion of Energy Storage Systems

BAT

BAT




#

Energy Storage Systems

v Pumped Hydro Energy Storage (Large scale, Complex project, Long lifetime)
v Batteries (Flexible, Direct installation, Relatively short lifetime)

v Hydrogen (Flexible, Direct installation, Long lifetime)



6th Cretan Energﬁonference
International Conference and
Exhibition

Awacuvdéovrac Tnv EAAGSa. 3 louAiov 2022, Xavia, Kpntn

0 AAMHE mpwtaywvioTei
‘mb): HETaTpOTH) 'l'lvls‘ 'ff"'ﬂo MuixanA A. XatZnmnavog,

AwevBuvtng Newv Epywv

€0vr evepyelako Ko Mevapopac AAMHE
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0 AAMHE TPWTAYWVLOTAG OTLG
Awacuvdeoelg Twv EAAnvikwy Nnocuwyv

To AekaeTeg ZxESL0 AvantuEng ALKTUOUL TOL AveEApTNTOU ALAXELPLOTH
Metagpopag HAekTpikng Evepyelag (AAMHE) npoBAEnet Tnv nAekTpikn dStacvvdeon
OAwy oXedOV TWY EAANVIKWY VNOLWY, OTO TAQLOLO EVOG TIPOYPAUHATOG TIPACLVWY
enevduoewy LYoug 5 d1o. evpw TNV eMOPevn dEKAETIA.

Mexpt to 2024, oL napanavw enevdvoelg nepthappavouy tig dtacuvdeoelg 10
vnotwy Twv KukAdadwy (6 ek Twv omoiwyv givat én ocuvdedepeva Pe TNV NMELPWTLKN
xwpa), Tig dacvvdecelg tng Kpntng pe tnv NeAomnovvnoo (onuepa oe Asttouvpyia)
kat tnv Attikn (HEXPL To 2024) kabBwg Kat tn dtacuvdeon Tng ZKLABOL HE TNV
EvBolLqg, eva £pyo TIOU WPEAEL ETIONG TN ZKOTEAO Kal TV AAOVVNOO.

To 2027 Ba akoAovBnoel n dracvvéeon Twy Awdekavnowyv Kal ewg 1o 2029 n
dracuvdeon Twv vnolwy Tou BopeloavatoAikol Atyaiou, oAoKAnpwvovtag tnv
EVTagn OAWYV TWV HEYAAWYV VNOLWTIKWY CUPTAEYHATWY Tou Atyaiov otov
NMELPWTLKO KOPUO.

EruntAeov o AAMHE avaBaBuiZel TI¢ upLloTapeveg KaAwdlakeg cUVOETCELG TWY
loviwy Nnotwyv pe tnv nnetpwTtikn EAAGSq, pEoa ano enevoloelg LYOUS TEPITIG
100 ekart. evpw.



Xaptng EAAnvikoU Zuotruatog Metadopag HAexktpixng EvEpyewag

TAmcuvbf:oetc w¢ Epya
Evepyelakng MetaBaong

Tlagreryml Wz Eaer

« ANOOLPON TWY PUTIOYOVWY, TOTILKWY OTABPWY NAEKTpONapaywyne - -
TIOU XPNOLHOTIoLOUV Kupiwg eTpeAalo f palouT Kal exouv 1dlaitepa
LYnAO KOOTOG AetToupyiag- — Yenrvipe T Nersperic
= wmnﬂ:"‘-...mm

Lamprbure Kyeor A0 vuin

Luzoevbent Natues | ha iy S laten
Leaswebant £ ol utee

3 Raoview Tihgtar nd wpiar
e, T L

e Tyt

—
‘-

« ApaoTiKOC NEPLOPLOPOS TWY ekopnwy dlogetdiov Tou avBpaka A
OTNV ATHOCPALPA KAl KATAKOPUPN HELWON TWY pUTIWY. OL EKTIOPTIES == "\ ¥
CO2 —ano 2,8 ekar. TOVOUG KAT £T10¢ onuepa, Ba pndeviotouy. MNepa
ano Ti¢ neTpeAaikeg povadeg mov £xovy Ndn orapatnoel va e 1
A£tToupyolyv Ba anocupBoly etunmAgov 850 MW purnoyovwy povadwy ....._l
NAEKTpOTIapaywyns.

A TramT i K VT S pagoenie 9o
== lagevried spye sow ayriublovim

g ve 2020

Aewwbirn dubuerwnge

Aczmevbeor Bopusooa izl e Acveon
Mte 1M DR VY Shimmies Mias Baveac

« MIKpOTEPN OXANON TOOO yla TOUG KATOLKOUG 000 KAl yla TOug
ETUOKENTEG TWVY dracuvdedpevwy vnolwy kat avapaduion tou
TOUPLOTIKOU TIpolovTog.

« ®OnVOTEPO pELNA yia OAOUC HE TNV oTtadlakn PElwon TwV XPEWOEWY
Yrinpeowwv Kowvng QgeAeiag. Me ta epya now exouv
npayuatonotnBet Tny TeAevtaia TpleTia n e€olKovounon avtn
ayyilet ta 500 ekar, evpw evw avaueveral va avéABel oe 1,5 dio.
EUpwW OE eTNOLa Baon, pEXpt To 2030.
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« Alelobuan neplooodtepwy povadwy AMNME. Méxpt To TEAOG NG
bekaetiag o NAEKTPIKOG XWwpog Tov Ba exet dnulovpynBel Ba etval
TTNe Taéng twy 17 GW Eenepvwvtag PAALoTa Toug EBVIKOUG oTOXoUq
yia tnv Evépyeta kat To KAlpa katd 2 GW




A—taeéolpa MepLBwprLa LoxVOC yLa cvvdeaon
VEWV Itabuwyv AlNE (MW
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OL Alaouvbeoeu; tov AAMHE w¢ MNaykoopia
ﬂ HELa avawo

¢ BaBuog no}\un)\oxomruc ya)\ou HAKOUG
Ga,\aoom Kat Yepoaia kaAwdraka cvotnuara, vnoorabpuol
YynAng Taoneg teAevtaiag texvoloylag povadeg,
TeAevuTtaiag texvoloylag duvauikne avtiotadulong agpyou
Loxvog. Kalvotopa epya oguvexoug peupatoc (DC), pe o
Kpntn — ATTiK w¢ €va and Ta eAay1ota avtou Ttou eidoug
OTOV KOOUO TIOU XPNOLUOTIOLEL TNV KALVOTONO TEXVOAoyla
VSC (Voltage Source Converters) yla tnv JETATpon Tou
EVAAAQOCOHEVOU PELPATOC OE CUVEXES..

—

« AntartnTikég ZuvBnkeg Eykatdaotaong: 1dlaltepo avayAugo
(Baén kat kAloerg) Tou ayatoneAayitikou BuBou kat n
gvrovn aAlevtikn dpaotnpiotnta, pe tov AAMHE va
aglonotel TRV UPnAn TEXVOYVWOIA TOU Kal TEXVOAOYIKEQ
KQIVOTOHIES TIPOKEIPEVOU VA VAOTIONOEL TO EPYO HE TOV
NMAEov anodoTiko kal neptBalAovtika (piAiko Tpono.

» Kawvotopa Apyxtrektovikn: O enevbuoelg tov AAMHE
vAoTiotoUvTal HE anoAuto ceBacuo oto neptfalAov Kal Tnyv
APXITEKTOVIKN TOU TOMOU, JE XapakTNPLOTIKO napadelypa
Tov ipoowparto Ynootaduo nov kataokevaotnke otrn Nago.
0 AAMHE pepipva yia tny npoatacia Touv Quotkou KaAAoug
Twy KukAddwy eAaxloTonowwyTag Ty omnrikr) oxAnon pe
TIV KATAOKEL QNOKASLOTIKA UTIOYEWUWY YPAHHWY
METAYOPAG, O TIANPI CUVEPYAOLA PE TIG TOTUKES

AINEAES O THW AR N
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‘Epyo tng xpoviag 2020

Btaouvdean Kpntnq -
MeAomovvioov — H dtacuvdeon T
Pekop.

H peyaAltepn o pnkog kaAwdiakn dtacvvdeon
150kV EvaAAacoopevou Pebpatog otov KOOHOo
(~180 xAp.),

H peyalbtepn og pnkog vnoBpuxta KaAwdiakr
dracvvdeon YynAng Taong (YT) pe TPUToALKO |
kKaAwdlo texvoloyiag povwong XLPE otov
KOOWO. (~135 XAN.)

H BaButepn unoBpuxia kahwdiakn diacvvdeo
YynAng Taong (YT) pe TpLmoAko KaAwdio
TeXVoAoyiag povwong XLPE otov Koopo.
(~1.000 petpa Babog), uneppaivovrag oe
HEYAAO BaBpo O,TL EXEL ETULTEVYBEL HEXPL
OTLYHNG.

Xpnon KavoTopwy VALKWY yLd mpwTn opd |
NAyYKOOHIWE | el
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Awouvbson Kpntng -
NMeAomovvioov — Xuvtoun lotopia.

To epyo Eekivnoe va e€etaletal tn dekaegtia tou 70.

OL pwteQ epyaoieq Eekivnoav apxeg tov 2018 Kat oL KUPLEQ
ouHBacelg voypagnkav oto teAog touv 2018.

To epyo oAoKANPwWONKe EVTOg OTOXOU Mapad TIG SUOKOALEQ ¥
ToU POKAAeoE N avdnpia kat n SoKPacTikn NAEKTPLON Tou Fee
TMPWTOU KUKAWHATOG npayparonomenxe TOV AEKEUPPLO TOU I
2020. Alyouc pnveg apyotepa, Tov Mdto tou 2021 O G
oAOKANPWONKE Kat SOKIPACTNKE Kal To 20 KUKAWA., .

To £pyo PIKe ETUTLXWE o AstToupyla Tov lovALo Tou 2021,
HETAYPEPOVTAG TA MPWTA YopTia npog tnv Kpntn Kat mAeov
10 KaAWdL0 Aettovpyel otnv poBAenopevn duvaplkotnTa
TOU.

OwpakiZetal n evepyelakn acpalela tng HEyalovinoou.

Evpwnaixd Eviaon vixouom = EXMA g
e Aot : =Rz A



Ataouvbeon Kpntng - ATTIKNAG

‘Eva opapa dekaeTiwy yivetal mpagn

H Swaouvieon tng KpAeng

‘oo [y 300 tag Stons pfca [ 60% TSP

IO Mg TETTY SCITOIE 4N 10 ame st SO

» Henevduon tng NS TA&ng Tou 1 810. EVpw KATAOKELATZETAL OHEPA ATO TN
Buyatpikn Etalpeia tov AAMHE, Aptadvn Interconnection kat 8a nAektplotel
HE opifovta To 2024.

* To HpakAeiwo Ba cuvdeBei pe tn AvTIKN ATTIKN HE NAEKTPLIKA KaAwdia
UTEPLYNAING Taong Zuveyxoug Pebpatog pnkoug 340 xAp., Taong 500 kV kat
OLUVOALKNG toxvog 1.000 MW.

= H Kpntn 6a anoteA£oeL Evay LoXupo KopBo Tov EXMHE napgxovtag £Tot

duvatoTnTa TNg NAEKTPLKNG dracvdeong TNG xwpag Kat pe dAAa
bikTua otnv neployn tne NotioavatoAlkne Meooveiou.

Alacvvdeovtag tnv EAAada




Ataouvﬁeon Kpntng - A'l"l'lK

AToTEAELTAL CLVOTITIKA ATO!

= 2 3tabpoug Metatpomnnc HVDC texvoloyiag VSC
(2x500 MW /ava otaBuo), S00kV oe AtTikn kat Kpntn

» T YnootaBuo 150kV GIS otnv Kpntn

* YnoBpuxio kKaAwdiako cvotnua DC 500kV cuvoAlkou
unkoug 670km kat peytotouv Baboucg 1200m (335km ava
TIOAO)

* Ynoyelo kaAwdiako ovotnua 5S00kV cuvoAilkol HRKoug
86km. Mnkog¢ 6devong eni tneg Attikng 32km kat et = -
™Tne Kpntng 11km

* OTNTIKES lveg oLVOALKOU pnkoug 756km (2x335km
uttoBpuyta kat 2x43km vunoyeta) ENAGBa 2 ¢

Wi =y e rodenysy
1 S T T R

* YrioBpuxlo kaAwdlako cuotnpa Meong Taong 23km kat
xepoaio 43km
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* 2 3taBupoug HAekTpobiwy pe Ta avrioTolya ALUeEVIKA
gpya (1 otnv viioo Ztayxtopon otnv ATTIKN Kat 1 atny ey
Kprtn)

* [pappn Metagpopdg 150kV yia dtacvvdeon pe to
ovotnua tne Kpntne unkoug nepinov 4,5km,




'lﬁa Evioyvong Xuotnpatoc¢ Metawopag
Kontnc
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= Nea .M. ABeptlvoAakkog - Zootnpa (2024)

= Nea .M. ZrinAt - Moipeg kat avaBaduion tne .M. lepanetpa — Moipec (2024)
» Neal.M. Xavia | = Xavia Il (2025)

= Neal.M. Xavia | - Aapaota (2026)

= MeAhovtika: Neog Y/Z Kavtavou kat ouvdeon tou pe 'M KaoteAl — Kavtavog Ka
M Xavia | = Kavtavoc.
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KukAadwyv

= [lpoiUmnoAoylopog 408 ekat. Eupw (383 ekar.
ELPW YLA EpYA HETAPOPACG Kal 25 EKAT. EVPW YLA
Epya OLKTLWY)

= EnexkTaon tng oAOKANpWHEVNCS dtacLvOeone Twy

* TO £pyo LAoroleital oto rAaioto Touv EBvikou
Yxedlov Avakapyng Kat AvBEKTIKOTNTAG
«EANada 2.0» pe tn xpnuatodotnon tng
Evpwnaikng Evwong — NextGenerationEU
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Nnota rouv 8a dtacuvdeBouv:

= Javtopivn (2023), doAeyavdpog (2024), MnAog
(2024), Zeépupocg (2024).

L

Alaouvbeon NoTwwv Kat Aunxwv

Bopeiwv KukAadwy (KukAadeg daoeig A, B kat IN).

Amauv&scq KukAadwv

EYBOIA
\ ANAPOX
N
ATTIKH e 18 \,' 2. THNOXL
AN
_4"‘.;_6
\ MYKOoNOX
IYPOL \
\. \
\ \ \ / NAZOZ
L lzeeieor A«\,/f
NAPOX
©OAETANAPOL
MHAOL M
aon A OhosAnpwinks QHPA
@aon B QAoxAnpuinxe
@aonl ~  QhosAnpwBnks
dhon A 2023-2024

bngt
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——— Awacuvdéeon KukAadwv

B EYBOIA

ETTLOKOTINON TOV £pPYOU | S

ATTIKH e J& THMOL

Baolkog e€OMALONOG:

= 5vunoyetla kat vntoBaiaocola KaAwdlaka
KUKAwpata (~370 xAu.)

* 4 unootabpoi GIS (emi Twyv vnolwv)

= Eykataotaon govadag Suvapikng avtiotabpiong et M
agpyou oyvog (SVC) -100/+50MVA otn Zavtopivn wo;-
KAeLotog Bpoxoq: —
I. Me To dlacuvdedepevo cuatnua Twy Bopeiwy MHAOL e S
KukAadwv (peow tou Y/Z Nagov) Kat T
ii. HE TO NMEPWTLIKO dLtacuvdedepevo TuoTnua oA T Sededie —
(Heow Tou Y/Z YYT Aaupiov otnv ATTIKN) sy — ety

EMGSa 2 0
T
L R Ll
.x -

e

Y -



Awacvvdeon Ikiabov (Zmopadwyv)

* To kalokaipt Tov 2022, oAOKANPWVETAL N
dlacuvdeon TNG ZKLABOL HE TO NMEIPWTLKO
oLuoTNHa, peow TN EvBolag, oto mAaiolo
emnevduong 57 exat. evpw. Me To €pyo auto Ba
dlaopaAloTel n ogaAn NAEKTPOdOTNON yla TIG
Bopeleg Inopadeg cuVOALKA.

Baolkog e€omALlopoc: KN

* 1 unoyeto Kat uroBaAaccilo KaAAWSdLAaKo cuoTNUA 3, A ,;;Z;‘;Jf _
KUKAWpata (~30 YAp.) ST o ‘

» Kataokevn kat Avapaduion Y@Lotapevng N
Evagptac .M. (~ 30 yAp.) ar 2%

= 7 untootaBuog GIS (emi Twy vnolwy) \ _—
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Awacuvvdeoeig loviwv Niowyv

* Epya evioyvong ZuoTtnuatog yia tny tpogodoocia tng
Kepkupag kat avaBadpion KukAwpatwy 150kV otov

Bpoyo loviwv vnowyv HE OTOXO0 TOV TIANPN ) A ' =y
EKOLYXPOVLIOHO TWYV LIOdOPWY HETAPOPAC NAEKTPLKAG A}.\ o % LA
EVEPYELAQC OoTa vnota Tou loviov. e SR En > ol &
» JuvoAlkog MpoibmnoAoytlopog: 100M Evpw meptimou | A ."::%',A L
wezorme Ve N AL
A

Baolkog e€omALOpOC:

4 uroyela kat unoBalacoila KaAwdLako cvotnuata
KUKAwpata (~76 xAp.) 4

pi

« Kartaokeuvn kal AvaBaBuion Yeglotapevng Evagpiag ,
.M. (~ 86 YAp.) e,

« Enektaocelg/BeATiwoeig 5 unootabuwy
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Nnota Twy omnoiwv n diacvvdeon Ba avaBadploTel:

= ZakuvBog (2023) Kepahlovia (2024),Aevkada (2025),
Képkupa (2025)




Awaocuvdeon Aw&sxavnowv Kat
BopsloavatoAltkou Alyaiov /

ObevovTacg npog To TEAOC TNC dekasTiag - : e
nou dlavuoupe -pexpL To 2029- Ba EXovlE .
dlacuvdeoel eiong Ta Awdekavnoa Kat ta ot

vnoia tou BopeloavatoAikou Atyaiouv, oe ol o -
TPELG PACELG EPYWV HE CUVOALKO T e )
npoimoAoylopuo 2,35 610. evpw. -“-'_‘ 20 U5 R o : ;

Nnota nouv Ba dracuvdeBouv: = N
. Kwg, Po5oc (2027) Ne= -
* ARpvog, AéaBoc (2027) '
» Kdapnabog, ZkUpog, Xiog, Zapoc (2028)
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* OAokAnpwon Bpoxwv (2029) (e




Neeg Awacuvdeoelg Tov EAAnvikov
Zuotnpatoc pe Mettovika Zvotnpata

* AsUtepn Staclvdeon EANGdac - _°->7"' = F
BouAyapiag ﬁ'ﬁ . _~

= Aevtepn Ataclvdeon EANadag — Toupkiag "--t;“:;'l'?‘"" T
* AeOtepn Stacuvdeon EANadag — ItaAiag |
= Atwacvvdeon EANadag - Kompov — lapanA
» Alacvvdeon EANadag — Atyurntou

= AvapaBuion ditacvvdeonc EAAadag -
Bopeiac Makedoviag PRTCERR—

400 kV

» Aevtepn dtacvvdeon EAAadag - AABaviag T e
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Awacuvdeon Kpntng — Kompov - lopanA

* H diachvdeon EANGdag-Kumnpou-lopanA pe promoter tov Euroasia
Interconnector gival wpLpo £pyo kaBwg n Evpwmnaikrn Emtporu) €L
CUHPWVNOEL ETIL TNS apxng va dtabeoet 657 ekat svpw Peow tov Connecting
Europe Facility

* 0 AAMHE cuvépapeL TO EPYO TIAPEXOVTACG TEXVOYVWOLa OTOV Popea
LAotoinong evw e€eTaleTal n eMeVOVTIKN cuPPeTOYXN Tou AAMHE oTo €pyo
LTIO KataAAnAn avaBewpnon Tov puBULCTIKOL TAQLOLOL WOoTe va AauBavovtat
LTIOYN OL VEEC CUVONKEG.

o
w0
O
<
<
i

>

[

)

)

~

>

O
-W
w

>

=
©)
<
<




Alacuvdeon EAAadag - Ayumttou

* H nAektpikn dtacuvdeon tne Alyuntou BpiokeTal oTa MPpWTa HEAETNTIKA
oTadla uTtiapyeL OPWGS LoYXUPI TIOALTIKN BoUANON amno OAeg TIG TIAEVPES va
emuTtayvvBouy ot dladikacieg

» JuvepyalOpaocTte Pe Tov AlayeLpLoTn Tou Zuotnpartog Tng Atyumntou EETC yua
va SLaopaAigoupE TNV TEXVLKN KAl OLKOVOULKN BLWOLHOTNTA TOU £PYOU.
Mpoowata oto Kdipo, cuppwvnBnke kat ano ta dvo pepn, n evragn Twy
HEAETWY BLWOLPOTNTAG TOL EPYOU OTNV evpwTaikn npwTtofouvAia RePowerEU.

* [IpOKELTAL yLa EvA EPYO TIOL KATAPXNV EXEL CLPPWVNBEel 6TL Ba BaoiZetat
otnv npotacn GREGY.
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Xpnpatodotnon

KaBe €pyo mou £xeL vAonotnBel n dpopoAdoyeital KaAvmretal katd
TouvAaylotov kata 35-40% pe etudoTnoeLg, EVW elval EVOEIKTIKO OTL OTN
Sitaouvdeon Attikn-Kpntn n etuyopnynon Ba ayyietl ta 450 ekatoppupla
gevpw, ano ta 700 ekat. ov eivatl cuvoAikd Ta KepdAata touv EZIMA ta onoia
SiatiBevral oe €pya eVEPYELAKNG EEOLKOVOUNONG.

Alekdikolvtal etudotnoetlg kovtd oto 1 610. evpw ano to RepowerEU, yia TIg
draovuvdeoelg Twyv Awdekaviowy Kat Twy vnotwy Bopetov Atyaiov.

To vrnoAouno Moco KaALTTETAL HECW Savelouou.

H npoowatn anogaocn tng PAE yla nocooto anodoong kewaiaiwv (WACC) 6,1
% ETIL TNC MEPLOLALAKNC Baong Tou AAMHE yia to 2022 evavtt 8,16 % 1tou
nTav To tTeAevutaio aitnpa tou Alaxelplotn, 8a ennpeacet tTn duvatoTnTta Tou
AAMHE va avantuéel To cLOTNUA OTO XPOVO KAl PE TOV TPOTIO TIOU EXEL
cuppwvnBel pe tnv PAE kat tnv MNoAtteia, evw o AAMHE Ba peivel xwpig toug
avaykaioug nopoug, ov Ba dievkoAuvvay tnv agloroinon Twy EVKalPLWY
CUHHETOXNG OE oTPATNYLIKEG BleBveig emevduoelg Ttou SpopoAoyouvTal.




Evxapiotoope

ywa tnv
Ttpocoxn oag!
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About Aurora

Aurora provides data-driven intelligence for the global energy
transformation

Power markets

Renewables

Storage

Electric vehicles

Hydrogen

Carbon

Natural gas

S SR N

'
VW

i

United States

- Regular detailed coverage

- Analytics on demand

Australia

AURSRA

/ Offices

Oxford | Berlin | Madrid | Paris
Sydney | Austin | SF Bay Area

250+

market experts

550+

subscribing companies

120+

transactions supported in 2021

Source: Aurora Energy Research



Market developments

Timeline of key developments from the start of the war

22 Feb

Russia recognises
two breakaway
regions in eastern
Ukraine; Germany
halts certification of
NS2

February
2022
24 Feb
Russia invades
Ukraine

8 Mar

EC publishes

its REPowerEU Energy
Strategy with a focus on
ending dependence on
Russian energy supplies

8 Mar

UK Secretary of
State announces
the UK will phase
out Russian oil
and oil product
imports by the
end of 2022

AUR S RA

5 Apr 11 May | | 21 May 01 Jun
EC proposes Russia sanctions| | Gazprom halts gas Gazprom halts gas
ban on and bans Yamal-| | supplies to Finland’s supplies to
Russian coal Europe operator| | Gasum Denmark’s Orsted
imports, and Europol Gaz, and Germany’s
Russian- blocking further Shell Energy
operated use of the pipeline Europe
vessels from by Gazprom
EU ports, but
exempts
energy
90 ) ¢ & P
; lﬁ'i"nrsigns 27 Apr 11 May 31 May
decree Gazprom halts gas Ukrainian GTSOU |Gazprom halts
o supplies to declares force gas supplies to

E;equmng Poland’s PGNiIG majeure on the Dutch GasTerra
dzprom and Bulgaria’s 32.4 mecm/d

fc:ruosrtnomers Bulgargaz Sokhranovka

“unfriendly entry point

countries”

to buy gas

in roubles

15 Jun

NS1 flows drop
to 40% of its
capacity.
European gas
prices respond,
jumping above
EUR130/MWh

‘Q.

08 Jun

Fire at Freeport
liquefaction
terminal in the
us

The timeline is not exhaustive

Sources: Aurora Energy Research



Market developments

Many countries in Europe particularly in the south and east use Russian
gas for over half of their needs

Share of Russian gas in extra-EU imports! in January-June 2021
%

@ 75-100%

O 50-75%
'y Nord Stream 1 @ 25-50%

@ 0-25%

Yamal route

Ukraine route

TurkStream

1) Pipeline + LNG flows. Share % of trade in value. Extra-EU trade flows (no intra-EU trading)

Sources: Aurora Energy Research, Eurostat database Comext

AUR <« RA

= Reliance on Russian gas is much

higher in central and eastern
Europe than in western Europe
and is nearly 100% in some
countries in southeast Europe

Ten EU Member States (Bulgaria,
Czechia, Estonia, Latvia, Hungary,
Austria, Romania, Slovenia,
Slovakia and Finland) sourced
more than 75% of their non-EU
gas imports from Russia in the first
half of 2021

The UK does not face the same
energy security risks, as it imports
very little from Russia (3-5%).
However, it remains exposed to
price risks, which could be
exacerbated if Russia were to
completely halt its gas supply to
Europe



REPowerEU Plan

The European Commission has responded to the Ukraine war with an updated AURSRA
decarbonisation strategy to reduce reliance on Russian gas

Part of over-arching EU Green Deal framework

‘Fit for 55’ REPowerEU Aurora’s assessment of REPowerEU

Achieving all the targets set in REPowerEU will be
difficult due to possible supply chain bottlenecks
and the magnitude of required investments

Proposed package reflecting a ratcheting up of
climate ambition and energy-related targets by
2030

A plan to reduce EU’s reliance on Russian fossil fuels
and fast forward the green transition
Key objectives

A = 55% reduction in GHG emissions by 2030 relative to Heightened ambition to electrify industry and buildings = Supply chain disruptions/limitations could hinder such
Emissions
1 ducti 1990 levels by doubling heat pump deployment and by requiring heightened ambitions
reduction rooftop solar installations

= 40% share of renewable energy in EU’s overall = Raise the 2030 target for renewables under Fit-for-55 =  Permitting often slowed down by NIMBYism and
Renewables energy mix by 2030 from 40% to 45%?, speeding up permitting to achieve public acceptance
2 e 20% faster? buildout in 2020s = Supply chain disruptions/limitations could hinder such
= Target of 10 mt of domestic green hydrogen production heightened ambitions
by 2030
= 36% and 39% energy efficiency improvementsin = |ncrease from 9% to 13% of the binding energy efficiency * Promotion of behavioural changes requires consumer
final and primary energy consumption, respectively target and political acceptance; important to assess the
3 Inc.r(?ase energy = Measures to encourage energy savings and promotion of  effect that suggested measures could have on
efficiency behavioural changes standard of living
= |ncrease share of sustainable fuels in aviationand = Diversify supply to reduce EU dependence on Russian = The LNG market is set to be tight up to mid-2020s
4 Ensure security of shipping to decarbonise and reduce reliance on gas = The European Biogas Association estimates that the
supply fossil fuel imports = |nvestmentin LNG infrastructure capital investments needed to reach this target could

= Domestic biomethane production of 35 bcm by 2030 be some EUR80 billion

1) Total wind and solar capacity would reach 1069GW, 644GW more than in 2022. 2) Versus “Fit for 55” baseline buildout rate

Source: Aurora Energy Research 5



REPowerEU Plan

The Commission has proposed to increase the renewables target to 1236
GW of capacity by 2030, requiring 4x faster deployment

Target installed RES capacities by 2030 Wind and solar capacity commissioned per year?!
GW GW
@ Required solar deployment
) —e
1400 90 increases as targets ramp up
1236
1200 80
1000 Average RES capacity
200 70 additions since 20109:
28.9 GW/ year
600 60
400 50 Average RES capacity
200 additions in the 2010s:
40 21.7 GW/ year
0
Current FF55 REPowerEU 30
installed
e | I
capacity 20

Target RES share of gross final energy consumption
% 10

( 22% )

. ; 0
Achieved in 2020,
surpassing the 20% target 2015 2020 2025 2030
I otherres> M solar B wind = = Avgbuild rate (2011-2021) = = Avg build rate (2019-2021)

1) Shown for EU-27 only. 2) As at the end of 2021. 3) Other RES includes hydro and biomass.

Sources: Aurora Energy Research, European Commission, Eurostat, WindEurope

AUR <« RA

The ‘Fit for 55’ (FF55) package
targeted 1067GW RES capacity by
2030 including 480 GW of wind
and 420 GW of solar

The REPowerEU plan adds a
further 169 GW, raising the target
to 1236 GW by 2030 with a focus
on solar PV, aiming for 320 GW by
2025 and almost 600 GW by 2030

42 GW of solar would need to be
deployed annually until 2025,
rising to 53 GW from 2026
onwards while 32 GW of wind
would need to be deployed
annually to 2030

These represent a cumulative
average of 80 GW required
annually, 4x faster than average
build rate over the last 10 years

To support deployment of these
capacities, the Commission also
presents the EU solar strategy and
European Solar Rooftop Initiative
and plans to speed up permitting
and innovation



Impact of war on commodities

Two scenarios are considered and compared with Central: the Immediate AURSRA
Halt and the Managed Phaseout of Russian gas supply

Immediate Halt scenario Managed phaseout scenario
Russia completely halts supply to Europe as soon as Jul-22 Europe strives to fully phase out Russian gas by the end of 2026
-96 ) 92 107
S“pp"(’b‘f’mc)e""a' 153 -153 -152 -151 -151 -150 -147 -146 122 136 151 -150 -147 -146
2022 2023 2024 2025 2026 2027 2028 2029 2030 2022 2023 2024 2025 2026 2027 2028 2029 2030
Price and policy —-T-_-_-_-_-_-_i N ™ == BN B BN B B
driven demand i 62 49 48 50 55 60 g8 62 .79 42 40 46 48 52 58 g5
86 .105
reduction vs Central
(bcm) 2022 2023 2024 2025 2026 2027 2028 2029 2030 2022 2023 2024 2025 2026 2027 2028 2029 2030
Bi
;::):;ith:?onne = REPowerEU target of 35bcm by 2030 is achieved. In 2021, biomethane production totalled 3bcm

Accelerated

. = 950GW of solar and wind capacity in EU-27 are achieved by 2030, 119GW short from the REPowerEU target
renewables build-out

LNG import capacity
buildout — additional a1 52 52 59 64 61 60
5 vsCentral (bcm) 5 26

2022 2023 2024 2025 2026 2027 2028 2029 2030

Sources: Aurora Energy Research 8



Impact of war on commodities

In the Immediate Halt scenario, TTF hub prices could increase by 86% vs AUR <« RA
Continued Flows, trading at EUR185/MWh by the end of 2022

Average annual TTF natural gas prices TTF natural gas prices — focus on 2022 prices in Immediate Halt = |n Immediate Halt, gas prices reach
EUR/MWh (real 2021) EUR/MWh (real 2021) EUR160/MWh in Jul-22, and
135 190 : EUR185/MWh in Nov-22, 48% and
180 Immedlat.e Halt =No 4 86% above Continued Flows,
120 170 Russian gas respectively
160 = As a result of the ambitious policy
105 150 T driven demand measures and
140 @@ additional supply from biomethane
90 130 and LNG, Managed Phaseout prices
120 are well aligned with Continued
- 110 Flows up to 2024
100 + = After 2026, TTF prices in both
90 scenarios average only EUR2/MWh
60 .
80 Prices could remain flat in more than Continued Flows due to:
45 70 summer 22, before jumping 16% = Permanent demand reduction
60 m-o-m in Nov-22 compared to Continued Flows
50 1 because of policy measures
30 40 . L
— = |ncreasing LNG regasification
15 ;8 buildout (more than 95% of the
2 new capacity available by 2026)
0 18 = Expanding global LNG
2015 2020 2025 2030 Jun-22  Jul-22  Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 liquefaction capacity, particularly
in the US
3
— Historical — Futures! Immediate Halt Managed Phaseout = Central

1) Futures as of 14/03/2022, aligned with Continued Flows scenario published in April by Aurora

Sources: Aurora Energy Research EOS, EIKON 9



Implications for gas markets

Bulgaria and Hungary security of supply could be at risk if European

imports from Russia were to stop

AURSRA

While Romania does not face any security of supply risk due to their abundant indigenous production. On the other hand, Bulgarian and Hungarian energy security could be endangered,

as in Central Russian gas fulfils more than 60% and 98% of Bulgaria and Hungary’s gas demand

Bulgaria-Hungary-Romania combined gas balance — Immediate Halt
bcm

30 22 21 24 22
20
10 ] ] —
0 __—-—-—-_
-10
2022 2023 2025 2030
Delta from Central
bcm
20
0
-10
-20
2022 2023 2025 2030
¥ indigenous Production Slovakia Moldova Greece [ Austria
- Turkey (Turk Stream) - Serbia - Macedonia Croatia

Risks for security of
supply

Severity of possible
shortage of supply

Mitigation factors

Bulgaria = More than 60% of gas = Pipeline import capacity
supply in Central is of from Greece has
Russian origin expanded since 2021
= Little opportunities for O » Possible implementation
LNG import capacity of measures to reduce
development demand
= Very limited storage
infrastructure
Hungary = Almost 100% of gas = Well developed pipeline
supply in Central is of O infrastructure connecting
Russian origin to all neighbouring
= |andlocked countries
= Possible implementation
of measures to reduce
demand
Romania = Romanian gas may be = Current indigenous

also needed to support
Hungary and Bulgaria

production is larger than
expected gas demand in
Immediate Halt scenario

Sources: Aurora Energy Research
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IEEG — SEE's transition to carbon
neutrality: challenges, opportunities and

implications for investment and finaneing @
European Bank

for Reconstruction and Development

3td July 2022




Overview of the EBRD

European Bank

for Reconstruction and Development

Central Europe and
the Baltic states

01 Croatia
02 Czech Republic
03 Estonia

04 Hungary

05 Latvia

06 Lithuania

07 Poland

08 Slovak Republic
Slovenia

* The EBRD has exciuded the
Russian Federation and Belarus
from receiving funding for projects
° or technical cooperanan, following
the invasion of Ukraine.

South-eastern Eastern Europe Central Asia
Europe and the Caucasus 24 Kazakhstan
10 Albania 18 Armenia 25 Kyrgyz Republic
Southern and eastern 11 Bosnia and Herzegovina 19  Azerbaijan 26 .’;{‘?f‘@“‘
Mediterranean 12 Bulgaria 20 Belarus* 27 Tajikistan
o A 13  Kosovo 21 Georgia 28 Turkmgnlstan
30 Egypt 33 Morocco 14 Montenegro 22 Moldova 29 Uzbekistan
31 Jordan 34 Tunisia 15 North Macedonia 23 Ukraine y
32 Lebanon 35 West Bank and Gaza 16 Romania 36
17 Serbia 38
() 37

13 August, 2022 2



The EBRD and the war on Ukraine @

European Bank

for Reconstruction and Development

Our Resilience and Livelihoods Framework will help in
countries directly affected by inflows of Ukrainian refugees.

Within Ukraine, the Resilience and Livelihoods Framework will
focus on four main elements:

1.

2.
3.
4

Payment deferrals, debt forbearance and restructuring
Trade finance, including for fuel imports
Emergency liquidity finance, in coordination with partners

Emergency reform support, to support the Ukrainian authorities
with immediate legislative and regulatory interventions

In the neighbouring countries taking in refugees, the
Framework will concentrate on:

1.

Energy security, including through emergency energy purchases
to compensate for loss of imports from Russia and Belarus

Municipal services and livelihoods for displaced persons, with the
United Nations saying two million people have now fled Ukraine

Trade finance
Provision of liquidity for small and medium sized enterprises

The Framework could also be extended more widely to cover
other countries with particular concerns over energy security.

Energy Security Investments

Ukraine NAK Emergency Gas Finance. Up to EUR
300 million revolving credit facility to National
Joint Stock Company "Naftogaz of Ukraine" to
finance emergency gas supply. The transaction is
part of EUR 1.0 billion package needed to buy up
to one billion cubic metres of gas. The loan will be
backed by the Ukraine's sovereign guarantee. In
addition, EBRD shareholders will guarantee up to
66% (EUR 200 million) of the loan

Moldova Gas loan. EUR 300 million to boost
energy security by acquiring strategic gas
reserves to supplement those currently provided
by Russia through Ukraine.

13 August, 2022



Renewables — Operational Approach @

European Bank

for Reconstruction and Development

* Promoting sustainable energy
* Honest broker role
« Sharing experience and best practice

Policy
dialogue

Project finance
Technical Corporate loan

cooperation  Mezzanine

Equity

Investing in Bonds

Regulatory frameworks
PPA drafting

Auction design

Grid capacity studies
Environmental Assessments
Project Preparation facility, etc
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European Bank

for Reconstruction and Development

EBRD and Renewables

Poland Estonia
1,912 MW wind 193 MW wind
130 MW biomass 20 MW biomass

25 MW solar

Romania
557 MW wind
50 MW solar

Hungary
158 MW wind

Croatia 3 o
1.5 MW biomass . . ‘f

Montenegro Mongo

72 MW wind 155 MW wind
4 MW hydro

Albania
32 MW hy
13 MW sol

D
Armen 113 MW hydro
Turkey 62 MW solar
692 MW wind 22 MW hydro

Kosovo: 4l .\_'..
137 MW wind

——
Greece
534 MW vasi

287 MW geothermal
igg '\I\:\\:VV 236 MW various ﬂ - \
110 MW solar ﬂ,u;& Renewable projects from 1991 to April 2022
24 MW hydro
* >200 projects in 30 countries
Cyprus Jordan * €.12 GW of new renewable capacity financed
Morocco 12 MW solar Egypt 408 MW solar
120 MW wind 1,173 MW solar ~ +27 MW wind * EUR >6.5bn of EBRD investment in renewables
252 MW wind
+ Equivalent total project value of EUR ¢.24bn
Map only shows greenfield capacity. MW total is greater than shown on

k map due to regional projects not included and other minor adjustments./




Energy investments in SEE

0

European Bank

for Reconstruction and Development

Bulgaria, AES, St Nikola Windfarm, 2008/21

EUR119 million senior secured loan for the
construction of 156MW Saint Nikola wind farm located
in the Kavarna region of northeast Bulgaria. Project
completed in 2010.

Additional EUR 16 million in EBRD financing in 2021.

Saint Nikola committed to support the development of
a new renewable energy programme at the Technical
University of Varna and fund scholarships for young
people from coal regions.

Serbia, Various Sponsors, Windfarms, 2017

Financing the development, construction and operation
of Dolovo 158MW and Kovacica 104.5MW windfarms.

Offtaker: EPS, with a 12-year PPA

Dolovo: 300 EURmM, o.w. EBRD 108 EURmM. Sponsor:
Masdar (60%), Taaleri (30%), DEG (10%)

Kovacica: 190 EURm, o.w. EBRD 50 EURm. Sponsor:
Enlight (100%)

First large scale private renewable energy projects in
Serbia.

Albania, KESH, Floating Solar PV, 2021 North Macedonia, ESM, Solar PV, 2019/22

Project finance loan for the first 12.9 MW Floating PV
and hydropower hybrid plant on Vau i Dejés lake in
Albania.

Loan is the first commercial basis loan from an IFI to
KESH contributing to commercialisation of this state
utility.

EUR 2.6 million WBIF funds to support innovative
technology.

EUR 5.9 million loan to ESM for the construction and
operation of a 10MW solar PV plant next to the coal-
fired TPP Oslomej on an exhausted coal mine pit, near
the town of Kicevo. Started operation April 2022.

EUR 25 million to ESM to build additional 30MW solar
PV on exhausted coal mine - 10 MW at Oslomej and
20 MW adjacent to the thermal power plant Bitola.

13 August, 2022




Energy investments in SEE (Cont.)

0

European Bank

for Reconstruction and Development

Greece, PPC, Share Capital Increase, 2021 Greece, Mytilineos, CCGT, 2021

Equity investment of EUR 75.15 million, in the context
of the share capital increase of Public Power
Corporation S.A. ("PPC”), the incumbent power utility
and the largest electricity generator and principal
supplier in Greece.

Greek state's controlling share reduced from 51% to a
blocking majority of around 34%.

Use of Proceeds: Accelerate PPC’s upsized business
plan for expansion in renewable energy in Greece as

well the expansion into adjacent markets in SE Europe.

EUR 75 million loan to of Mytilineos S.A for the
construction and operation of a 826 MW CCGT power
plant located at the Agios Nikolaos Energy Complex in
Viotia, central Greece.

The Project was compared to a low carbon
counterfactual characterised by no new fossil fuels
plants and the Bank has concluded it represents the
most economic pathway for the Greek electricity sector
to meet the Paris Agreement goal.

North Macedonia, ESM, Liquidity loan, 2022 (TBC) N.Macedonia, NER, Interconnector, 2022 (TBC)

Up to EUR 100m sovereign Guaranteed loan to ESM
(subject to Board Approval) to support the Company's
liquidity needs in the midst of the energy crises
affecting North Macedonia.

Associated policy support on decarbonisation and
energy trading.

EBRD is considering participating as part of an EUR
54.4 million package to National Energy Resources, a
state-owned joint stock company, for the construction
and operation of the North Macedonian section of the
Greece-North Macedonia gas interconnector.

The project is subject to an assessment of its
alignment with the Paris Agreement and Board
Approval.

13 August, 2022
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RES policy support

European Bank

for Reconstruction and Development

@ ‘ Energy Community « 140MW solar PV at Karavasta — 50% capacity at 24.89
o i O EUR/MWHh for 15 years. Won by Voltalia (France).
+ 100MW solar PV at Spitalle — 70% capacity at 29.89
EUR/MWh for 15 years. Won by Voltalia (France).

« 100MW wind auction. Request for Qualification closed
13 June 2022. RfP submission due May 2023.

e ’ »  Offshore wind study.
Competitive Selection and Y

SR

Policy Guidelines . . .
Prepared jointly by the European Bank for Reconstruction and Development * GZMW SOIar PV on pUb“C and prlvate Iand' FIXEd fEEd'

d the Ei Ci ity Se fat i llabs i ith th 1 1 1 1’
T ‘Eynergy’if;;ggy'" kolanaraton Wih g in-premium (FiP) caped at 15 EUR/MWh. Slovenia’s
GEN-I won 17MW.

« 100MW solar PV on former lignite mine at Oslome].
Site owned by ESM, the state energy company.
Tendered ‘revenue split’ with ESM. Won by Bulgarian
Solarpro Holding and Turkish Fortis Energy Electric —
offering an 18% revenue split.

March 2018

@@I RENA Ongoing support in:
+ Serbia Greece (Offshore wind)
*  Montenegro Bulgaria RRF
*« Kosovo Romania CfD

13 August, 2022 8
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Chris Basinski

Principal Energy Economist
Climate Strategy & Delivery
Email: basinskc@ebrd.com

EBRD, One Exchange Square
London, EC2A 2JN

United Kingdom
www.ebrd.com

Find us on social media
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This information is provided for discussion purposes only, may not be reproduced or redistributed and
does not constitute an invitation or offer to subscribe for or purchase any securities, products or

services. No responsibility is accepted in respect of this presentation by its author, the European Bank
for Reconstruction and Development (the "Bank") or any of its directors or employees (together with the
author and the Bank, the "EBRD") for its contents. The information herein is presented in summary form
and does not attempt to give a complete picture of any market, financial, legal and/or other issues
summarised or discussed. The EBRD is not acting as your advisor or agent and shall have no liability,
contingent or otherwise, for the quality, accuracy, timeliness, continued availability or completeness of
the information, data, calculations nor for any special, indirect, incidental or consequential damages
which may be experienced because of the use of the material made available herein. This material is
provided on the understanding that (a) you have sufficient knowledge and experience to understand the
contents thereof; and (b) you are not relying on us for advice or recommendations of any kind (including
without limitation advice relating to economic, legal, tax, regulatory and/or accounting risks and
consequences) and that any decision to adopt a strategy, deal in any financial product or enter into any
transaction is based upon your own analysis or that of your professional advisors, whom you shall
consult as you deem necessary.
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N! BayWare.

BayWa r.e. Projects Greece

SEE’s transition
to carbon neutralit

Cretan Energy Conference, Aurora Workshop, 03.07.2022

r.e.think energy




BayWa Group serves fundamental needs — BayWa r.e. is 100% focused on renewables

BayWa

Agriculture Building Materials Innovation & Digitalisation

SO
e

43

2

49% owned by EIP AG
r.e.think energy BayWar.e. Projects Greece 2



Facts & Figures 2021

Turnover

' BayWa r.e.

3.6 billion €

EBIT

162 million €

Employees

3,300

Globally active

29 countries

BayWa

Turnover

19.8 billion €

EBIT

267 million €

Employees

21,500

Globally active

47 countries

BayWar.e. Projects Greece
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Our portfolio covers a broad range of renewable energies

>4.5 (G\W installed capacity in wind
and solar globally.

>21 GW global project pipeline solar
and onshore and offshore wind.

r.e.think energy

10 GW under operational management;
digital asset operations expertise and

technical management for solar, wind farms
and biogas plants; services in energy trading.

[ GW direct marketing portfolio and
broad energy trading services incl. PPA.

New |PP portfolio; plans to ramp up
to 2.5 GW in the medium term.

30 years of solar distribution
experience, a wide range of quality products

and services for about 15,000
installation and sales partners globally.

Tailor-made ENergy solutions

for commercial and industrial clients
from self-consumption to green energy

supply.

BayWar.e. Projects Greece | 4



BayWa r.e. is a leader in executing PPAs around the globe, has executed PPAs for
1.7 GW of renewables and plans to do so for all its solar projects in Greece 146 MW

PPA track record

‘
Utilities & Traders rIEIDELBERGCIV\ENTGroup 1,496 MW
Bloomberg [E TG 1
NEﬂSNENEHGY Building Society

“’“L ABInBev

ajpo VATTENFALL m TESCO

2 statkraft  nolaluz . ===== 95 MW
Huhtamaki au

= Corporates = Utilites

17 GW of renewable PPAs signed,

Very tangible interest for PPAs from Greek projects
_ from biggest German and European corporates
thereof "‘750 MW with Corporates

r.e.think energy BayWar.e. Projects Greece 5




The European Commission and the Greek government are committed to moving towards
a liberalised electricity market and market participants are preparing to comply

Regulators & government are committed to move from a subsidized to a liberalised electricity market
Almost all required steps have been taken (with BESS still being in the works)

Power Purchase Agreements are the preferred way to go

Key players are preparing to execute PPAs, but many still have very limited experience
Project owners, banks, aggregators and off-takers are lacking a track record with

complex contractual structures

Credit rating of many local players not sufficient for international counterparts

Requirement of significant amounts of bank guarantees to back-up PPA contracts

r.e.think energy BayWar.e. Projects Greece



The study concludes that by 2050 Greece will become the per capita EU export champion

of green electricity by some distance

Electricity trading flows between countries as Total net ex- and imports of electricity (twn)
Il = E e = |]]

a central means for regional balancing ;
. N : . I
-97

1 ,
-

Per capita ex- and imports of electricity rwh/mil.)

= E Il e RN

b g B oo" . ’
=t 0,6
= 1,6

s

\

) \- a =
’ o, e

Net annual electriciiy flows between countries in 2050 in TWh

for the scenario focusing on electrification.
r.e.think energy

BayWar.e. Projects Greece
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To establish green energies as the third export pillar of the Greek economy, significant
expansion of the cross-border transmission grid and direct access for RES are required

Opportunity Challenge
Net electfi(():%tgi/ imports Net electfi?:?t(z/ exports B 1) u Massive expansion of
0-2 . . . .
— 2.4 JIf transmission grid required
11 TWh 30 TWh e\ = within Greece
€ 760 mill. € 1,470 mill. DN ® 2 -6 GW NTC* each
AN R to Italy, Balkans and
Overall impact on trade balance € 2.2 bn ‘ 453 Bulgaria/Romania
A new Greek export hit = Necessity to allow & manage access of RES to

transnational transmission grid to facilitate export

il (AN

Tackle grid topic as quickly as possible to
Tourism Sea transport Renewable establish RES leadership much before 2050
energy
Note: NTC = Net Transfer Capacity, describes the maximal possible transmission of electricity (in GW) between two bordering regions / countries.
Sources: www.OEC.world, Afry: “Quarterly Update Note — Wholesale Electricitly Price Projections 2022-2060 for Greece, Fraunhofer IS et. all. “Long-term scenarios for the transformation of the

energy system in Germany”, May 2021
r.e.think energy BayWar.e. Projects Greece | 8






Event Management
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