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Introductory remarks by Prof. Dimitrios MAVRAKIS
Director of KEPA, National and Kapodistrian University of Athens, Hellas
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Ladies and gentlemen

Ny s

Last year the conclusions of the 8" Forum included a call to the BSEC member -4
states to develop programmes and actions capable to tackle energy poverty in their x
countries.

These conclusions were presented by KEPA at the meeting of the Working Group on Energy of
the BSEC countries in Istanbul on the 2nd of December 2021.

The esteemed participants refrained from discussing or making any decision. The issue of
establishing procedures leading to efficient ways confronting energy poverty in our societies has
been of concern among the members of the Green Energy Network for quite a long time.

Under the coordination of BSEC — GEN, a number of project proposals have been submitted to
BSTDB and BSEC for financing in the past, in vain.

Universities from Albania, Armenia, Bulgaria, Greece, Romania, Russia, and Serbia, as well as
from Italy and the United Kingdom had participated in the relevant consortia providing the necessary
state-of-the-art of knowledge on resolving issues relevant to Energy Poverty.

Even a special Forum, sponsored by KEPA, was organized by the BSEC — GEN at the BSEC
headquarters with the participation of scientists from the aforementioned countries, again to no avail.

This year our societies face a complex of difficult challenges that increase energy poverty in our
households.

Climate change, security of energy supply and global economic recession create a destructive
spiral that threatens mostly the low-income people.

Energy poverty is already affecting an increasing number of households and these trends create a
dangerous perspective that threatens the social peace and stability of our countries.

It is for these reasons that | am coming back to ask for your attention and support, in a bankable
proposal which aims to relieve these most vulnerable parts of our societies.

It is a business-oriented proposal with nothing to do with subsidies or charities. It is a pure win-
win proposal based on the wealth that can be produced by RES.

The proposal is based on the development and implementation of a Structured Policy Dialogue
(SPD) targeting the gradual engagement of all the necessary actors in scheduled actions leading to
the alleviation of poor households suffering from energy poverty.

The hard core of the proposal lies in the development of the necessary financing tools allowing
the issue of secured bankable loans targeting access to sufficient RES generation for defined
beneficiaries, with the active involvement of their local authorities.

In this SPD there are three groups of actors that initially agree on the procedures and their gradual
involvement in the whole process.

The first group includes local authorities and the beneficiary households suffering from energy
poverty.

Criteria and terms of participation for the beneficiaries are defined by the local authorities that
undertake the obligation to represent them in the whole spectrum of activities, in both the banking
and energy constructing or energy providing sectors.

The second group includes energy constructors or providers that undertake to provide the
necessary infrastructure or the agreed amount of energy to beneficiaries through their local
authorities.
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The third group includes the funding sector consisted of an initial funding scheme that creates an
independent funding entity capable to provide the required funds to commercial banks that undertake
to issue the necessary loans for the beneficiaries with the collateral involvement of their local
authorities.

Financing of eligible consumers is carried out by loans issued by commercial banks through legal
entities created by local authorities.

The payment of loan tranches, received by the beneficiaries, is agreed upon the basis of their
financial capabilities. An agreed excess of electricity production, per consumer, is collected in a pool,
as collateral for the issued loans.

Pooling tranches of issued loans in a Special Purpose Vehicle allows the banks to transfer the loan
portfolio to the initial funding entity and raise additional funding.

I will not go on with further details that will be clarified in later stages when the SPD will have
started functioning.

On the other hand, | find it quite important to underline the decisive role that the Black Sea Trade
and Development Bank can play in the successful implementation of this proposal.

The mission of BSTDB among others is «...to effectively contribute to the transition process of
the Member States towards the economic prosperity of the people of the region..." and this fits well
with this initiative.

BSTDB has been operating so far, as a pure commercial Bank, severed from the demonstration
of the expected corporate responsibility to the people and societies of the BSEC - MS in line with its
mission, as it is written in its constitutional statute.

In this context, allow me the proposal to both the current chairmanship-in-office of BSEC and to
the PERMIS to raise the issue to BSEC - MS with the aim to instruct their governors in BSTDB to
enhance its role so as to include the task of corporate responsibility in its activities.

BSTDB with its network of national commercial banks and its interconnections with international
financial institutions can be the ideal catalyst for the enrichment of regional economic cooperation
and the formulation of such green investment tools and programs

Green Energy Network, established by the governments of BSEC, has the potential to act as an
advisor to the Bank for the development of the necessary funding tools and the implementation of
the relevant “Structured Policy Dialogue”.

KEPA can undertake to present this proposal to the forthcoming Working Group on Energy next
month provided that the necessary preliminary deliberations will be carried out with BSTDB.

Ladies and gentlemen,

I have abstained, on purpose, from mentioning other initiatives of BSEC -GEN since my aim was
to attract your attention to the issue of energy poverty.

Further information for our initiatives is included in the printed material already disseminated to
you.

I close my presentation by mentioning that | will be glad if in the next year's Forum, we have the
opportunity to discuss the follow-up of concrete projects on Energy Poverty.

Short CV

Prof. Dimitrios MAVRAKIS is the Director of KEPA, the UNAI hub for SDG7; coordinator of the “BSEC — Green
Energy Network” focused on Renewable Energy Sources (RES) and Energy Efficiency (EE) for scientists, market
stakeholders, and policy makers, from the countries of BSEC under the supervision of BSEC — PERMIS;
coordinator of PROMITHEASnet, the Energy and Climate Change Policy Network, consisted of academic
institutes from S.E. Europe, Black Sea and Central Asia; Chief editor of the “Energy View of the BSEC countries”;
Chief editor of the “Energy View of the BSEC countries”; Chief editor of the “Euro-Asian Journal of Sustainable
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Energy Development Policy”; Editor of the worldwide disseminated “PROMITHEAS newsletter”; Chairman of
the annual international scientific conference on “Energy and Climate Change” (13" year); Initiator of the
European Energy Community.

His main studies and activities are related with energy geopolitics, development of regional energy markets,
energy interconnections, transcontinental energy corridors, design of climate policy instruments, exploration
of interactions between climate policy tools, development and assessment of mitigation/adaptation policy
mixtures.

He was appointed as member of the Advisory Groups on Energy (AGE) of E.C. for FP6 and FP7 and was the
Project Coordinator of several FP6, FP7 and H2020 projects.

Current activities: He currently promotes the “UNAI Hub SDG7 Society”, the “75 UN — 75 Trees UNAI SDG7”
initiative and the Green Energy Investments Fora among the BSEC - MS. He also promotes regional
cooperation on Climate Change Policy issues among academic institutions, governmental authorities and
market stakeholders from the countries of EU and the BSEC; knowledge transfer about climate change, EE,
RES, development of scenarios for mitigation/adaptation, looking-forward energy modelling; he participates
in the BSEC Working Group on energy.
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Key-note speech by Amb. Constantinos ORPHANIDES
Minister Plenipotentiary of 1% class, Hellenic Ministry of Foreign Affairs

Honorable Professor Dimitrios Mavrakis,
Your Excellency Secretary General of PERMIS BSEC,

Your Excellencies colleagues Ambassadors,

Esteemed ladies and gentlemen,

Allow me first to present myself, | am Constantinos Orphanides, | am a career diplomat having
served in many posts both abroad and in the Headquarters of the Ministry of Foreign Affairs in
Athens. Abroad, my last posting was as Ambassador of Greece to the State of Qatar, and in Athens,
the last one before my present position, was as Director of the Department for the relations with
MENA countries. At the present, | am the Director of the B4 Department for Bilateral Economic
Relations with Southeastern Europe, Russia, the Caucasus, the Black Sea countries and BSEC issues.

I would like to start my presentation, by thanking Professor Dimitrios Mavrakis and the National
and Kapodistrian University of Athens for inviting me to this great event.

I am really very excited being here today, participating in one of the activities of the National
and Kapodistrian University of Athens, of great significance, as | have the honor to be a graduate of
this University. Adjacent to this place, that we are now, is the historic building of the Law School of
NKUA, where many years ago, | was gifted with the opportunity to be initiated to the science of law
and where | spent four of the most interesting years of my life.

Dear Professor Mavrakis,

It is a pleasure, a challenge and a great opportunity for me, to be a part of this Conference, that
you launched today and to join the very distinguished participants, from many countries, diplomats,
high ranking officials of international organizations and of Government Agencies, scholars and
scientists of a wide range of disciplines, market experts and professionals, in their joint endeavor to
explore ways, to promote projects and enlist possible financial resources and investments, aiming at
encountering some of the most serious challenges and threats that our planet is facing nowadays.

The issues of climate change, energy crisis, global economic recession and interruption of the
normal functioning of the chains of food supply are not anymore just concerns related to future
scenarios. They are the challenges we are facing today and the very heavy cost that their
consequences entail for the well-being of our societies, is imposing onus the need for an effective
response to these challenges.

This Forum is expected to offer the opportunity to an exchange of views, among others, on
regional cooperation and synergies for Green Investment, and by using the accumulated experience
in this field of certain participants, to explore the opportunities that regional cooperation for Green
investment could provide for the implementation of projects and initiatives that could alleviate our
societies from the aforementioned adverse developments.

Ladies and Gentlemen,

This conference is under the auspices of the Organization of the Black Sea Economic
Cooperation, the BSEC. This reflects and signalizes, on the one hand the fact that climate change,
Environment, Energy Security are among the fields where the BSEC unfolds its activities and on the
other hand, that the Conference has a special focus on the wider area of the Black Sea, as the BSEC
was launched thirty (30) years ago as a regionally owned initiative and it is continuing to be a genuine
regional Organization of this region. The significance also that the Organization assigns to this
conference, is reflected in the participation in the Conference of H.E the Secretary General of the
BSEC, Ambassador Lazar Comanescu and the Deputy Secretary General, Ambassador Dimitrios
Rallis, officials of the Organization and the Ambassadors of the member states of the BSEC in
Athens.
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The BSEC, was founded initially, in 1992, as a platform for dialogue and exchange of views at
the highest level, in the wider region of the Black Sea and it was in 1996, due to the optimism, at that
time, for a better World, with less division and conflicts and the prevailing enthusiasm for regional
cooperation, the BSEC was transformed into a full-fledged, regional international organization.

Greece has lent its full support to the Organization since its establishment being one of its 11
founding member-countries. We value the Organization of the Black Sea Economic Cooperation
(BSEC) as a genuine platform for regional cooperation in the Black Sea area.

Greece participates in all the activities of the Organization and has contributed to the efforts for
keeping the Organization functioning, despite the enormous difficulties that recent disturbing
developments entailed for the continuation of the operations of the Organization.

It was with great relief, that following our suggestion, with the support of other member states
and with the kind acceptance of Moldova, the term of Moldovan Chairmanship was extended for one
more semester, avoiding a major crisis in the Organization.

Greece is contributing annually, directly to the budget of the BSEC 245.000 euros, which makes
Greece one of the four major financial contributors of the Organization, the other three being, Turkey,
Russia and Romania. Meanwhile Greece is hosting two of the entities interrelated to the BSEC, the
Black Sea Trade and Development Bank in Thessaloniki and the International Centre for Black Sea
Studies in Athens, which is the think- tank of the Organization.

An important achievement of the BSEC was the establishment of cooperation with U.N. agencies
the World Bank and other regional organizations. Greece has been a strong advocate, of the
cooperation of BSEC with other organizations and more particularly for the cooperation of the BSEC
with the European Union. The International Centre for Black Sea Studies, the ICBSS, which is based
in Athens, plays an important role in the cooperation of the BSEC with the E.U. Many projects of
the EU for the region are formulated/implemented with the active participation of BSEC Member
States and PERMIS, with the latter taking part as lead partner in EU projects of millions of Euros,
while the first ever Meeting between Ministers of Foreign Affairs of BSEC and EU States took place
in Brussels in 2019.

As for the Black Sea Trade and Development Bank, it should be considered as an important
element of the potential of the organization. During yesterday’s dinner, Professor Mavrakis has made
some very interesting remarks on the potential of this Bank to play an important role in Green
Investment.

Ladies and gentlemen

I would like to conclude my remarks, by wishing to the participants of the Conference, the best
of success, for the benefit of the citizens of our countries, for the benefit of the citizens of the whole
world.

Short CV

Amb. Constantinos ORPHANIDES is the Director of B4 Directorate for the “Bilateral economic Relations with
Southeastern Europe, Russia and the Caucasian and the Black SEA countries and the BSEC since 2020 up to
present. Apart from Greek, he speaks English, French, Arabic, Spanish and Italian. He joined the Ministry of
Foreign Affairs in May 1990.
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Main points of Amb. Lazar COMANESCU'’s speech
BSEC — PERMIS Secretary General

The Secretary General of BSEC PERMIS pointed out that the Forum is
an important tool for the promotion of investments in clean energy and
announced his intention to ask the member countries of the Organization to
intensify their efforts for the green transformation of their economies and
the development of policies to address Climate Change.

He concluded by underlining his decision to strengthen efforts to promote cooperation policies
between the member states of the Organization, pointing out the positive role of the KEPA during its
long-term cooperation with the member-states of the Organization and BSEC PERMIS, in this
concept.

Short CV

Lazar COMANESCU graduated from the Foreign Trade Faculty of the Academy of Economic Studies (ASE) in
Bucharest (1972). Then he followed a course on civilization and contemporary French language in Paris -
Sorbonne (1973). In 1982, he obtained a PhD in international economic relations at ASE.

After graduation, he entered the Department of International Economic Organizations of the Ministry of
Foreign Affairs (1972-1982). After obtaining his doctorate, he lectured at the Department of International
Economic Relations of the Academy of Economic Studies (1982-1990).

After 1990, he returned to the Foreign Ministry, performing the functions of advisor and in 1993, minister-
counselor at the Romanian Mission to the European Union - Brussels (1990-1994), Director of the European
Union ( 1994-1995), general manager, advisor to the Minister of Foreign Affairs, director of cabinet (1995). In
1995 he was appointed as Secretary of State for Foreign Affairs (1995 to 1998) in the same period and
associate professor at the ASE.

Since 1998 came a period of 10 years after Romania's diplomatic representation to the European Union,
Ambassador Extraordinary and Plenipotentiary, Head of Mission of Romania to NATO and the EU (1998-2001),
Ambassador Extraordinary and Plenipotentiary, Head of the Mission of Romania to the European Union the
(2001-2007), Ambassador Extraordinary and Plenipotentiary and Permanent Representative of Romania to
the European Union (2007-2008).

On 14 April 2008, he was appointed by decree as the Minister of Foreign Affairs (April 15th. - December 22,
2008). He was ambassador of Romania in Berlin (2009-2014). In February 2015 He was appointed presidential
advisor, Head of Foreign Policy.

He is a member of the Scientific Advisory Board of the European Institute of Romania, member of the Scientific
Council of the Romanian Institute of International Studies and a founding member of the Forum of Central
Europe in Warsaw. In 2000, he was Awarded the National Order "Faithful Service" with the rank of Grand
Officer. He is the author and coauthor of courses and textbooks including: 'The World Economy' (1985, 1990,
1995), 'International economic transactions Techniques' (1989), 'Dictionary of International Economic
Relations' '(1993).

Lazar COMANESCU held two mandates as Minister of Foreign Affairs, between April and December 2008 and
from November 2015 to January, 2017. He was also Ambassador of Romania to Germany from 2009 to 2015
and head of the Romanian Representation to the EU from 2001 to 2008.
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Main points of Amb. Andrei POPOV’s speech

Ambassador of the Republic of Moldova to the Hellenic Republic
Current Chairmanship-in-office of BSEC

Amb. Andrei POPQV referred to the contribution of his country to the
smooth operation of the BSEC by accepting the extension of the
chairmanship of the Organization for a consecutive term. He mentioned the problems that have been
created in his country by the war developments in Ukraine and the ongoing disruption in the security
of its energy supply. Finally, he pointed out the need to be promoted policies related to tackling
energy poverty in the region.

Short CV

He is currently the Ambassador of the Republic of Moldova in Greece and Cyprus. He is former Member of the
Parliament (2009), Deputy Minister of Foreign Affairs and European Integration (2009-2013) and was
Ambassador of Moldova to Austria, Slovakia, OSCE and International organisations in Vienna (2013-2016). In
the later capacity, in April-August 2014, he served as the Chairperson of the OSCE's Forum for Security
Cooperation (FSC). In 2016, in the middle of his ambassadorial mandate, he resigned from the diplomatic
service in sign of disagreement with the policies of the ruling Democratic Party's leadership.

In 2004-2009, Popov was the executive director of the Foreign Policy Association of Moldova (APE) and
founder of the Transnistrian Dialogues program. From 1997 to 2004, he served in different capacities in
Moldovan diplomatic service: first in the Embassy of Moldova in Washington (1997-2001) as Second/First
Secretary, then in the Foreign Ministry's General International Security Department (2001-2004) as its Deputy
Director/Director.

He started his career in 1996 as Press and Information officer at the United Nations Development Program in
Moldova.

25



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

26



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

Remarks by Prof. Asaf HAJIYEV
Secretary General of PABSEC

The Secretary General of PABSEC in his presentation pointed out that the
further development of energy projects in the region will enhance energy security in Europe and
beyond and will ensure better economic growth. Building regional cooperation and strengthening
economic cooperation relations remains a priority for the countries of the region, which should unite
efforts to ensure peace, stability and sustainable development.

Short CV

Dr. Asaf HAJIYEV was born in 1951. 2001-2015 was Professor and Chair of the Department of Theory of
Probability and Mathematical Statistics at the Baku State University. In 2014 he was elected Academician
(Executive member) of the Azerbaijan National Academy of Sciences, Institute of Control Systems.

He holds the Dr. Sci. degree from Bauman Moscow State Technical University (1992) and has done Ph.D.
(1979) and post-doctoral research (1985-1989) at Lomonosov Moscow State University. He has vast research
and teaching experience as the Chair of the department of Probability and Statistics, and of the Department
of Controlled Queues, Institute of Control Systems at the Azerbaijan National Academy of Sciences; Chair of
the Department of Theory of Probability and Mathematical Statistics, Baku State University; Senior Scientific
Researcher, Department of Probability Statistics, Royal Institute Technology in Stockholm. Being a renowned
researcher, he has served at the several universities around the world including China, Germany, Italy,
Portugal, Sweden, Turkey, and USA. He serves on the editorial boards of many prestigious national and
international academic journals. He has been an organizing member and the Keynote speaker at numerous
international conferences. He has been honored with many prestigious awards like: Azerbaijan Lenin
Komsomol Prize Winner on Science and Engineering; Grand Prize at the International Conference
“Management Science and Engineering Management” Macao; and Grand Prize at the international
Conference “Management Science and Engineering Management” at Islamabad, Pakistan.

He is the Honorary Academician of Academy of Sciences of Moldova, foreign member of the Mongolian
National Academy of Sciences, Member of TWAS (The World Academy of Sciences), Honorary Professor of
Chengdu university (China) and elected member of the International Statistical Institute.

He has also the honor of holding the office of the Vice-President and since 2015 the Secretary General of the
Parliamentary Assembly of the Black Sea Economic Cooperation Organization. He serves on the boards of
many international academic organizations and institution. He has more than 150 peer reviewed scientific
publications to his credit, published in the highly reputed journals.
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Speech of Amb. Burak OZUGERGIN

Ambassador of Turkey to the Hellenic Republic

Mr. Deputy Secretary General,
Mr. Director, L
Distinguished Ambassadors, Dear Colleagues, ‘

The snapshot of our regional energy market is not reassuring at the
moment. Demand is growing, while import dependency is causing havoc on our economies. The war
in Ukraine brought to the surface a stark truth— that we need to address our import dependency, and
we need to do it now. By the way, what a difference just one year makes — among the conclusions of
last year’s Forum was that the energy sector was seriously affected by the pandemic, and that the
pandemic was causing excessive supply and low demand.

The war took care of that. Now we are all scrambling to find alternative energy sources. But many
of these alternatives, like increased LNG deliveries, are more like patchwork solutions for the
moment. Even then, the critical challenge remains, and that is having to deal with the climate crisis.
Therefore, while we address the most urgent tasks of today, i.e. finding energy to heat our homes and
offices and factories and to operate our vehicles, it increasingly looks like turning to renewable
sources of energy is no longer a luxury best left for the rich. The trick will be finding the correct mix
and pace for the transition to renewables.

Speaking of renewables, Tiirkiye is fifth in Europe and twelfth in the world in terms of renewable
installed power capacity, first in Europe and third in the world in geothermal energy, sixth in Europe
in solar and wind energy, first among BSEC members and second only to Norway in Europe in
hydropower, and lastly, first among BSEC members in biogas and bioenergy. We are now looking
to hydrogen, given its potential role in achieving a sustainable energy future.

I am not throwing out all these rankings to feel good. But | do want to get the message across that
we are actually implementing what we are preaching.

Dear colleagues,

Many renewable energy sources are weather-dependent to some degree. As our governments
pursue the decarbonisation of energy systems, mainly through increasing levels of solar and wind
power production, we need to ensure we have sufficiently robust and diverse sources of energy,
including grid reliability to ensure secure supplies, including in case of extreme weather events.

The green transition will not happen overnight, as we will still need hydrocarbons to diversify our
energy mix even after the transition. The eventual decommissioning of existing power generation
structures, i.e. fossil fuel consumption, requires very careful assessment We can ensure supply
security and reduce dependency by investing in renewables as well as investing and cooperating in
local and regional hydrocarbon projects.

To this end, we continue pursuing domestic hydrocarbon projects.

The discovery of 405 billion cubic meters in the Sakarya field in the Black Sea by the drillship
Fatih in 2020 represents a milestone for the Turkish energy sector. A subsequent, second discovery
was made in June 2021 of 135 bcm, which brought the cumulative gas find to 540 becm. This amount
can increase with further technical assessments of the location and its surrounding area.

But obviously, energy is more than thermal units and joules and watts. Energy is politics. Energy
can bring together, and it can cause great friction. In an ideal world, each country would have
sufficient natural resources to meet its energy needs. But we definitely do not live in an ideal world.
Not even close. We therefore need to cooperate. We need to cooperate based on international law
and within a spirit of good neighborliness.
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Consequently, we in Tiirkiye are of the opinion that the most feasible solutions to energy
guestions in our region would be attained through inclusive policies. In that spirit, we are quite a
dynamic player in the regional energy market. We are a large market as well as an energy hub.

For instance, you are all aware of the Trans-Anatolian Natural Gas Pipeline (TANAP), through
which Greece and other connected countries receive Azerbaijani gas. As you know, TANAP is the
backbone and comprises the longest stretch of the Southern Gas Corridor (SGC). It has certainly
become crucial for Europe in these trying times. The good news is that TANAP’s current
transmission capacity of 16 billion cubic meters (bcm) of gas a year will be doubled in the period
ahead.

In this regard, | want to underline once again that we want to see energy as a means of cooperation.
There is nothing wrong with a little healthy competition, but this should not rise to the level of bitter
rivalry or even hostility. Energy diplomacy should not entail zero sum games.

Ladies and gentlemen,
In any case, we are all in a race against time.

A race to become more energy sufficient and less energy dependent. At the same time a race to
save our peoples from the adverse effects of climate change. The war shows us how far behind we
fell, simply because we preferred business as usual over pursuing long-term goals. And the wildfires
every summer for the last few years should be a wakeup call. There is simply no time to lose.

The quicker we realize that, the less painful our transition toward the new era will hopefully be.
Thank you.

Short CV

He started in 1985 his career as Attaché at the Department of International Economic Relations. For the period
1987 -1992 he served as Attaché at the Cabinet of the Minister of Foreign Affairs and at the Turkish Embassy
in London as Attaché, Third and Second Secretary. He was the Vice-Consul, Turkish Consulate General in
Benghazi for the period 1992-1994. He joined the Cabinet of the Undersecretary of the Ministry of Foreign
Affairs as Second and First Secretary from 1994 to 1996. In 1996, he was positioned at the Permanent Mission
of Turkey to the United Nations as First Secretary and Counsellor. He became the Chief of Section, Acting Head
of Department of Maritime Affairs in 2000. For the period 2003 —2007, he was Counsellor, First Counsellor at
the Turkish Embassy in Washington. In 2007 he was Head of Department, European Union Affairs and in 2008
under the Minister of Plenipotentiary, he was the Head of Information at the Department and Foreign Ministry
Spokesperson. From 2010 up to 2018 he served as Ambassador of the Republic of Turkey to Croatia, Director
General for Bilateral Political Affairs and Acting Deputy Undersecretary for Bilateral Political Affairs. He is the
Ambassador of Turkey at the Hellenic Republic since 18.12.2018.
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Speech of Amb. David DONDUA

Ambassador Extraordinary and Plenipotentiary of Georgia
to the Hellenic Republic

Dear colleagues,

Today we are brought together to exchange views and share initiatives on
how renewable energy and low-carbon alternatives can help countries to achieve
sustainable economic development and materialize the long-term vision of transforming the wider
Black Sea Region into a model for clean energy.

This forum is an excellent opportunity to share information on the best practices and challenges
in the area of renewable energy, discuss the latest developments in the global energy market,
including perspectives on clean energy.

From the onset, | should note that peace and stability in our region is key for the regional
development and lasting prosperity, but challenges persist. Our region continues to face multiple
challenges — political, economic and global pandemic are just a few to name. Altogether, regretfully,
these challenges adversely affect the fragile situation and harm the peaceful development of our
region.

Georgia is particularly concerned with the efforts by the Russian Federation to redraw the
European security architecture and undermine the principles of international law in our
neighbourhood and beyond. We see well-reported pattern with military aggressions in Georgia and
Ukraine as extremely dangerous for world peace with immediate repercussions for our shared region.

These developments in the region have adverse effects on energy security, contributing to
enhanced energy insecurity, forcing Governments their energy sources. Thus, renewable energy
plays an important role in supporting energy security as it can address environmental as well as
security objectives.

In order for governments to obtain greater security of energy supply, and to help meet their climate
change policy targets, greater uptake of more energy efficient technologies, demand reduction, and
adding more renewable energy systems to the national portfolio make good sense. Security of energy
supply should be a key objective of governments if they are to meet other objectives relating to
economic growth.

To this end, in close collaboration with our partner countries, Azerbaijan and Tiirkiye, we are
deepening regional cooperation on energy security issues, based on our common interests and shared
vision on global security. We are going to further support expansion of hydrocarbon and electricity
supply chains from the Caspian Sea to the European Market, since diversification of energy sources
remains an important issue for the countries of the South Caucasus and the EU.

It is well known that our transit corridor, has proved itself as a reliable link, in more than two
decades old, regional cooperation in delivering hydrocarbon resources together with our partner
countries Azerbaijan and Tiirkiye via the West Route Export Pipeline (WREP), Baku-Thilisi-Ceyhan
Oil, Baku-Thilisi-Erzurum Gas Pipelines and Southern Gas Corridor which has been a tremendous
success thus actively contributing to the Energy security of the European Union. Geopolitical
context, in particular international sanctions imposed on Russian Federation, has further boosted our
role as an essential transit channel.

Investments in Green Energy are crucial for the modernization of the energy sector and for
achieving the SDG 7 Goal and, more generally, for economic growth, job creation and increasing
energy security.

Taking into account Georgia’s commendable potential in renewable energy sources, we aim at
becoming regional leader in green energy production. Georgia has substantial capacity for power
generation from renewable energy sources to supply not only internal market, but also neighbouring
countries (only up to 27% of the hydro potential s utilized). In this regard, | would invite Greek
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energy companies to visit Georgia, explore business opportunities and expand business activities in
Georgia.

GoG is working with the partner countries to develop the Black Sea Submarine Cable Georgia -
Romania project connecting South Caucasus Region directly to the South-East Europe via sub-
marine cable crossing Black Sea. The World Bank has prepared a report on Preliminary Economic
Analyses of the Project and proved that it is economically viable. Project will support development
of renewable energy sector, increase transit opportunities/back-to-back trade options between the EU
and South Caucasus Region.

Let me once again reaffirm the commitment of my government to the implementation of the SDG
7 Goal to ensure access to affordable, reliable, sustainable and modern energy for all.

It should be mentioned, that within the framework of the Paris Agreement and EU-Georgia
Association Agreement, Georgia has set ambitious plans to achieve climate change mitigation and
green economy development.

This year, Georgia signed agreements with Switzerland and Japan on emissions trading. This will
help Georgian, Japanese and Swiss companies to implement joint projects in various fields, including
renewable energy - hydro and solar power plants, power generating equipment, devices, ways of
generating energy from waste, and the most energy-efficient transport systems.

I believe that access to carbon markets will help Georgia to implement its climate agenda,
obligations set forth in the International Agreements.

BSEC Member states should act with greater speed for decarbonizing the energy sector and for
implementing the targets of the Paris Agreement, by creating a favorable administrative and legal
climate framework for Green Investments and intensify efforts to explore possibilities to finance
Green Energy projects in the region.

Efficient coordination and active collaboration among BSEC Member States and between the
public and private sectors is essential if renewable energy technologies are to be successfully
developed to help meet the goals of sustainable development and climate change mitigation, as well
as to reduce the risk of continuing disruptive energy supplies.

In conclusion, let me underline that Georgia is determined to maintain intensive efforts with
Member States and support all the proposals aimed at further sustainable development of the Black
Sea region.

Thank you.

Short CV

Amb. David DONDUA was appointed as Deputy Foreign Minister in November 2014. He is in charge of policy
planning, security policy, conflict resolution and bilateral relations with neighbouring countries. He leads
Georgian delegation at Geneva International Discussions and chairs State Commission on delimitation and
demarcation of state borders. Prior to his current assignment David Dondua served as First Deputy State
Minister for European and Euro-Atlantic Integration (2012-2014) and Chief of Cabinet of the Chairman of
Parliament of Georgia (2008-2012). He is a career diplomat. He joined the Ministry of Foreign Affairs in 1993
and held different position in the capital as well as abroad, including Deputy Chief of Mission at the Embassy
to US and ambassador to NATO. David Dondua is also associated professor of Tbilisi Open University and guest
lecturer at Thilisi State University. Before joining Foreign Service, he worked as an assistant professor at the
Institute of Geography of the Academy of Sciences of Georgia and was deputy director of Tbilisi #6
Gymnasium. Amb. David Dondua is founder member of Georgian Oral History Association and member of
scientific council of Geographic Society of Georgia.
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Main points of Amb. Jakub KARFIK’s speech

Ambassador of the Republic Czech to the Hellenic Republic
- Presidency of the EU Council

The Ambassador of the Czech Republic to the Hellenic Republic referred to the EU policies
related to the developments in the war in Ukraine, the issues of the economic recession and especially
the issues related to the Security of Energy Supply in the EU countries and pointed out the need for
international and regional cooperation to address these problems.

Short CV

On 26 May 2020, Amb. Jakub KARFIK presented the Letters of credence to the President of the Hellenic
Republic Mr. Katerina SAKERALLOPOULOU, accrediting him as Ambassador Extraordinary and Plenipotentiary
of the Czech Republic to the Hellenic Republic. He joined the diplomatic service in 1995.
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Speech of Amb. Amrit LUGUN

Ambassador of the Republic of India to the Hellenic Republic

Prof. Dimitrios MAVRAKIS, Amb Lazir COMANESCU, Prof. Asaf
HAJIYEV, Amb. Dimitrios RALLIS, my fellow Ambassador colleagues,
other members of the Diplomatic Corps, experts on energy present here,

Ladies and Gentlemen,

| would like to thank the organizers of the 9" Annual Green Energy Investments Forum for
inviting me as representative of my country, India to share what my country has been doing on
“energy and climate change” in the global and regional context.

India is now the third largest energy consuming country in the world. The country has set an
ambitious target to achieve a capacity of 175 GW worth of renewable energy by the end of 2022,
which expands to 500 GW by 2030. This is the world's largest expansion plan in renewable energy.

India was the second largest market in Asia for new solar PV capacity and third globally (13 GW
of additions in 2021). It ranked fourth for total installations (60.4 GW), overtaking Germany (59.2
GW) for the first time.

The country’s installed renewable energy capacity has increased 396% in the last 8.5 years and
stands at more than 159.95 Giga Watts (including large Hydro), which is about 40% of the country’s
total capacity (as on 31st March 2022). The installed solar energy capacity has increased by 19.3
times in the last 8 years and stands at 56.6 GW as of 1st June 2022. The installed Renewable energy
capacity (including large hydro) has increased from 76.37 GW in March 2014 to 159.95 GW in May
2022, i.e. an increase of around 109.4%.

Government of India has set targets to reduce India’s total projected carbon emission by 1 billion
tonnes by 2030, reduce the carbon intensity of the nation’s economy by less than 45% by the end of
the decade, achieve net-zero carbon emissions by 2070.

The Indian Renewable Energy Development Agency Limited (IREDA), has committed to take
forward the Hon’ble Prime Minister of India’s vision of complete solarisation of at least one city in
each State of India and to participate in “One Sun, One World and One Grid” Plan. Till 2021, IREDA
has finalised close to 3000 renewable energy projects in India and has supported green power
capacity addition of close to 18000 megawatt in India. The Organisation is committed towards
Government of India’s common goal to ensure access to affordable, reliable, sustainable and green
energy for all, while always keeping the citizens at the centre of this transition.

At the regional level, the South Asian Association for Regional Cooperation (SAARC), of which
India is a member, a Framework Agreement for Energy Cooperation (Electricity) has been signed on
27 November 2014 for promoting cooperation and transmission of energy in the region, including
production and sharing of renewable energy. Cooperation and linkages with other regions of ASEAN
lying to the east, and Middle East and Gulf lying to the west, in energy are also taking place through
various plans and alliances, including exploring the possibilities at sub-regional level. For example,
transmission of surplus hydro-electric energy from Nepal and Bhutan, two countries rich in hydro-
electric power potential, through India to Bangladesh. In addition, energy cooperation is part of
cooperative activities of Bay of Bengal Initiative for Multi-Sectoral Technical and Economic
Cooperation (BIMSTEC), another regional organisation, of which India is a part.

At the global level, on the sidelines of the 21st Conference of Parties (COP21) to the United Nations
Framework Convention on Climate Change (UNFCCC) held in Paris in 2015, India, jointly with
France, launched the International Solar Alliance (ISA). ISA is an action-oriented, member-driven,
collaborative platform for increased deployment of solar energy technologies as a means for bringing
energy access, ensuring energy security, and driving energy transition in its member countries.

The ISA strives to develop and deploy cost-effective and transformational energy solutions
powered by the sun to help member countries develop low-carbon growth trajectories, with particular
focus on delivering impact in countries categorized as Least Developed Countries (LDCs) and the
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Small Island Developing States (SIDS). Being a global platform, ISA’s partnerships with multilateral
development banks (MDBs), development financial institutions (DFIs), private and public sector
organizations, civil society and other international institutions is key to delivering the change its
seeks to see in the world going ahead.

The ISA is guided by its ‘Towards 1000’ strategy which aims to mobilise USD 1,000 billion of
investments in solar energy solutions by 2030, while delivering energy access to 1,000 million people
using clean energy solutions and resulting in installation of 1,000 GW of solar energy capacity. This
would help mitigate global solar emissions to the tune of 1,000 million tonnes of CO- every year.
For meeting these goals, the ISA takes a programmatic approach. Currently, the ISA has 9
comprehensive programmes, each focusing on a distinct application that could help scale deployment
of solar energy solutions. Activities under the programmes focuses on 4 priority areas — Analytics &
Advocacy, Capacity Building, Programmatic Support, and readiness and enabling activities, that help
create a favourable environment for solar energy investments to take root in the country.

The International Solar Alliance Secretariat has been set up in Gurugram, near Delhi for the
purpose. India has provided support worth US$ 27 million towards hosting the ISA secretariat,
created an ISA corpus fund, offered training support for ISA member countries at National Institute
for Solar Energy (NISE) and also provided support for demonstration projects for solar home
lighting, solar pumps for farmers and for other solar applications. Apart from contributing to ISA
Corpus Fund, India contributed US $ 62 million for the establishment of ISA Secretariat.
Additionally, India is providing 500 training slots in solar energy to the ISA members every year and
have either completed or are implementing 13 solar projects worth US $ 143 million worldwide.
India is offering $ 1.4 billion in assistance to 27 other projects in 15 other developing countries. 90
countries have so far signed and ratified the ISA Framework Agreement, including Greece, which
joined the Group in June 2021.

During her visit to India from 24-25 April 2022, as the President of the European Commission, H.E.
Ms. Ursula Von Der Leyen, made the following comments in her statement: “I spent an exciting day
at the International Solar Alliance. Energy security is one of the most pressing topics for India as well
as Europe. The EU will diversify away from fossil fuels and will invest heavily in clean renewable
energy. Therefore, cooperation with India not only on solar but also on green hydrogen is critical.”

In the context of what is currently going on globally, energy security, especially renewable
energy, has gained considerable importance, both for development and environment. | hope that the
15" International Scientific Conference with focus on Black Sea Economic Cooperation Region
(BSEC) will be able to come out with a roadmap for promoting energy security. With the goals,
commitments, and activities India has undertaken, both regionally and globally, on the subject,
collaborating with India and its region could be planned/undertaken.

Short CV

Amb. LUGUN served as Desk Officer for India Technical and Economic Cooperation Programme in the Ministry
of External Affairs from July 1993 to June 1995. He was a Second Secretary, Embassy of
India, Doha, Qatar from June 1995 to September 1998. He served as First Secretary at the Embassy of
India, Paris, France from October 1998 to December 2001. During his time in Paris, Lugun was accused of
beating and sexually abusing Lalita Oraon, his family's live-in servant. The case would cast a shadow
on France—India relations.

After Paris, Lugun was First Secretary at the Embassy of India, Algiers, Algeria from January 2002 to August
2004. At the Ministry of External Affairs from September 2004 to December 2008, he was a Director in the
territorial divisions of Eurasia and Latin America. From March 2009 to September 2010, he was posted to the
Indian Embassy, Manila. He then served as Director in the SAARC Secretariat in Kathmandu, Nepal. Later he
was Ambassador of India to the Republic of Yemen and then Joint Secretary of Consular, Passports and Visas
at Ministry of External Affairs.

He is the Ambassador of India to Greece since 29 July 2020.
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DAY 1: 9*" Green Energy
Investments Forum

Session 2 — Symposium (Working lunch)
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The 1% BSEC-GEN and BSEC-PERMIS Symposium

The Symposium was held, for the first time, with the participation of their Excellencies, the
Secretary General and the Deputy Secretary General of PERMIS, the Ambassadors of Moldova and
Georgia from the troika of the BSEC-Chairmanship-in-office, the Secretary General of the
Parliamentary Assembly of the Black Sea Economic Cooperation (PABSEC), the BSEC-GEN
Coordinator and members of the network from Albania, Azerbaijan, Moldova, Serbia and Greece.

The Symposium provided the opportunity for a sincere exchange of views between the
participants on the problems and the potential of the network to promote cooperation on issues of
common interest.

The university professors of the BSEC - GEN underlined their efforts to support the BSEC
policies especially in the fields of Energy Efficiency, in identifying and overcoming behavioral
obstacles in implementation of policies and concluded with their efforts to convince BSTDB to get
involved in developing and implementing bankable projects against energy poverty.

They informed BSEC PERMIS, that members of the network have benefited by the EU Horizon
financing procedures and underlined the need to continue and enhance the cooperation with partners
from BSEC Member States. They have organized seminars and meetings in almost all BSEC — MS
and have participated to all calls for proposals made by BSEC.

In this context, it was discussed the perspective for a joint action to address the problems of energy
poverty, in cooperation with the member countries of the Organization in the framework of a
"Structured Policy Dialogue" that the BSEC — GEN and its members have the potential to conduct.

The Symposium ended with a statement made by the Secretary General of BSEC PERMIS that
these issues will be introduced at the next meeting of the Working Group on Energy of the BSEC - MS.

The works of the 9" Green Energy Investments Forum were funded by the Hellenic Green Fund of
the Ministry of Environment and Energy (Financial Program "Financial support for extrovert
actions 2022").
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Address by Prof. Andonag LONDO LAMANI

Technical University of Tirana, Albania

Good morning, Ladies and Gentlemen,

I would like to start by thanking the organizers of this event and especially
Professor Mavrakis for the invitation to me to participate in the 9" Green Energy
Investments Forum and the 15" International Scientific Conference on Energy
and Climate Change.

It is a great honor to be among such distinguished personalities during this important event. It
really offers a great opportunity to discuss and be informed about developing projects and ways of
investments that will assist the economies of the BSEC Member States to acquire a more “green
identity”. This event, besides its importance both for the business and scientific worlds, gives us the
possibility of addressing an important subject — climate change, which is not anymore treated like a
national issue. The subjects of energy and climate change found a honorable place in the agendas of
countries, regional and international organizations.

Briefly | want to present here some objectives of the Albanian government regarding one of the
main dimensions of the energy union which are Climate action, renewable energy and the
decarbonization of the economy. Certainly, the Albanian government is preparing all the legal
documents about other priorities such as energy security; internal energy market; energy efficiency
and research innovation on competitiveness.

Albania has a considerable potential of Renewable Energy Sources (RES). The use of such
sources for energy production represents a long-term strategy for implementation of three objectives
of energy policies of the country, such as: i) support for the overall economic development; ii)
increase of the security of energy supply and iii) protection of environment. Albania committed to a
binding 38% target of energy from RES in gross final energy consumption in 2020, starting with
31.2% in 2009. In 2015, according to the energy balance published by EUROSTAT, Albania
achieved a 34.9% share of energy from RES, above the third indicative trajectory of 34.3%. Thanks
to the favorable geographic position in the Mediterranean Sea Basin, Albania has significant potential
of RES such as, water, wind, sun, biomass and geothermal.

The reasons for investing in RES at Albania are the following:

e The Government in its General National Plan “Albania 2030” has set Renewable Energy as
the key priority, for developing a “Green Energy”- driven economy;

e Incentives, governmental support and facilitation of investments;

e High-quality experienced engineering and technical workforce, particularly in the
hydropower sector;

e Proven record of successful foreign investments in the sector.

The implementation of the RES Strategy will increase the security of Albania’s energy supply
and begin to integrate the Albanian energy market into regional, the Energy Community and the
European markets.

Hydroelectric energy

Albania has a Huge Potential for Hydroelectric Energy. Water resources are among the most
important natural resources in Albania. The major rivers and hundreds of smaller rivers and streams
as well as the hydrographic territory of Albania of about 700 m above sea level, offer a considerable
potential for investments. Only 35% of hydroelectric energy potential is currently being utilized.

Wind energy

Albania has an unexploited wind power potential, especially along the Adriatic Coast where many
areas with high wind energy potential are located. The main part of the territory (app. 2/3 of the
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whole surface) is hilly and mountainous (east of the country). The coastline is in the direction of
North-South. The overall potential of wind energy that may be produced through wind parks has
been estimated at more than 2,000 mW. In the next five years the Government of Albania aims to
generate 5% of total electricity from the wind sources.

Solar energy

Within the territory of Albania, we have a considerable potential of solar energy, where many of
its areas are exposed to a radiation that reaches from 1185 kWh/m? per year up to 1700kWh/m? per
year. On clear weather, every square meter of the horizontal surface of this area may absorb around
2200 kWh per year.

Petroleum and gas energy

Albania has a significant volume of oil reserves, producing more than 1.4 million ton/year.
International oil & gas exploration companies are already established in Albania. The Albanian oil,
gas and by products market is a free, open, and liberalized market and the Government of Albania
plays only a regulatory role.

Consequently, as | mentioned above, there is a strong interest in the energy sector to attract new
workforce and to attract new investments from local and foreign business.

Thank you for your attention!

Short CV

Full professor at the Energy Department since 1980. He teaches Energy Efficiency; Fluid Mechanics, Fluid
Machinery; Internal Combustion Engines, Fluid Power. He is currently the Executive Director of the SEEIESD
(South East Europe Institute for Energy and Sustainable Development). Starting from August 2019 he is the
National Contact Point for HORIZON 2020 “Secure, clean and efficient energy”. His main research interests
are in the field of Energy and Climate Change etc. He was the leader of projects funded by the European Union
(FP7; TEMPUS) in the field of renewable energies and energy efficiency as well as in projects funded by the
Albanian government (Program for Water and Energy 2007 - 2017). Information at: http://www.seeiesd.org/.
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Intervention of Dr. Mihai TIRSU

Director of Institute of Power Engineering, Moldova

All of us know very well that energy poverty is a widespread problem across
Europe, as between 50 to 125 million people are unable to afford proper indoor
thermal comfort. At the end of year 2021 along with the COVID-19 pandemic
and the related health crisis, the Republic of Moldova faced a significant
increase of the gas prices as a consequence both of the very tight global energy markets and the
amended contract with its gas supplier — Gazprom. This situation has had a significant negative
impact not only on Moldova’s economy, but on the ability of the most vulnerable households to
afford gas throughout the winter period. This problem became more stringent after the Russian war
against Ukraine, which resulted in a huge higher price on gas and electricity. The gas price increased
about 7 times compared to that of the same period a year ago, that respectively resulted in a tariff
increase for electricity, as it is produced from the same gas procured from Russia.

At national level, there are several approaches to define energy poverty: those provided by the
regulatory and policy framework, but also those used in the analysis of absolute poverty and living
standards of the population. Even if energy poverty is not defined in the social protection legislation,
the Aid for the cold period of the year is granted simultaneously with the Social Aid poverty benefit
as an instrument of supporting households during the five cold months (from November to March),
when they are most vulnerable under the energy perspective. There are also other compensatory
mechanisms designed and regulated to reduce the effects of rising energy tariffs on vulnerable
groups, such as: i) financial assistance for energy recourse mechanism implemented by the Chisinau
municipality; ii) on-bill compensation mechanism introduced by the Government at the end of 2021.

According to the Household Budget Survey data (HBS), the expenses for energy in 2020 were
classified in the second place according to their importance, following the expenses for food products
and non-alcoholic beverages. The energy use pattern differs among areas of residence in Moldova.
Thus, the energy sources with the higher share of the urban households’ expenses are electricity and
network-supplied gas, while the rural households spend more on wood, logs, sawdust, etc. and
electricity. In general, rural households have lower expenses, as the total monthly average
consumption expenditures account only for 2/3 (66%) when compared to those of the urban
households, while the energy expenditures in villages represent almost 90% when compared to those
registered by urban households.

Consequently, of both COVID-19 and energy crisis, the national poverty in 2020 raised to 26,8%
and extreme poverty raised to 10,8% (almost twice compared to that of year 2015). Now, after the
Russian war against Ukraine the figures became much higher. So, for facing Moldova’s energy
poverty and for all countries members of the Black Sea Economic Co-operation Organization
(BSEC) that are facing the same problem, we need to find a specific approach to solve this problem.
| consider that Green Energy Investments Forum 2022 is the right platform to identify useful
instruments, commercially viable to solve in the future this very important problem. In this context |
support the involvement of BSTDB and the development of an appropriate financing tool to
overcome problems related to energy poverty.

For Moldova energy efficiency is also an important issue to be solved, as Moldovan consumers
are paying a lot for energy due to high heat losses of their buildings. Here dedicated
programs/projects are needed to increase our energy efficiency, as currently we have 3 times higher
energy intensity compared to the average level of EU. Also, regional cooperation in development
and implementation of best available technologies is good opportunity to reduce energy poverty and
to increase income of people.
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Short CV

Mr. Mihai TIRSU is a Dr. of technical sciences and has an experience of over 25 years in the energy sector.
Currently he holds the position of Director of the Institute of Power Engineering of the Moldova, which is the
only public research institution in Moldova and provides scientific support to the Ministry of Infrastructure
and Regional Development (Government) in developing and implementing strategic documents in the energy
sector such as: Energy Strategy of Moldova 2030, Energy balance forecast for short-term and long-term,
National Energy Efficiency Plan, Electricity law, Energy Efficiency low, Renewable Energy law, etc. He has vast
experience both as manager of international and national projects and as an executor. Also, he has experience
as an expert in several key projects in Moldova financed from European funds. The main research activities
are related to studies for developing different scenarios for interconnection of power system of Moldova with
ENTSO-E, elaboration of measures directed to strengthening and development of energy system, modelling
of power system operation regimes, developing future scenarios, analysis of power plant development both
traditional and renewable, elaboration of recommendations for balancing the energy system in case of
increasing intermittent generation sources (renewable), developing innovative equipment for directing the
flow of power in transmission network. Results of research activities are provided in more than 190 scientific
papers and patents.
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Address by Prof. Dejan IVEZIC

University of Belgrade, Serbia

Discussion related to the possibilities of regional cooperation and the
creation of projects related to energy poverty and energy efficiency.

The problem of energy poverty in Serbia has existed for years, but in the previous period, it was
not considered separately from poverty in general. However, the significant increase in energy prices
put this problem in focus. In 2021, energy poverty was finally officially defined as "a state in which
the household does not have sufficient opportunities to provide the necessary energy necessary for a
healthy and dignified life in a way that does not endanger other basic household needs or wider
community".

Energy poverty is reflected in the impossibility of purchasing and paying for energy or fuel
(electricity, natural gas, firewood) or in the use of environmental and health-unacceptable materials
for energy needs (waste, old tires, used motor oil, etc.). Energy poverty is most evident during the
winter season and is related to the heating of living spaces. Initial research indicates that the problem
of energy poverty is largely related to the problems of inefficient buildings — single and multifamily
houses and apartments, as well as the use of inefficient heating devices. Energy consumption in
households in Serbia is mostly related to the traditional use of firewood (almost 50%) in low-
efficiency stoves and ovens. Although carbon neutral, this method of heating is unacceptable from
an environmental point of view due to the significant emission of local pollutants. Inefficient heating
systems and poor insulation of buildings result in poor households consuming a disproportionately
large amount of energy, and heating is very often limited to only one room in an apartment or house.

Overcoming the problem of energy poverty is not easy, but it is possible. It is necessary to provide
sustainable financing models for the energy rehabilitation of buildings and the purchase of more
efficient heating devices. It is worth thinking about the concept of the prosumer, i.e. about the
possibility for households to produce part of the required energy themselves and/or exchange it with
the power system. In this sense, positive experiences from the region can be very significant.

One of the acceptable concepts is the formation of a joint regional fund to combat energy poverty.
Given that energy-poor households are not creditworthy, the regional fund would lend to local self-
governments, which would then allocate funds to increase energy efficiency in households through
energy rehabilitation of buildings and the purchase of more efficient and environmentally friendly
heating devices. The achieved savings in energy and money would represent resources that would
serve to repay the loan and achieve the sustainability of the entire financing mechanism.

Short CV

Professor at the University of Belgrade — Faculty of Mining and Geology and Manager of Centre for Energy.
where His teaching and research interests include energy modeling and control of energy processes,
sustainable development, energy efficiency and renewable energy sources utilization and conservation of
natural resources. He also, directed and cooperated in projects related to exploitation and maintenance of
energy facilities, machines and equipment.
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Conclusions

The works of the 9" annual Green Energy Investments Forum, held on 11 and 12 October 2022, were
successfully completed. It aimed to promote Green Investments in the countries of the Black Sea
Economic Co-operation Organization (BSEC). The Forum was organized by the KEPA, in its
capacity as coordinator of the BSEC Green Energy Network (GEN) and under the auspices of BSEC.

The 4™ annual Dinner

The 4" annual Dinner is provided every year on the eve of the Forum in honor of the ambassadors
of the BSEC Member States. The event was attended by the Secretary General and the Deputy
Secretary General of PERMIS - BSEC, the Secretary General of the Interparliamentary Assembly of
the Black Sea Countries (PABSEC), the Ambassador of Moldova, the country holding the current
Chairmanship-in-office of BSEC, the Ambassador of the Czech Republic, the country exercising the
Presidency of the Council of the EU, the Ambassador of India, invited country to the Forum, the
representatives of the Hellenic Ministry of Foreign Affairs, the Ambassadors of Albania, Bulgaria,
North Macedonia, Georgia, Turkey, Ukraine, the President of the Hellenic Regulatory Authority for
Energy (RAE), members of the Hellenic energy market, KEPA and consultants.

The participants of the Dinner were addressed by the Director of KEPA and coordinator of the
Network (BSEC — GEN), who referred to the need for the countries of the Organization to instruct
their representatives in the Board of Governors of the Black Sea Trade and Development Bank
(BSTDB) to expand its activities so as to address Energy Poverty among the societies of BSEC
Member states.

The Secretary General of PERMIS underlined the opportunity, provided by the Forum, to
ambassadors of the member states and to PERMIS for an exchange of views on how to promote
cooperation on the issues of green investments.

He expressed the appreciation of PERMIS to the KEPA and its Director for their long-lasting
contribution to the regional cooperation on the issues of green energy and climate change.

He stressed the need to strengthen cooperation actions in the particularly difficult circumstances
prevailing in the region. Finally, on the subject of energy poverty, he pointed out that although he
supports the initiative, the possibilities of PERMIS are limited and that this is a matter of Member
States and BSTDB.

H.E the Ambassador of Moldova, informed the attendees about the developments in his region and
the negative impacts on his country, while regarding the proposal of the KEPA, tackling energy
poverty, with the involvement of BSTDB and the development of an appropriate financing tool, he
said that the issue is already being discussed by the relevant services in his country.

The 9™ annual Forum

The participants of the Forum were addressed by the Secretary General of the Permanent
International Secretariat (PERMIS), the Secretary General of the Interparliamentary Assembly of the
Black Sea countries (PABSEC), the representative of the Hellenic Ministry of Foreign Affairs, the
Ambassador of Moldova, the ambassadors of Albania, Bulgaria, North Macedonia, Georgia,
Ukraine, Turkey, the Czech Republic (a country exercising the current presidency of the Council of
the EU) and India, the guest country, who presented their policies on the forum's issues.

In particular, the Secretary General of PERMIS pointed out that the Forum is an important tool for
the promotion of investments in clean energy and announced his intention to ask the member
countries of the Organization to intensify their efforts for the green transformation of their economies
and the development of policies to address Climate Change.

He concluded by underlining his decision to strengthen efforts to promote cooperation policies
between the member states of the Organization, pointing out the positive role of the KEPA during its
long-term cooperation with the member-states of the Organization and PERMIS, in this concept.
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The Secretary General of PABSEC in his presentation pointed out that the further development of
energy projects in the region will enhance energy security in Europe and beyond and will ensure
better economic growth. Building regional cooperation and strengthening economic cooperation
relations remains a priority for the countries of the region, which should unite efforts to ensure peace,
stability and sustainable development.

The Ambassador of Moldova referred to the contribution of his country to the smooth operation of
the BSEC by accepting the extension of the chairmanship of the Organization for a consecutive term.
He mentioned the problems that have been created in his country by the war developments in Ukraine
and the ongoing disruption in the security of its energy supply. Finally, he pointed out the need to be
promoted policies related to tackling energy poverty in the region.

The Ambassador of Turkey referred to the negative effects of the pandemic and the war in Ukraine,
the security of energy supply for the countries of the region and the role of LNG. He referred to the
role of existing intercontinental natural gas pipelines and especially those passing through Turkey to
address these problems. He referred to Turkey's participation in global efforts for the green transition
and underlined the importance of Turkey's discovery of the Sakarya deposit in the Black Sea, with a
total capacity of 540 bcm.

The Ambassador of the Czech Republic referred to the EU policies related to the developments in
the war in Ukraine, the issues of the economic recession and especially the issues related to the
Security of Energy Supply in the EU countries and pointed out the need for international and regional
cooperation to address these problems.

The Ambassador of India presented his country's policies and actions on energy and climate change
issues on a global and regional scale. India is the country with the third largest energy consumption
on the planet. To meet its needs, it implements the largest RES program on a global scale with the
aim of building 500GW by 2030. India has developed a wide network of regional and international
cooperation that extends from the countries of South Asia, the Middle East, the Gulf and of course
the EU, especially France.

The Government of India has set a target of reducing carbon emissions by 1 billion tons by 2030. To
achieve this goal, it plans to mobilize investments of USD Ltrillion, through the International Solar
Alliance (ISA), while it aims to achieve zero carbon emissions by 2070.

The Director of KEPA and coordinator of the BSEC - Green Energy Network, referred to the
expected increase in energy poverty in all countries of the Organization and the urgent need to
develop and implement programs to address it with the active involvement of BSTDB.

These programs can be developed with the creation of an appropriate financing tool by the BSTDB
aimed at issuing and managing guaranteed bank loans on the basis of a "Structured Political
Dialogue™ that will be carried out under the coordination of KEPA, the involvement of potential
beneficiaries, local authorities (municipalities), commercial banks and the construction sector.

He stressed out that his proposal meets the BSTDB's requirements for bankable projects with
guaranteed margins of profit and concluded with an appeal to BSEC-Member States to support his
proposal through their Governors to the BANK, as soon as possible.
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DAY 2: Scientific Sessions
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Opening speech by Prof. Dimitrios KARADIMAS

Vice Rector of the National and Kapodistrian University of Athens, Hellas

Dear colleagues

On behalf of the National and Kapodistrian University of Athens, the oldest and most prominent
Greek university, I cordially welcome you to our university and the opening of the “Scientific
Sessions” of the 15" International Scientific Conference on “Energy and Climate Change”.

The Conference is organized continuously by the Energy Policy and Development Centre
(KEPA) of our University since 2008 and it is supervised by an international scientific committee
which has the responsibility for the quality of the abstracts that are presented.

The Conference all those years functions under the aegis of the Black Sea Economic Cooperation
Organization and of the United Nations Academic Impact.

As University authorities we are quite satisfied from the contribution of KEPA and more
specifically from the continuous efforts of Prof. Dimitrios Mavrakis and his colleagues to develop
and function the PROMITHEAS network and the BSEC - Green Energy Network with its multifold
activities.

We are experiencing difficult times with the occurrence of the expanding global economic
recession, the post Covid era and the ongoing negative repercussions of the security of energy supply.

I will not take your time analyzing the situation nor referring to our task to support our societies
to find the optimum solutions, but | hope you agree that we are invited to propose optimum solutions
to resolve all these problems.

Climate change occurs regardless of partial or local conflicts. Extreme weather phenomena occur
with an increasing intensity. Satisfying the basics of the security of energy supply consists a sine qua
non condition for the survival of our societies.

Finding efficient solutions for those challenges drive use to contradicting decisions that should
be balanced and | believe that you can contribute consulting decision makers to optimum solutions.

As Vice Rector of this university, | would like to reassure our intention to increase and further
expand our support to KEPA, based on its proved experience, in the spectrum of activities that
coincides with the initiatives and efforts of those of the United Nations Academic Impact and of the
policies of BSEC.

The established experience of KEPA and its dual role as the UNAI Hub for SDG7 and as the
coordinator of the BSEC - Green Energy Network allows me to expect a further increase of
cooperation, in the frame of existing relations with academic entities and institutions from the Black
and Caspian Seas, the Central Asia, the Asia — Pacific and Africa and America.

This year the conference brings together high-level officials from regional and international
organizations, ambassadors from Europe, BSEC-Members states, market players and most important
scientists from 14 countries from Europe, Central Asia, Asia — Pacific, Africa and America with the
double aim to contribute to a high-level scientific dialogue and to provide the ground for future
cooperation.

In this frame | am looking forward to a fruitful conference and | cordially wish you success in
all your activities.
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UNAI Hub SDG 9 - Industry, Innovation and Infrastructure

Dr. Mami KATSUMI

UEA (Education Administrator), Center for International Industry-Academia Collaboration,
member of Office for SDGs Promotion,
Nagaoka University of Technology, Japan

Short CV

Dr. Mami KATSUMI was graduated from Department of Physics, Graduate School of Science, Chiba University
(Ph.D. in Sci.). Her major was radiation biophysics. She has Teaching Certificate (Elementary, Science of Junior
and High school). She has been engaged in development of modeling the biological response for heavy particle
beam cancer treatment. After working as a fixed-term staff member at the National Institute of Radiological
Sciences (Chiba), as a part-time lecturer at career college and high schools in Tokyo and Chiba Prefecture, and
as a sales representative for a global logistics company (Malaysia), she joined Nagaoka University of
Technology in 2014.Currently, she is in charge of undergraduate and master’s lectures, including exercises in
engineer capabilities as UEA. And she promotes international education and research collaboration and
international industry-academia collaboration. She was specially appointed by the president as a specialist in
planning and promoting the SDGs. As the UNAI SDG9 Hub University, she is responsible for the creation of
teaching materials necessary for promoting the SDGs at the university, engineering education using these
materials, supporting research activities aimed at achieving the SDGs, and publicizing the results.
Furthermore, she is providing opportunities for learning SDGs to teachers and students in elementary, junior
high, and high school and KOSEN.
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15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

UNAI Hub SDG 10 - Reduced Inequalities

Prof. Mwangi Peter WANDERI
Mount Kenya University, Kenya

Short CV

Prof. M. P. WANDERI, Associate Professor and Director, University — Industry Partnerships, Kenyatta
University, Kenya, has over 22 years of teaching experience at the University in the areas of Sport
Anthropology, Exercise Physiology, and Pedagogy of Physical Education and Sports; has supervised over 50
postgraduate candidates at various levels up to PhD and has published widely in these areas.
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15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

UNAI Hub SDG 13 — Climate Action

Ms. Maria Soledad CASASOLA
Universidad Nacional de Rosario, Argentine

(video)

Short CV

Ms. Maria Soledad CASASOLA is the Director of Science Communication at the National University of Rosario
(Argentine).
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UNAI Hub SDG 16 — Peace, Justice and Strong Institutions

Mr. Mark CHARLTON
DMU Square Mile Manager

(video)
Hello, I'm Mark CHARLTON,

I’ m the lead for the United Nations Academic Impact Hub for SDG16 “Peace, Justice and Strong
Institutions” at De Monte University (DMU) in Leicester.

Firstly, thank you for giving me the opportunity to speak at the International Scientific Conference
on “Energy and Climate Change”, in this Scientific Session. I am sorry I can’t be there to join you
on this occasion.

For this event, | was asked to describe how our SDG Hub is promoting SDG16 and how these are
connected with energy and climate change. As a political scientist and a theme director for Netzero
Research here at DMU. This is something that I’ m really keen to discuss. Firstly, I would say that
our university is highly committed to SDG16 and all SDGs. We see the significance in all the goals
being achieved in order to tackle the major global issues and bring prosperity to our planet. To this
end we focus much of our teaching and research around SDG16 and its interlinkages with other areas
and SDG16 is crucial to allow other pockets of sustainable development to happen.

So, I call it the great enabler, because without SDG16 succeeding, it’s hard or much harder for
anything else to get done. So for example it is hard to achieve “No poverty” in a corrupted society.
It is impossible to achieve quality education without human rights, you cannot create industry,
innovation and infrastructure without the rule of law. And you could apply this idea to all other the
rest SDGs, which leads me specifically to “Clean and Affordable Energy, SDG7” and the “Climate
Action, SDG13” in the context of SDG16. We ‘ve seen or certainly some of us are feeling the effects
of Russia’s war in Ukraine and this is probably the most stark example of how peace and justice is
so essential to achieving the global goals. This crisis has shown a need on clean, affordable energy.

Right now, in the UK, we’ re having discussions on how we might have to reduce our energy
usage because we’ re so dependent like so many other countries, on the global supply chain. So we
already know this conflict is having a regressive effect on our hopes of phasing out fossil fuels and
it is also having impacts on how we achieve other global goals. The role of SDG16 in this context is
now one of the pursuits of lasting peace and the hope of a strong democracy in the region, as Western
countries continue to work together to bring the war to an end as quickly as possible.

So that’s an example of how global events can be used to teach the importance of our SDGs. But
I just like to revert back to something that I’ m working on that and I mentioned earlier about around
football. I just want to share these slides briefly, if I may. In August, the UN announced its “Football
for the Goals campaign” and this is to create a global platform where the football community could
engage with an advocate for the Sustainable Development Goals. So, it was really exciting
development. At the same time DMU started a project to support this. Two amateur football teams,
one in a small town called Pipes, in Cobos and the other here in Leicester called Leicester Nirvana.
Both of them have a vision of achieving net zero status as quickly as possible. And this is a good
example that | want to share with you very briefly about how SDG16, SDG7 and SDG13 can work
together in an academic sense through teaching and research and through giving voice to
communities who want to be the change.

So, Pipes in Germany is a forward-thinking football team that is keen to become a net zero entity,
but lives in the gaze of a coal fired power station, which you’ll see in the background of this picture.
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It faces its own culture and challenges of tradition, by wanting to become net zero in an area where
coal mining and also the use of coal is a huge driver of the local economy.

Leicester Nirvana is slightly different in that it is a football team with 1000 black ethnic minority
players, boys and girls who live in one of the highest areas of deprivation in the city. So, it is a very
exciting project for me to take part in and through the lens of SDG16. Through collective decision
making and the promotion of social justice we are giving children and their families a voice in the
future they want and enabling them to work with our scientists here at DMU who are helping them
to harness solar power and heat pumps.

Engaging with students who are acting as mentors towards activism and advocacy of climate
action in their communities. This is a new project, it is moving forward at quite a pace. | wanted to
share this as an example of how we want to achieve climate action SDG13, through developing new
clean energy innovations, in SDG7. We really need to take everyone on that journey and leave no
one behind and that’s what our project aims to do.

So we believe our net zero project is quite innovative and we’ re very proud of it at the University.
And with that | would like to thank you for your time and to just mention briefly that actually, if you
like football or if you like climate action, I’ m very happy for people to engage in this project. Many
people are very passionate about sports and the ability to play sport, so please get in touch if you
want to find out more.

This is a brief talk and I hope I haven’t run over time, but I just wanted to demonstrate to you that
SDG7, SDG13 and SDG16 need to work in tandem in order to make global progress on climate
change.

So thank you very much for listening, have a wonderful conference and again | hope my talk
wasn’t too long.

Thank you!

Short CV

Mark CHARLTON is the DMU Square Mile Manager/PhD Student at the Faculty of Business and Law of the
Leicester Castle Business School. Mark's interests are in community engagement, public engagement through
research, universities as a public good, policies on tackling social exclusion through education and social
mobility. He is currently manager of the award-winning DMU Square Mile programme that seeks to connect
the university with the community and demonstrate the university as a public good. Mark's research examines
policies that encourage public good in Higher Education and investigates university strategies for tackling
social exclusion in local communities.
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Opportunity for the development of renewable energy in PN

Azerbaijan | Q@'

y

Prof. Rauf ALIYAROV

L T 8
Director of Geotechnological Problems of Oil, Gas and Chemistry — Azerbaijan A?L

Dear colleagues!

I am very grateful to the organizers of the conference for the opportunity to participate in it, given
that the conference is devoted to such an important issue, both for the European Community and for
all mankind, related to the issues of climate change, which differ with frightening intensity, as well
as renewable energy sources supplied to the population and industry.

These two problems are closely related and the widespread use of renewable energy sources will
to some extent reduce the risks to humanity associated with climate change.

Today, for the European Community, energy security is an acute problem in the light of events
taking place on the European continent.

The war in Ukraine and the aggressive policy of Russia aggravated the situation with the supply
of European countries with hydrocarbon energy sources and the transition to alternative energy
sources is an urgent need. Azerbaijan, as a state rich in hydrocarbon raw materials, is clearly aware
that the future in the development of the energy sector is connected with the development of energy
based on renewable energy sources. For this, a legislative framework has been prepared for the
development of this energy sector. The relevant laws were adopted by the Parliament of the Republic.

The program to restore the development of Karabakh is based on the introduction of renewable
energy sources in all economic spheres of this region and not only this region, but also in other
economic zones of the Republic.

Therefore, research in this area is very important to us.

The Institute of Geotechnological Problems of Qil, Gas and Chemistry has long been aimed at
solving problems related to the production of oil, gas and hydrocarbon processing technology.

Currently, the Institute, along with traditional scientific areas, is developing a direction related to
alternative energy and the main emphasis is on hydrogen energy in terms of improving the
technology for producing hydrogen both from hydrocarbon raw materials and from water, storing
and transporting hydrogen.

Why do we emphasize hydrogen energy in our research, since hydrogen as a source has unlimited
resources and high energy density, zero environmental impact.

For Azerbaijan, the most relevant technologies are the production of hydrogen from hydrocarbon
gases and honey electrolysis.

The institute is conducting research on the development of catalysts to increase the efficiency of
the methane steam convection process. Studies are underway to study the possibilities of carbon
cellular structures for storing and transporting hydrogen, as well as in the direction of finding new
materials for cathodes in order to increase the economic efficiency of the process of electrolysis of
water, etc.
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The specialists of our institute realize that these tasks are quite capacious and their successful
implementation largely depends on collaboration with university scientists of the participants of
today's conference and we are open to cooperation with those interested in conducting joint research.

Thank you for your attention.

Short CV

He is the Director of the “Geotechnological Problems of Oil, Gas and Chemistry" - Azerbaijan State Oil and
Industrial University since 2021. For the period 2015- 2021 he was the Vice-rector on the scientific and
technical works of the Azerbaijan State Oil and Industrial University. For the period 2003 — 2015 he was the
Executive Director of the State Oil Company of the Republic of Azerbaijan (Shah Deniz) Limited Company,
SOCAR.
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Abstract

Climate change, pandemic, and pollution are just some of challenges that have to be faced
in urban areas. Especially more attention is needed due to the fast urbanism activities since
it may accelerate the impacts of these problems. The issues urban areas are facing include
environmental, economic, and social interactions, which make sustainability an obligation
for reducing impact, and Nature-based Solution a key for successful mitigation
accomplishment. Vertical Green Structures, as a type of green infrastructure embedded in
built environments, are mostly developed in the last few decades. These structures represent
effective solutions to respond to the sustainability requirements, here including air pollution
decrease and energy efficiency enhancement of the building envelope. In fact, amongst
environmental aspect, the vertical greenery serves as a thermal insulation layer. The present
contribution reports the case study of a vertical green structure located in Milan, Italy where
its potentiality of temperature reduction is investigated at microclimate scale by including
concentration of particulate matters - PM 2.5 and PM 10 (um), as well as temperature (°C)
and relative humidity (%). The methodology implemented to collect the data is based on a
monitoring campaign measuring particulate matters, temperature, and relative humidity.
The campaign aims to analyse the monthly and weekly variability of these parameters in
proximity and few meters far away from the vertical green structure. The understanding of
the microclimate modification caused by the vegetative layer during a whole calendar year
will underline what are the factors that most influence the microclimate and air quality
changes during the life stage of a vertical green structure if is it the design and material
components, the operation of the vertical greenery, or its maintenance need.

Keywords: vertical green structure, microclimate, sustainability, air quality, energy efficiency.
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Abstract

The effect of air quality (AQ) on public health after the COVID-19 pandemic attracted more
attention although this undeniable link was studied before. Such diseases caused or
accelerated by the air pollution levels has a long list including respiratory, cardiovascular,
and lung disease. There are different associations between air pollution and the diseases i.e.,
long-term, short-term exposure and finally higher levels of air pollution. To improve a
healthy environment in urban areas, increasing AQ is a must and in-situ monitoring is one
method to track it. To combine in-situ monitored data and earth observation (EO) data could
provide an efficient way to collect data in different temporal resolution, analyze, detect any
existing anomalies, eventually provide a model for possible scenarios through climate
change. This paper will discuss the benefits and challenges lie under the combination of in-
situ and EO data in this framework. It will present the suggested integrated resilience
assessment platform (IRAP) that is under development in the HARMONIA project (in
respond to the topic LC-CLA-19-2020 and its added value on this field. The IRAP platform
will eventually utilize the GEOSS datasets, along with other data collections, and adopt
proper Deep Learning techniques in an effort to build robust, comprehensive data cube
objects, which are considered to be the state-of-the-art solution to store and organize EO
data. Information extracted from the datacubes will be visualized in the integrated graphical
user interface of the platform in order to inform municipalities and citizens for potential
climate change related risks and vulnerabilities.

Keywords: earth observation, in-situ data, air pollution, climate change, datacubes.

References

Guo H.-D., Zhang L., & Zhu L.-W., 2015. Earth observation big data for climate change research. Advances in
Climate Change Research, 6(2), 108-117. doi:10.1016/j.accre.2015.09.007.

Kansakar P., & Hossain F., 2016. A review of applications of satellite earth observation data for global societal
benefit and stewardship of planet earth. Space Policy, 36, 46-54. doi:10.1016/j.spacepol.2016.05.00.

Anderson K., Ryan B., Sonntag W., Kavvada A., & Friedl L., 2017. Earth observation in service of the 2030
Agenda for  Sustainable  Development.  Geo-Spatial  Information  Science, 20(2), 77-96.
doi:10.1080/10095020.2017.1333230.

Maurya Neeraj K., Prem C. Pandey, Subhadip Sarkar, Rajesh Kumar, and Prashant K. Srivastava, 2022. "Spatio-
Temporal Monitoring of Atmospheric Pollutants Using Earth Observation Sentinel 5P TROPOMI Data: Impact
of Stubble Burning a Case Study" ISPRS International Journal of Geo-Information 11, no. 5: 301.
https://doi.org/10.3390/ijgi11050301.

D’Amato G., & Cecchi L., 2008. Effects of climate change on environmental factors in respiratory allergic
diseases. Clinical & Experimental Allergy, 38(8), 1264-1274. doi:10.1111/j.1365-2222.2008.03033.x.

97



86

"6SP0TT'0Z07 S31AUS'[/9TOT"0T/B10"10P//:5dNY ‘6SHOTT ‘T6T
‘Yaaeasay |eauswuodIAug 403 W 6T-0INOD
0] anp y103p fo ysu pun spubinjjod 4ty *(1Z0Z) 18 ‘19 Uonaa'

(6T02) S31 Ay3jeay quawuoIIAU3 Ay3|eaH ‘Y33

‘wWa)sAs Alojesidsal (1) warshs
ayy oul sueinjjod [eaidojoiq pue e
z, (deg "Wd) 43oued 3un
[B2IWBYD |eIDASS AJIBD SIUBIN||Od - ok o (nsaso
euowind 3ATNIISGO U0
193u0| Jie (on) vomuny

Bunj pacnpaJ pue ewyISY

Ayjeriow aunjewid -
suoiajul Asojeaidsal Jamo) -
eluyise pajeaessde -

pain|jod ay3 ul SulewaJd SNIIA Y| -
‘WsAs Asojesrdsal

ay1 unoaye Aq 6T - n ‘519UBD Sun| pue SNYIUOIG -

= A (Wd) waishs ‘eayoes) -
D_>OU OH > m‘_Wr__j> ST . snoAau [e3ua2 3y3 uo spedw| ‘mwmmm_v \cm:OE_jQ BAIANIISGO JIUOIYD -
saseasou uolin|jod e ysiy - . syons-
yijesy ueqin ioj jealyl e yljesy ueqdn Joj iealyl e

Ajjenp iy Ajenp Jiy

affEE o

VINOWAYH uiopie|d dyHl VINOWHYH :8ul401uouI njs-uj 03 UORIPPY U Alfent A1y 03 uojiedijddy uolenIasqo yue3 Suisn VINOWHYH uuiopie|d dvHl VINOIWYYH :Buliodiuow najs-uf o} UoRIppy Ul A3[enD Jiy 03 uonesljddy uoneaasqo yue3 Suisn

; 0gg ‘uejiAl uj uonnjjod ury ‘ s ST1vY Sluueo|
T d ‘SON3IN3L soiseiseuy

) 04d ‘SIZLYOZL SluUeD|
Q44 ‘XN ejls-elen
2aud 1190 9820
SIWe|NoQ solselseuy
|ZLYOZL elzjueJsN eing

uonnjjod jo sj@As| ysiy 01 aunsodxy -
ainsodxe wJa)-1oys -
2Jnsodxa wJiay-8uo -
1UOIIRID0SSE PAUIWLIBISP JUBIBYIP €

Yieay ueqgdn Joj 1ealyi e
Ajenp Jy
S " 3 929310 Ewmmﬁm@m._;\rw%_ouuo vl-¢1

VINOWIVH wuopie|d 4wyl YINOWYYH :8uiojuow nyis-uj 0} uonippy u Ayjjend Jiy 0} uoiesijddy uoieasasqQ yues duisn

Jor 21eWI|D pue ABI3UF UO 2DUBIBJUOD) IHIUIIDS [RUOIRUIDIU| YIG |

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



66

(IIN10d “28YQ) UEJIIA Ul 310m13u uliojuo

(a1aydsoesns ‘a1aydsodoa)
sjuawWalnseaw Jo Yyydap uaiayiq
(siseaaiof Aep-v) 3ue S|opOW |eUOIZal +
(1se23.10) ARP-G :Sndlusado)

‘#2) wWayshs Bunsesaloy pue
Suuonuow (eqo|d aalsuayaudwo)
$10108} |BQO|D
UOISIA 213S1|0H

Seale |edd

ul urio)uoW Pasnao4
(s|2pow |euoiSai Ajje1padsa) S|apow
Suisedaloy pue swaishs
Supoyuow Q3 Jo uonepijep
$10}0e} [BI0]

uonnjosal Janeg

o1 nys-u|

y4omiau Buionuow

do3 ay3 wouy / wolloq ay3 wiouy

nys-u| suolsiA Alejuswa|dwo)
o ...P&.g\i
vinowavh wuope|d 4l VINOWYYH :Bulio3iuow nyis-ul 03 uolippy ul Ayeny Jiy 03 uoned)|ddy uoneaasqo yasea uisn VINOWY! wiopeld dwyl VINOIWYYH :2Ul0jiuow nyis-ul 03 UonIppY ul Aend A1y 01 uonediiddy uoleAsasqo yiie3 Suisn
m‘s.,\ 4 .M&
INSWNOHANS 3L ONY 034 NO SLIVGAI SI0HNOS TVHNLYN ONY IAVANVI elep paje|as-adueyd arewi|) 5
Sy T
B .. L] 2 SNOUVLLNOND ,ﬂg} mM.W:_-Q_ %
ol \ \ (s/ew) O /8ojoydiow ueqin
NomEn v 2 “ e. ZON ¥HD AydesSowa
i AR [4o8) If - spaezeyoan
: A — ol €0 0S = == Q s3uipooyj yse|
s ul”o n.l.“ ) AUL.—. H o z__m:d Iy Saxn|} jeay
el PR ) SCNd § (zw
(.fs/w) TW/ymy)
|‘| pu  Uonelpes © si01ed1puj ssauuBaI9
= OTINd . eqo
adkB s leqojo
(gw/3n ‘wdd ‘wydd) co_uM__M_Wuw‘_m
uoinjjod g [eal3ojol0a1oW e1ep poreias-LleaH e [opow pJezey-iniA
mu.mt .h_< ejep [22180(040313N LUNOLQQW U@HWL@@HC_ C<
N 26
VINOWA wiogield dvil VINOWYYH :Bunioyuow nyis-uj 03 uoRIppy ul Ayjend 1y 03 uoned)ddy uoieasasqo yues Suisn VINOWaVH wuoped dyl YINOIWHYH :Buliojjuow nyis-u 03 uoiippy u Ayjend Jiy o} uopediddy uoneasasqo yuel suisn
pet fo

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



007

{(vs3) Aouasy aoeds uesdoang ‘@3)j91es dS-jaunuas snajulado) ayl woy eyep) (13 ay3 uo) pzoz SV
»EIQOMWEOQ
TiavNiviss

a
Y2uel TT pue (33| Y3 uo) pzoz Arenuer T ul 3doing ssoude Afey| 19A0 doIp SUOISSILA apIXOIp UBSOINN

(

sysl alEBRIW puE SPSPS | %
afueyd ajewyp sonpar | =

Spdezey 0] paje|ad seale Ajjiqeiaujna g &
3y3 BuiAyuap) ‘sishjeue ysi e Juawajdw
3 Buthyuapy ‘st _,,= sy e uawajdu AR — m
T pan 9
FuLoyLOW SuLioyuow . i
-
|ejusLuuolIAUg adeaspue| uequn Busjew LoISDap pue m
UBLLSSASS s Vodans 14
saljiqe 03 a
mC_LOH_COE _mno_m 90UB|IS3 PLE 31BWIPD UBGIN LOJUOW 01
C O_“_.m>.\_ me O r_“_..\_ mm | suoped)dde uoneasssqQ yue3
* /AN
26 3 26y
waoped dvyl VINOIWYHYH :Suliojuow niis-ul 01 UoRIPPY Ul Allend a1y 03 uonesljddy uoneasasqo yues suisn VINOWaVH wiope|d dyl YINOWHYH :8ulouow nyis-u) 03 UoRIppy Ul Alljenp Jiy 03 uoesljddy uoiieasasqo yuea suisn
0

VINOWY

(IINI110d 28YQ) B1OS Ul }i0M1aU SulIoNUOA
1 e : "

(INI10d ‘98¥) SN3e1j Ut 310MIaU BULIONUO |

ydomyau Suioyuow

yJomiau uioyuow
nyis-uj

nyIs-uj

2 2
VINOWY wofeld dyHl VINOIWYYH ‘8ulio3iuow njis-uj 03 uolippy ul Ayjend a1y o3 uonedlddy uoieasasqo yues suisn VINOW wuogield dyHl YINOIWYYH :3uli01uow nys-uj 03 UORIPPY ul AljenD iy 01 uonedl|ddy uoneasasqQ yues uisn
ms_

.Mg‘... -

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



T0T

(VNLN ‘S201) wiopeld dyy| o aimaajiyose [enjdaauod ayL

1

1

1

1

wnshoosy e |

{ - !

5 Di !

! o

o pusars Ajeao 1

1

) | |

6P |

wosheoss ssaunos pwena 1

llllll -

2B
vINOWuYH wiopeld 4yl VINOWYYH :ulioluow nis-uj 0} UonippYy Ui AYjlend A1y 03 uonesiiddy uonensasqo yie3 Suisn

0
Doy

1]

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

102



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

The Regional Climate Adaptation Plan of Crete as a strategic planning
cornerstone for the protection of the natural environment and the resilience
of infrastructure in a climate hotspot area
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Abstract

The present work is related to the Regional Climate Adaptation Plan of Crete. The Region
has been identified as a climate hotspot in various studies. Alarmingly, the Greek National
Climate Adaptation Strategy, identified Crete, as the most vulnerable Region to climate
change in Greece. In response to this emergency, the Region of Crete announced a tender,
funded by the Crete Regional Development Fund, for the development of its first Regional
Climate Adaptation Plan. The project was awarded to the Consortium: ENVIROPLAN
S.A. and ADENS S.A. The plan has been elaborated and is currently under
institutionalization. This paper presents an overview of the efforts to identify and prioritize
the necessary actions for the adaptation of Crete to climate change. In accordance with
legislative requirements, a trend analysis was performed for key climate indices, based on
climate projections from internationally recognized regional climate models, in a spatial
resolution of 12.5km x 12.5km. The trend analysis was performed for short-term (2021-
2040), medium-term (2041-2060) and long-term (2081-2100) time horizons, for two
scenarios of global evolution of greenhouse gas concentrations (RCP4.5 and RCP8.5)
according to the 5th IPCC Assessment Report. Climate change was estimated in relation to
the corresponding values for the period 1981-2000 (reference period). Also, changes of
extreme phenomena (floods, heat waves, droughts, windstorms etc.) in the Region were
studied. Afterwards, taking into account the expected climate change, vulnerability
assessment for 13 key sectors of the economy and the natural environment was performed.
The expected sectors and geographic areas to be affected, were identified. Based on the
sectoral and spatial priorities identified, measures and actions to avoid, mitigate or restore
the impacts of climate change were proposed, analyzed and prioritized. Implementation
bodies, funding sources and indicative budget were also identified. The plan will be the
guide for the Region and shall support the preparation and maturation of many projects that
will be included in the new programming period.

Keywords: Region of Crete, Strategic Planning, Climate Change, Adaptation, Vulnerability.
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Abstract

Today construction represents 39 % of global greenhouse gas emissions, of which 28 % are
caused by the operational emissions and 11 % are related to materials and construction.
Moreover, the embodied carbon in energy efficient buildings could give up to 80 % of life
cycle GHG emissions. But practice shows that buildings, which are designed and built as
energy-efficient, in reality not always show superb results. A common problem in existing
office buildings is the level of systems’ automation, which is often too low and/or
management strategies are inefficient. The aim of this study is to perform the long-term
monitoring of the indoor climate conditions in the existing office building, analyse the
results and evaluate the operational energy-saving potential by increasing the efficiency of
systems’ management.

Monitoring has shown that during heating season the indoor air temperature is higher than
the design temperature and no reduction for unoccupied periods is applied. Also, the amount
of the air supplied was without regard to the occupancy of the premises, thus causing over-
ventilation. Thus, potential for energy savings by applying alternative systems’ control
strategies was analysed and assessed based on BACS (Building Automation and Control
System) methodology which complies with the standard EN 15232-1:2017. Here changing
the control system strategies of the existing automation system from class C to B leads to
operational heating energy savings of 20 % resulting 235 tons of CO- (approx. 0.1t CO2/m?)
reduction during the 50 years life cycle of the building.

Keywords: building automation systems, life cycle analysis, indoor climate, monitoring,

management.

1. Introduction

Today construction represents 39 % of global
Greenhouse Gas emissions (GHG), of which
28% are caused by the operational emissions and
11% are related to materials and construction.
Moreover, the embodied carbon in energy
efficient buildings could give up to 80 % of life
cycle GHG emissions (Kiamili et al., 2020). This
means, that the construction industry has a
significant role to play in achieving global
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sustainability goals with the Paris climate
agreement (United Nations, 2015; Chen at al.,
2022; Amirhosain Sharif & Hammad, 2018 and
European Green Deal: net zero emissions by
2050).

The situation by the Russia invasion to
Ukraine has also reinforced the importance of
energy dependence. The European Commission
presented REPowerEU plan for ending the EU's
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dependence on Russian fossil fuels and tackling
the climate crisis.

The construction industry is also one of the
sectors where it is important to implement
strategies of the circular economy: stimulate the
use of sustainable materials, promote material
recovery, keep away from waste disposal to
landfill (Norouzi et al., 2021) (Ghisellini et al.,
2018). World Green Building Council’s report
“Bringing Embodied Carbon Upfront” (World
Green Building Council’s report), also defines
the insight of zero operational and embodied
carbon for new buildings by 2050 and
highlights the importance of wider application
of the Life Cycle Assessment (LCA) as a
reconcilable, worldwide accepted method to
evaluate and report environmental impact
through the lifecycle of the building, presented
in European standard EN 15978 (Kiamili et al.,
2020). However, literature review shows
(Gértner et al., 2020; Kiamili et al., 2020;
Verhelst et al., 2017) that most LCA studies
focus on the improvements of building
envelope and tend to minimize the boundaries
of the system, leaving HVAC (Heating,
Ventilation, and Air Conditioning) systems
aside, despite that these systems are responsible
for the main part of the energy consumed in the
building during its long life cycle. The reason
for that could be that HVAC systems are
multiplex, made from various materials, it is
complicated to quantify their relatively small
mass of the materials from the project materials
and it is very time consuming process. But even
using Building Information Modelling (BIM),
HVAC systems are abandoned. Furthermore,
HVAC systems are great energy consumers in
buildings (Verhelst et al., 2017), and as it was
underlined by (Franco et al., 2021), they are
related to the considerable energy performance
gaps if compared to best practice ones. One of
the reasons for worse building energy
performance than predicted during the design
stage is not efficient control of the HVAC
systems. Meanwhile, it is emphasized in the
literature, that building control systems play a
vital role and can be assigned as an important
element of the whole technical system in
buildings (Gholamzadehmir et al., 2020; Jiang
et al., 2018; Shi & Chen, 2021). Modern
building control systems can save up to 25 % of
energy, while the integration of systems
together can increase energy savings of 8-18%
over basic HVAC and lighting systems’ energy
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consumption (Building Automation System
Market, 2022).

In summarizing it can be concluded that the
potential for energy efficiency in buildings is
still unexploited as in practice buildings often
perform worse than designed. Especially this
problem could be noticed in public buildings,
such as offices, schools, universities, etc.
(Carbonbuzz) (Liang et al. 2019; Zou et al.
2020). A common problem for such buildings
is the level of system automation, which is too
low, also as the system management which
seems to be inefficient. The control systems and
management aspects are purely analysed in
terms of environmental impact during the life
cycle of the building.

The aim of this study is to perform the long-
term monitoring of the indoor climate
conditions in the existing office building,

analysed the results and evaluate the
operational  energy-saving  potential by
increasing the efficiency of systems’

management. The life cycle approach is applied
to assess the environmental impact of the
proposed improvements during the assumed life
cycle of the building.

2. Methodology

To assess if buildings’ indoor climate
systems management is efficient, and to
identify possibilities for energy efficiency and
environmental impact improvement, the
methodology of the paper can be divided into
the following steps: 1) long term monitoring of
the indoor climate parameters and open-office
occupancy; 2) measurement data processing
and analysis; 3) assessment of alternative
automatization and/or management strategies to
improve energy efficiency, based on BACS
methodology; 4) assessment of decrease of the
environmental impacts in terms of CO;
emissions during the life cycle of the building.
Life cycle analysis is based on operational
energy for heating, assuming the life cycle of
the building — 50 years.

The monitoring process is a core of this
study and therefore monitored building and
monitoring process is described in details at
subsections 2.1 and 2.2. Data processing was
performed using Excel, mainly paying attention
to the indoor environment during the occupied
hours. The analysis enabled to identify: if the
problems with indoor comfort exist and if the



15" International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

HVAC systems work efficiently, if there exists
energy saving potential which can be reached
with simple improvement in systems control.
The potential savings were also assessed in
simplified BACS methodology. Just potential
energy savings for heating were finally assessed
as for the other systems it was not possible to
identify actual energy consumption.

The BACS methodology provides an
estimate of the energy savings that would be
obtained by changing the class of the control
system. The analyzed building matches the
management class C, as the proposed
management changes would make the building
management class B.

In order to estimate how much energy will
be saved by installing Building automation and
control system (BACS) and Building technical
management (BTM) systems of a higher energy
efficiency class, a preliminary assessment can
be performed according to the standard EN
15232-1:2017. For this, it is necessary to know
how much energy a building with standard
automation will consume per year and apply the
following formula:

Savings = 100+ E BACS: - (1 — fgasc g), %
@

Here:

E BACS —annual energy consumption for class
C (existing building) , kWh;

fracs s — the BACS efficiency indicator of the
planned class, which is found in the methodology
tables, that for thermal energy is 0,8.

In this case the savings for heating would
draw up 20 % - energy consumption would
decrease from 44,5 kWh/m?, to 34,48 kWh/m?2,
Analogously, electricity savings can be
preliminarily determined. As the coefficient
fracss 1S 0,93, this could be an additional
electricity energy saving of 7%. Additional
investment payback times could be estimated
using manufacturer-specific calculation tools,
for example EPC-Tool. Finally, to demonstrate
that small and simple improvements in
buildings may have significant environmental
effect during the life cycle of the building, LCA
was performed. It was assumed, that:

- No additional embodied energy and related
emissions are needed to implement better
control of HVAC systems or that this
embodied part is insignificant.

- The highest impact is made during the
operational phase and therefore just this
stage is assessed.

- Life cycle of the building is 50 years.

- As the building is heated by natural gas,
CO;emission factor was assumed based on
national norms — 0.22 kg CO./kWh (STR
2.01.02:2016).

The useful area of the building is 2405 m2,
2.1. Case study building

The investigated administrative building
(Figure 1), where monitoring is carried out, is
located in Vilnius city and according to the
energy efficiency certificate belongs to class B.
The heat consumption declared in the certificate
is 43.1 kwWh/m2, The actual normalized
(recalculated according to design indoor and
outdoor conditions) heat consumption of the
building according to 2019 data was 44.5
kWh/m?2. Thus, the energy efficiency gap in this
case is not significant, but there are
uncertainties related to the assumptions made
during the certification regarding the indoor air
temperature, since the systems were designed to
maintain an indoor air temperature of 22°C, and
the certification requires an assumption of
20°C. Thus, the gap assuming a temperature of
20°C during normalization would be larger - 59
kWh/m? (32%)).

A representative room in the building is
chosen for observation - an open office on the
second floor (Figure 2). In a cabinet with 15
workplaces, one workplace has 8.24 m? of room
area. However, only 13-14 workplaces are
continuously used - there are more of them than
employees. The room was monitored from
06.01.2021 to 27.11.2021, a total of 325 days.
The purpose of the monitoring is to determine
the main parameters of the microclimate and the
prevailing air quality in the premises. During
the research work, the following are measured:
temperature, CO, concentration, air movement
speed, relative humidity, total concentration of
volatile organic compounds.

Also, one of the goals of the measurement is
to create accurate schedules of people’s presence
in the premises. For that purpose, presence
position sensors are installed in each workplace,
which calculate how much time a person spends
at their workplace and how many people are in
the room during the analysed period.
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The sensor's laser detects movement, and the
temperature sensor confirms that an employee
is sitting at the current workplace. The sensor
captures the activity in the workplace and
provides a graph of the occupation of the
workplace. The received data is processed and
presented at an interval of 1 hour. Analysing the
graphs of indoor microclimate parameters,
indoor occupancy and air quality, insights and
suggestions are provided for more efficient
indoor management. The arrangement plan of
the sensors is shown in Figure 2, and it also
shows the location of the microclimate
measurement station in different measurement
periods. The station collected data at a height of
1.2 m of the working area of a sitting person.
The specifications of the measurement
equipment used are given in Table 1.

3. Results

3.1. Monitoring

Room temperature measurements. The
temperature in the representative room was
measured from 06/01/2021 to 27/11/2021,
using weather station HOBO MX1102A, this

period included also quarantine caused by
COVID-19. The temperature variation is
presented in Figure 3, where red lines represent
the limit of the design temperatures during the
heating and the summer season (22°C for the
heating season, and 24°C for the cooling
season). Figure 3 shows, that overheating is a
problem in winter, as the temperature most of
the time is higher than the design temperature
and was never lower than 19.4°C. It is obvious
that the potential for energy saving during the
heating season through better system control
and management is unexploited. For the cooling
season interpretation for this graph would be
not correct, as air conditioning system is
working just during the occupied hours. As it is
important to ensure comfortable indoor
temperatures just during the occupied hours,
therefore data were additionally filtered
excluding unoccupied hours.

Figure 4 presents a typical working day
during the heating season to demonstrate
temperature variation in relation to the
occupancy (black curve) of the room.
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Figure 2: Monitored building and sensors location in the room.
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The occupancy is an average measured during
the whole period and it can be seen that it is very
low — a maximum of 25%. The employees start
to occupy the room at 6:00 a.m. and leave their
office till 6:00 p.m. Obvious that overheating is a
problem not just during the occupied hours, but
also during non-occupied. Therefore, energy
savings for heating can be reached without much
effort by lowering the temperature up to 22°C
and also applying intermittent heating during
unoccupied hours at least up to 18°C (green line),
which is still an acceptable temperature if the
occupancy happens.

Figure 5 presents an analysis of the
temperature frequencies just for occupied hours
separately for the heating season and non-heating
season. It can be seen that during the heating
season temperature is equal or higher than design
temperature almost all the time and that is 1537
hours. Non-heating season includes all the rest of
the measured period, and here we can see that
overheating (more that 24°C) also happens quite
often but most of the time it is in acceptable
range, as 26°C is still suitable indoor temperature
in summer. So the non-heating season with the
non-conditioned periods in spring and autumn
gives relatively good temperature maintenance
results. Therefore, heating system operation
optimization must be a priority in this building.

Humidity measurements. Relative humidity
was measured for the same period as the other
indoor climate parameters. Fig. 6 demonstrates
the variation of the relative humidity for all the
periods not excluding occupied hours. Red lines
mark the minimum and maximum acceptable
humidity values (min. 35 % for summer, max. 60
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and 65 % accordingly for winter and summer). It
can be noticed, that for the heating season most
of the time air is too dry and for the rest of the
year is mostly in an acceptable range. One of the
reasons for dry air is also related to overheating
issues discussed above. More detailed analysis is
further presented just for the heating season as
this is the problematic period in terms of
temperatures and relative humidity.

From Figure 7, where just a typical working
day of the heating season is presented together
with the average office occupancy, it is seen that
the humidity is lower for the occupied hours and
low occupancy makes no noticeable influence on
humidity. The humidity of the occupied hours
drops as the temperature rises (Figure 4).
Overheating is not just energy waste, but also
causes low relative humidity.

Figure 8 demonstrates for how many
occupied hours, within the measured period,
humidity is out of range. The indoor air is too dry
for more than half of the year (as it was seen in
Figure 6, this is mainly the heating season) or
1594 working hours (Figure 8) for the measured
period.

Air quality and air velocity measurements.
The building has a mechanical balanced air
ventilation system with heat recovery; therefore
it is expected that air quality must be sufficient.
In performed measurements air quality was
assessed in terms of Volatile Organic
Compounds (VOC) Concentration and CO;
concentration. The Source of VOC pollution is
the building itself with its materials, furniture,
and equipment. The sensor which was used in the
room can detect 26 organic pollutants in the air.
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Figure 5: Room temperature frequencies for occupied hours: a) heating season; b) non-heating season.
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Figure 6: Hourly relative humidity variation of a representative room for the period (all hours included).
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Figure 7: Typical office day temperature variation during the heating season.
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Figure 8: Room relative humidity frequencies for occupied hours.
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Figure 9: Hourly CO; concentration variation of a representative room for the period (all hours included).
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Figure 10: Typical office day CO; concentration variation during the heating season.
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Figure 11: Room CO; concentration frequencies for occupied hours.
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Based on the total concentration of volatile
compounds, a room air quality index ranging
from 4 to 20mA is derived. The methodology
provided by the manufacturer was used to assess
air quality. The concentration of VOC in the
office ranged from 4 to 6mA, the maximum
fixed value was 8.87mA, and the prevailing
average in the premise was 4.88 mA. From this
data it can be assumed, that the indoor air
quality was appropriate, as the measured
concentration of organic pollutants is quite low
and does not exceed the maximum permissible
value of 10.4 mA, so does not need further
discussion. Meanwhile, CO- pollution is related
to the occupancy of the building. Figure 9
presents variation of CO, concentration in the
room during the whole measured period. Red
lines mark the limits of the levels of indoor air
quality — IDA 1 (high, when CO- concentration
is less than 400 ppm above the outdoor air
concentration) and IDA 2 (average, when CO;
concentration is 400-600 ppm above the
outdoor air concentration). It is assumed that
outdoor air CO concentration is 400 ppm,
accordingly IDA 1 corresponds to up to 800
ppm and IDA 2 — up to 1000 ppm. It is seen that
air quality in the building nearly all the time
IDA 1 quality and much better. Thus, meaning
that building is over ventilated and energy is not
saved and average concentration during the
occupied hours is 520 ppm.

Figure 10 shows the CO; concentration and
the average occupancy schedule during the day.
The CO; concentration starts to increase from
6.00 am when the first employee comes into the
room and raises until 11:00 a.m. when it reaches
its peak. A lunch break begins at 11:00 a.m.
when some employees leave the premises and
CO, concentrations fall. Starting from 2:00
p.m., employees are returning to their
workplaces and the carbon  dioxide
concentration is rising again. However, from
3:00 p.m. the concentration starts to decrease
(due to the declining number of employees) and
at 6:00 p.m. reaches 440 ppm., almost outdoor
air. Figure 11 just proves, that space is over-
ventilated during the whole measured period
even when estimating just working hours. All
these figures show, that CO, concentration
during the measured period was far to reach the
maximum value and allows to conclude, that the
ventilation air flow rates could be decreased
significantly exploiting the potential for energy
savings. The most efficient would be ventilation
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system control according to the number of
occupancy — the variable air volume system, but
it would need interventions into existing system
and significant investments. Real measured
occupancies and concentrations may help
without additional investments to rebalance the
system to correspond better to realistic, much
lower demands of air.

Measured air velocities maximum values
were equal to 0.14 m/s and didn’t exceed
acceptable values even when the meter was
positioned 1 m from the air supply diffuser,
therefore it is not further discussed.

3.2. Energy saving potential

As described in the methodology above,
monitoring results’ analysis enables to assess
the indoor comfort and energy saving potential
opportunities in the building. It was found that
the indoor temperature in the building, mainly
during the heating season, is controlled very
inefficiently. Overheating also causes extremely
low relative air humidity in the room. The other
energy saving potential was found in over-
ventilation of the room, where air flow rates can
be significantly decreased and adapted to the
real (much lower than design) occupancies.

More efficient Building Automation and
Control Systems (BACS) for HVAC systems
would be beneficial to increase the energy
efficiency of the building. BACS refers to the
products that monitor and automatically adjust
the energy using technologies to deliver a
comfortable environment while optimising
energy use. Based on EN 15232-1:2017,
analysed building is identified to be of C energy
performance class, which is considered as
standard. Improving BACS to class B would
enable the control of separate zones (in our case
indoor temperatures and air flow rates) of the
building, better monitoring of energy flows and
their management. More information on exact
measures can be found in (Siemens, 2018).
Economic evaluation with the required
investments and payback times can be estimated
e.g. with EPC-Tool available from Siemens.

The potential savings from higher BACS
energy performance class were assessed based
on above (in Methodology section) described
simplified methodology. It was calculated that
just annual heating energy savings would be
20%, e.g. from 44.5 kWh/m? they would
decrease to 34.48 kWh/m?,
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In the absence of separate -electricity
metering for ventilation and cooling equipment
in the building, the actual consumption of these
systems and potential savings cannot be
determined, but according to the methodology,
they can be predicted as 7 %. Finally, based on
the assumptions described in Methodology
section, it was estimated that just because of
operational heating energy savings, within the
assumed 50 years life cycle of the building 235
tons of CO, (approx. 0.1 t CO./m?) will be
avoided. As it was already mentioned,
additional savings on ventilation and air-
conditioning system electricity will also give
additional benefits, but they cannot be estimated
for this building.

3. Conclusions

Analysed building is of B energy
performance class. The difference between
actual and design energy consumption for
heating (so called Energy Performance Gap) in
this building is 32 % (adjusted at 20°C indoor
temperature) and this can be considered a
relatively small Gap compared to e.g. buildings
presented in CarbonBuzz database. However,
the measurements of the open-type office
premises show that the control of the premises’
HVAC systems is not efficient enough and the
core problems are:

1. The premise is overheated during the
heating season both during working and
non-working hours nearly all of the time.
The overheating also causes extremely low
relative humidity during the heating season.

2. The energy saving potential of intermittent
heating for unoccupied hours is not
exploited.

3. The occupancy in the premise is much lower
than design — maximum daily occupancy is
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on average just 25%. Therefore, the premise
is strongly over-ventilated as system does
not react to the number of occupants and
performs at the design air flow rates.

Identified problems obviously show the
demand for better HVAC systems control and
management. Thus, the potential for energy
savings by applying alternative systems’ control
strategies was analysed and assessed based on
BACS (Building Automation and Control
System) methodology which complies with the
standard EN 15232-1:2017. Here changing the
control system strategies of the existing
automation system from class C to B leads to
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building. The additional benefits for ventilation
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A more precise estimation also including
electricity savings could be performed by
applying dynamic energy simulation. This is
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is still significant unexploited energy saving
potential in existing buildings. Some of the
savings can be reached even with no
investments, just analysing monitoring data and
adjusting systems working schedules without
losing comfort for occupants. The problem of
existing (new) buildings’ energy performance
gap and saving potential related to building
control, automation and management is still
underestimated. Now, when world is facing the
energy crisis, identifying, reviewing, evaluating,
improving energy performance of existing
buildings must become one of top priorities.
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Abstract

Next to the heat and energy production, geothermal energy presents with opportunities for
rural and suburban areas linking sustainable development goals with expansion of new local
economy sectors. The aim of this research is to fill in the gap in the literature and establish
an empirical link between the use of the geothermal renewable and measures of local
development. This research attempts to provide a methodology that measures the induced
impact related to the socioeconomic development. The theoretical conceptualization
underpinning this study is reflected in endogenous growth theories as well as in regional
economics approach. By using the MCDM methods a local development model was built to
demonstrate the statistical relation between exploited geothermal energy and model
parameters. We used various regression modelling as well as adopted shift-share analysis
for the local economic structure. The versatility of this study lies in the fact that exercised
on the Polish municipality cases our model is applicable for analysis to any geothermal
location in the world. We produced studies, where the competitive advantage of using
geothermal resources in the local economies is econometrically illustrated. A faster
development of the geothermal municipalities comparing to the referred regions is observed.
A novel application of methods used in regional sciences served to identify changes in the
local economic structure, that the geothermal resources contribute to. The established links
between the local development and utilization of the geothermal resources call upon a new
research phenomenon, that initiates further discussion.

Keywords: geothermal resources, direct use, local development, Multiple-criteria decision-making (MCDM),
regression modelling.
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Abstract

Despite the fact that grid-connected photovoltaic (PV) systems have no moving parts, and
therefore usually require low maintenance, they are still subject to various failures and
faults. It is therefore required to create algorithms to facilitate the detection of possible faults
occurring in PV systems as well as identify hazards imposed by malicious agents. Recent
cyber-attacks on industrial power systems clearly point out the recent trend of digital
battlefield. The potential damage caused by successful malicious act to such systems is much
more severe than any other experienced by far. Among industrial power systems,
photovoltaic based generation take a significant cut of renewable energy generated in the
world. Malfunction of such a system may lead to harmful consequences from complete
shutdown of a power plant unit to multiple casualties' disaster.

A paradigm shift of PV energy conversion methodology is currently taking place by shifting
from large, centralized converters to small module-integrated decentralized converters,
allowing to increase conversion efficiency, reduce hardware size and decrease return-of-
investment time. However, if was found out by the authors that topologies used by module-
level converters are based on replacing unidirectional passive semiconductors by
bidirectional active semiconductors to increase efficiency for similar power density. In such
systems, unidirectional power flow is assured by software means only, creating a cyber-
attack opportunity in case the software is infected by malicious agents. The main goal of the
research is therefore demonstrating that it is possible to reverse the power flow from a PV
panel to power flow into a PV panel, imposing it to operate as a load rather than as a source
by modifying only the software of interfacing power converters without altering the
hardware, in order to impose physical damage such as fire to the PV panel.

Keywords: Photovoltaic generators, efficient DC-DC conversion, maximum power point tracking, real-
time control, fire safety.
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Abstract

Energy consumption in fans today is one of the main problems facing the industry of their
production and exploitation. Optimal sizing of the fans in the design stage is a key leverage
point for energy efficiency and system performance.

In this paper the authors will look into the influence of the inlet gap effect on the aerodynamic
parameters of the fan and therefore on its energy efficiency. The measurements were carried
out in a specially test stand in the energy laboratory of UPT. The impeller is mounted on the
suction side of the chamber test stand. There is a gap between the nozzle section side and the
impeller of fan, the size of which affects the performance of the fan and therefore its energy
efficiency. The effect of different values of the gap on the performance of the fan are presented
in the paper. The authors also aim to compare the experimental measurements made in the
test stand in the energy department of UPT with the results of the mathematical model with

the Python programming language.

Keywords: Fans, energy efficiency, evaluation, Python language.

1. Introduction

Due to increasing energy cost and the
challenges in the context of climate change there
is a permanent demand to enhance the energy
efficiency of fans. Increasing the energy
efficiency of the centrifugal fan is completely
dependent on the optimal design of the rotor and
other components of the plant. The design of a
thermofluidic  machine begins with the
dimensioning of the rotor, as the most important
constructive element of the machine.

The design of other elements is a function of
the rotor’s design. In fig. 1, the most important
constructive parameters of a centrifugal rotor are
shown. Many authors give their empirical
considerations on the numerical evaluation of
these constructive parameters. Numerical models
on these calculations can be found in the work of
authors (Carolus Th., 2022).

139

Optimizing the constructive design of a
centrifugal rotor requires that the flow of the fluid
in the flow space between the blades is done with
the smallest possible losses. Energy losses in the
rotor depend on the constructive parameters of
the rotor as well as on other parameters such as
the speed of the rotor shaft, etc. The minimization
of losses increases the energy performance of the
rotor, therefore also the energy efficiency of the
rotor. There is a gap Is figure 2 between the
nozzle section side and the impeller of fan, the
size of which affects the performance of the fan
and therefore its energy efficiency. The effect of
different values of the gap on the performance of
the fan are presented in the paper.

Axial gap overlap Is (Figure 2) is given by
Carolus Th., 2022:

Blade shape backwards curved 0-0.08 D
@

Blade shape forward curved Axial gap
permissible upt0 0.03D2  (2)
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Figure 2: Further geometry parameters of the centrifugal impeller with backward curved blades and the inlet
nozzle.

2. Mathematical model of the fan

characteristic
2.1 Fan performance parameters
The most important  aerodynamic

performance parameters of a fan are the volume
flow rate V of the gaseous fluid conveyed by the
fan in units of m® /s and the total pressure rise Ap;
in units of Pa.

The designer’s choice of several geometrical
parameters determines the values of flow
velocities in the machine which have a direct
effect on the losses. Given its density p,
equivalent fan performance parameters are:

e the mass flow through the fan m = p -V in
kg/s and

o the specific work done by the fan on the fluid
in Joule/kg or Watt / (kg/s) Y; = %.
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It is evident that Apt, like Y;, is an energetic
guantity. The total pressure rise is the difference
in the total pressures between the fan inlet and
exit. In general, it comprises a rise in both, static
and dynamic pressure:

Ap = Ptexit — Pt,inlet (3)

Ptexit = DPstexit T DPdexit
Ptinlet = Dst,inlet + Pd,inlet

Ap = (ps,exit - ps,inlet) + (pd,exit - pd,inlet)
(4)

The dynamic pressure is always (g) - ¢?, with
the fluid velocity ¢ = Cin and Ceyit at the fan inlet
and exit, respectively. The shaft power a motor
must supply to the fan impeller is calculated
from the shaft torque M, and the impeller shaft
speednas P=Ms 2w n

The total efficiency of the fan is the ratio
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2.2 Non-dimensional parameters

Non-dimensional parameters are used for the
design, comparison and evaluation of fluidic
machines. The numerical values of these
parameters are independent of the pressure,
flow and physical properties of the fluid. The
most important non-dimensional parameters
used in fluid machines are given in Table 1. The
characteristic of the fan taken in the study with
non-dimensional parameters is given in Figure
3. This characteristic was obtained in the
laboratory of thermo fluidic machines at energy
department at PUT.

3. Results of the mathematical model and
experimental measurements

Based on the mathematical model for
evaluating the dimensionless parameters of the
fan, an algorithm was designed in the PYTHON
programming language, through which we can
obtain the characteristics of the fan (See in 3.1).

3.1 Program installed in the Arduino Circuits
for the processing of the signal coming from
the pressure sensors (PYTHON language)

DFRobot LWLP Iwlp;
void setup() {

Serial.begin(9600);

/Mnit Chip

while (Iwlp.begin() '=0) {

Serial.printIn("Failed to initialize the chip,
please confirm the chip connection");

delay(1000);

1

void loop(void){
DFRobot LWLP::sLwlp_t data;
//Get data of single measurement
data = lwlp.getData();
//Get data processed by the filter
/ldata = Iwlp.getfilterData();
//Get temperature in unit centigrade degree
Serial.print(data.temperature);
Serial.print(",");
//Get pressure difference in unit pa
Serial.print(data.presure);
Serial.printin("");
delay(1);

3.2 Results of experimental measurements

To evaluate the influence of the gap between
the fan rotor and the nozzle,shown schematically
in Figure 2, and in the experimental device in
Figure 4, we performed some experimental
measurements for different values of the gap Is,
for the same number of the speede.

The experimental equipment was designed in
the laboratory of thermofluidic machines. Some
of its elements are presented in Figures 4, 5, 6, 7.

Table 1: Most important non-dimensional parameters used in fluid machines.

Designation Definition
Volume flow rate coefficient 14
b= —
T[T -D3:n
Pressure rise coefficient Y:
wt = 7'[2
T - D2 nz
Power coefficient P
A= T
<?) p D> Tl3
Specific speed _ n
0= 3
- |
2-n¥)72-Yr V2
Specific diameter D
8= T
i - 1
(8/m?)z -y, *- V2
Overall efficiency m.o_ V- Ap,
T=p """ M, 2mn
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Figure 3: The dimensionless characteristic of the fan LR V3.1 CMV pro 200 (¢ = f(¢)) Source:
Laboratory of thermofluidic machines of the energy department at UPT.

Figure 5: The fan in the test device. Gap Is.

71,8
67,4

\‘—r
f

120

Figure 6: The design of the fan.
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Figure 8: The grid, placed in the device to linearize the air flow before the measurement by the pressure
sensor.

Figure 9: The arduino Uno programmable device and the sensor used for pressure measurement.
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Figure 10: The program design in LabView for measuring pressure and flow.
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Figure 15: The characteristic’s of the fan for the diferent value of gap.
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Figure 16: Overlay of graphs of fan’s efficiency for different gap values 0.25mm, 2.5mm, 8 mm dhe 12

The signals obtained from the experimental
measurements are processed by the sensors
presented above and processed through the
labview program Figure 9. Results are showed
in Figures 10, 11, 12, 13 and 14 and the relevant
Tables.

3.3 Processing results of experimental
measurements

Through  the  testing  device, the
characteristics of the fan were obtained and its
performance was evaluated, through the
labview program. The results are presented in
the following figures for different numbers of
speed and different values of the space within
the standard cited above in formulas (1) and (2).

4. Conclusions

Figure 16 shows that if the value of Is is
within the recommended values eqg. (1) and (2),
the maximum value of efficiency is almost
constant.
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Abstract

Electricity demand has increased in recent years, while energy prices have increased
dramatically. In Albania, electricity is mainly produced by hydroelectric plants. The generation
of energy from hydropower plants depends on the atmospheric conditions, and according to
Albanian Energy Corporation data, their yearly electricity production covers about 70-80% of
consumption. Solar energy conversion into electricity via photovoltaic panels (PV) is now more
cost-effective and technologically advanced in terms of both cost and applications. As a result,
in recent years, the interest of private companies in solar energy has increased. Already, in
Albania, several photovoltaic parks are in various stages of construction. In this article, we will
analyze a case study of electricity production through photovoltaic panels in industrial
applications. Based on the data obtained from the measurements in the object, the electricity
produced by the PV panels covers the company’s energy demands, and sometimes the pieces
of energy production penetrate the power grid. We underline that the installation of photovoltaic
panels to produce electricity is necessary and efficient. Furthermore, solar energy is one of the
ways of renewable energy, due to the incremental rate of environmental concern, provides a

significant interest.

Keywords: renewable energy, engineering, solar panels, power system, energy management.

1. Introduction

In Albania, the production of electricity is
mainly carried out using hydropower plants, the
most important of which are the hydropower
plants built on the Drin River. During the last
decade in Albania, several small hydropower
plants with a total capacity of about 600 MW
were built (ERE, 2021). In this way, the
production of electricity depends on atmospheric
precipitation. Energy production in Albania is
facing difficulty supplying its consumers with
electricity. Some of these difficulties include a
lack of primary energy resources; no distribution
network for natural gas; limited interconnection
transmission line capacities; and full dependence
on energy production by hydropower plants.
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On the other hand, the demand for electricity
in the country has increased significantly. The
electricity produced at a certain time by plants
does not cover the demands of consumers.
Therefore, to provide electricity to consumers,
a part of it is imported from abroad. Also, in the
last few vyears, the electricity price has
undergone a significant increase. The electricity
prices have put both household consumers and
the industrial sector in difficulty. In some cases,
due to the increase in the price of electricity,
some companies have gone towards closing
their production processes, causing chain
reactions in the country's economy. Seeing the
problems in the electricity sector, many
consumers are looking at alternative ways to
provide electricity (Solar Power Europe, 2017).
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One of the most efficient ways the production
of electricity is to use solar energy through the
installation of solar panels. In recent years, the
price of solar panels has decreased, and the
interest from the private sector in their
installation has increased.

In this article, we will analyze a case study
of electricity production through the installation
of solar panels in a plastic manufacturing
company. The increase in energy prices put the
company in financial difficulties. The
installation of photovoltaic panels not only
provided the necessary amount of energy but
also injected the surplus into the electrical
system. The advantages of producing electricity
through solar panels are that they are simple to
install, require minimal maintenance, their
installation time is very short, and are
environmentally friendly. A disadvantage is
that photovoltaic panels require a considerable
surface area and the production of energy is
realized only during sunny hours.

Another target of this paper is the
recommendation to install photovoltaic panels
on the roofs of buildings.

2. A brief history of the development of solar
energy in Albania

Table 1 presents data on electricity
production for all categories of producers that are
in operation in Albania during the year 2021
(ERE, 2021). As shown in Table 1, where the
main contribution to energy production during
the year 2021 is by KESH s.a., a public company.
As shown in Table 1 the photovoltaic plants have
produced 40,756 MWH or about 0.5 % of total
energy production during the year 2021.

Albania, with a favorable geographical
position in the Mediterranean basin, has a good
climate condition for the use of solar radiation
for electricity production. The high intensity

and duration of solar radiation, the temperature,
and humidity of the air, etc. determine the
energy potential of solar energy.

The territory of Albania lies in the western
part of the Balkan Peninsula on the eastern
coast of the Adriatic and lonian seas. It is
located between latitudes 39° 38' - 42° 38' and
longitudes 19° 16' - 21° 04'. In the territory of
our country, we have a considerable solar
energy potential where many areas are exposed
to radiation ranging from 1,185 kWh/m? per
year to 1,700 kWh/m? per year. It is worth
mentioning that the western part of Albania,
especially the southwest, has significant solar
energy, which goes up to 2,200 kWh per year.

In Figure 1, the isoline of 1,500 KWh/m? per
year divides the territory of Albania into two
almost equal parts (NANR, 2015). Each meter
square of the horizontal surface in this part of
the territory has the practical possibility of
receiving up to 2,200 kWh/m? per year. In any
weather condition, the same surface receives
approximately 1,700 kWh per year. Table 2
shows the capacity of average solar energy
production in some regions during the year. As
shown by the data in the Tirana and Vlora
regions, where industrial activity is centralized,
the capacity of solar energy per day has higher
values than in other regions. Table 3 shows the
capacity of installed solar plants until 2021 in
Albania. Also, Table 3 shows the energy
production by solar plants during the year 2021.

Solar energy is a very promising source of
energy for the future and its use is potential as it
is an inexhaustible natural source of energy, it is
the largest natural reserve of energy that is
distributed everywhere in the world in great
quantities, it is clean and its use does not require
other expenses (Alirezaei M. et al., 2016). It does
not cause any risk of environmental pollution.

Table 1: Energy production of the year 2021 (ERE, 2021).

Type of generation

Yearly energy production [MWH)]

PPE/ hydropower connection at OSSH 877,726
PPE/ hydropower connection at OST 951,505
Private hydropower connection at OST 1,425,989
Lanabregas hydropower 27,504
Ashta hydropower 295,245
Photovoltaic plant 40,756
Hydropower menage by KESH 5,343,974
TOTAL 8,962,699
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Figure 1: The territorial distribution of the annual sunny hours in Albania (Source: NANR, 2015).

Table 2: Yearly radiation (kWh/m? per day).

Region Shkoder Diber Tirana Vlora Korga Saranda
January 1.70 1.55 1.80 2.15 1.90 1.90
February 2.30 2.30 2.50 2.85 2.70 2.40
Marty 3.35 3.25 3.40 3.90 3.40 3.60
April 4.50 4.15 4.20 5.00 4.40 4.80
May 5.45 5.25 5.55 6.05 5.60 5.80
June 6.10 5.85 6.40 6.80 6.40 6.80
July 6.50 6.25 6.70 7.20 6.80 6.10
August 5.55 5.45 6.05 6.40 5.90 4.80
September 4.45 4.35 4.70 5.15 4.70 3.60

October 2.90 2.90 3.20 3.50 3.10 3.20
November 2.10 1.85 2.15 2.40 2.10 2.10
December 1.70 1.50 1.75 1.85 1.80 1.80
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Table 3: Yearly solar energy production.

Installed capacity

Grid connection Energy production

Solar plant

MW kV MWH
“seman2sun’” 2 35 4,021
"Sonne" 2 35 4,001
“aed solar” 2 35 4,001
“age Sunpower" 2 35 3,950
“Seman Sunpower” 2 35 4,049
“Semanisolar” 2 35 3,950
ES 2019 2 35 4,304
“Smart watt 2 35 4,290
RTS 2 35 3,668

Statkraft 2 35 13
AEE 2 10 4,469

Table 4: Monthly invoice by OSHEE of a plastic manufacturing company.

Month Active energy billing Invoice value [Euro]
January 100,700 20,140
February 98,720 19,744
Marty 112,340 22,468
April 120,370 24,074
May 105,750 21,150
June 123,475 24,695
July 120,450 24,090
August 122,370 24,474
September 110,430 22,086
October 99,390 19,878
November 107,890 21,578
December 115,740 23,148

3. Installation of photovoltaic panels at a
plastic manufacturing company (Atearjo
company)

As pointed out at the beginning of the paper,
in the last year there has been an increased
interest in the production of electricity through
the installation of photovoltaic panels. In this
paragraph, there is an analysis of the case study
of the installation of photovoltaic panels in a
plastic manufacturing company, “ATEARJO”.
The "ATEARJO" company is supplied by a line
of 20 kV connected to a distribution power
system. The power transformer which is
installed at the object is 1 MVA rated power.
Table 4 shows the monthly invoice (energy
consumption, energy production by PV plant,
and value in euros) by the distribution operating
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system for the “ATEARJO” company. The data
shown in table IV underlines the average
monthly energy consumption by the company
as 111,470 kwh or 22,300 euros.

For the production of electricity,
photovoltaic elements with a maximum power
of 580 kW were installed on the rooftop of the
building. Figure 2 shows some views of the
installed elements. The panels used in the object
are Q.PEAK DUO XL-G11.7 570-590. The
photovoltaic plant consists of 1000 panels,
obtaining a maximum power of 580 Wp. A
string consists of 14-15 panels connected in
series. For converting the energy produced by
the solar panels (DC) into alternating current,
five Fronius inverters with a rated power of 115
kW are used.
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Figure 2: View of the inverters installed in the object.
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Figure 3: Monthly energy production by photovoltaic plant.
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Figure 4: Electricity production by the solar panels on 13/07/2022.
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Table 5: Monthly invoice by OSHEE of “ATEARJO” company.

Month Energy_ Energy production energy billing Invoice value
consumption by PV [KWH] [Euro]
April 110,420 61,810 48,610 9,722
May 99,120 90,600 8,520 1,704
June 109,370 97,750 11,620 2,324
July 118,700 107,770 10,930 2,186
August 119,700 88,140 31,560 6,312
September 100,760 67,720 33,040 6,608

The photovoltaic plant is connected to the
electrical system (on grid mode). The graph in
Figure 3 shows the electricity production from
photovoltaic panels during the period April-
August 2022. Also, the graph in Figure 4, shows
the electricity production by the solar panels on
13/07/2022. The results showed that the
maximum value of energy production by the
installed solar plant was 480-kilowatt hours.
The total energy produced until September 17,
2022, results in 486,060 kWh.

Table 5 shows the electricity production by
solar panels, energy consumption, and energy
billing by OSHEE for the period from April until
September 2022, when the photovoltaic
elements are connected to the electrical system.

As seen from the data, it appears that
electricity bills have decreased. The electricity
produced by the photovoltaic system covers
about 80 percent of the electricity consumption
necessary for the company. It should be noted
that the company operates 24 hours a day. The
Albanian energy law so far does not affect the
monthly energy balance. In case when the energy
production by solar panels is more than the
energy needed a part of energy production is
injected into the net power grid. The solar energy
penetrating into the system is not billed, so the
company does not get benefit from the injection
of energy into the system. Investment in the
construction of solar panels is 350,000 euros.
About 100,000 euros have been obtained for
nearly 5 months in which the plant has been put
into production. The progress so far results in the
fact that in about 18 months the entire investment
can be returned. With the change in the energy
law, the benefits of the photovoltaic plant will be
greater. As known photovoltaic elements do not
produce electricity at night, the company is
supplied by the distribution system. The energy
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received by the company during peak hours is
not included in the energy balance. This is the
reason that the monthly electricity bill for the
"ATEARQ" company is not zero. The Albanian
government is taking into consideration the
suggestions from solar energy producers to make
the annual energy balance.

4. Analysis of the impact of solar energy on
the power system

The production of electricity using
photovoltaic  elements has significantly
increased the efficient use of water resources in
Albania. Also, the installation of photovoltaic
elements has significantly reduced the import of
electricity from abroad region. Nowadays,
obtaining a license to build a power plant, such
as a solar or eolic plant, is fraught with
unnecessary red tape. If the energy market is
liberalized, especially for  photovoltaic
elements, their impact on the energy sector will
be significant. In fact, in recent years, licenses
have been granted for the construction of
several photovoltaic parks for the production of
energy with a power rating of 2-100 MW.
There are some problems in the power system
with the increase of solar plants installed. The
main problem encountered is the power quality
(Mohamed A.E., Zhengming Zzh., 2010).
Except for the fundamental harmonic, the
voltage and current spectrum of the inverter
output contain high-order harmonics. Figure 5
shows the output of the voltage and current
waveform of the inverter. The voltage and
current waveforms as shown are distorted.
Moreover, nonlinearities in addition to
nonlinear loads can be introduced in the
distribution grid by distributing harmonic
sources such as non-sinusoidal waves at the
output of solar PV inverters (Ahsan S. et al.,
2021).


https://www.sciencedirect.com/science/article/abs/pii/S1364032109001749#!
https://www.sciencedirect.com/science/article/abs/pii/S1364032109001749#!
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Figure 6: Current spectrum.

As it stands, generally, inverters need to come
with high-quality switching, producing pure
sinusoidal waves. However, mostly modified
sine waves of current and voltage at the output of
substandard inverters pollute the LV grid
(Chidurala A. et al., 2014). Figure 6 shows the
spectrum of the current. As shown by Figure 6
the 5" and 7"-order harmonics dominate the
current spectrum.

The high-order harmonics orders of the
voltage output inverter cause problems in the
power system. In this way, measures should be
taken to eliminate them by installing reactors in
series (Zhang Y., et al., 2019).

Therefore, net metering prosumers must
insert the required reactive power along with the
active power into the grid (Sara E. et al., 2013).
The transmission or distribution lines, in most
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cases, do not support the injected energy
production by solar panels. Therefore, in
addition to the construction of photovoltaic
plants, it should be taken into consideration for
the  construction of new  substations,
transmission, and distribution power lines.
During the solar panel produces electricity the
voltage level increase upper than the allowed
value.

Figure 7 shows the voltage level at the power
system node when solar plants are connected,
e.g., the value of phase voltage is 270 volts at a
certain time. this value is unacceptable for the
electrical equipment. An increase in voltage
level is associated with an increase in reactive
power from the electrical system. In this case,
reactive power compensation is necessary.


https://ieeexplore.ieee.org/author/37828339100
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Figure 7: Phase voltage value during solar panel working.

Also, another problem of energy production
with photovoltaic elements is the sudden change
of energy due to climatic conditions. This causes
a strain on the hydropower plants, which serve to
balance the energy in the power system.

Since the production of electricity using
photovoltaic elements is a renewable source, it
affects the reduction of environmental pollution
and the release of carbon dioxide. Until now,
from the electricity production of the Atearjo
company's photovoltaic plant, about 257.67 tons
of carbon dioxide have been saved.

5. Conclusions

In conclusion, since Albania is considered a
region with good solar radiation, it has the
potential to produce energy through solar
plants. Solar energy is a very promising source
of energy for the future and it is an
inexhaustible natural source of energy. Based
on the analysis in the article, we reach the
following conclusions:

e The energy from the sun is free and
unlimited.

e Solar power is non-polluting.

e The production of electricity through
photovoltaic plants would make possible
the more efficient use of water resources
in the country.
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Solar power usage does not emit any
greenhouse gases or harmful waste.

Solar power is perfect and saving for
power generation in remote areas or
where the cost of expansion of the utility
grid is high.

Solar panels, due to their simple
construction and low maintenance cost,
are mainly used for generation purposes.

The electric distribution and
transmission  networks must take
measures to facilitate the construction of
new power lines and substations to inject
energy into the system produced by the
photovoltaic plants.

The energy market should be liberalized,
especially the granting of licenses for the
installation of photovoltaic plants for
residential and industrial applications.
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Abstact

The new geopolitical conditions at EC level (backed by the very recent REPowerEU (European
Commission, 2019) regulation as well as the vast spread of Renewable Energy Sources (RES)
pose new, major challenges for the electricity networks in Europe. Solutions for the
optimization of local energy systems are required, enabling direct integration with distributed
generation and demand, enabling enhancement and optimal coordination of local flexibility
resources. Such integrated solutions shall optimally combine distributed generation, demand,
storage, electric vehicles and interconnections with heterogeneous local energy networks and
introduce them into holistic optimization strategies to ensure operational and economic
optimization of local energy systems. Optimal coordination of local energy sources is directly
linked to maximum utilization of the flexibility (Tsatsakis K., Tsitsanis A., 2021) they can
offer to support the operational stability of the grid and reinforce the economics of local energy
systems through the avoidance of RES curtailment and the establishment of local flexibility
markets. Taking into account the emerging need for coordinated optimization of the flexibility
potential of the different types of controllable assets available in the electricity network, we
propose a state-of-the-art methodology and a framework for the optimal utilization of flexibility
on the basis of:

« Accurate extraction of the flexibility potential of the different types of flexible assets by
applying data driven techniques that take into consideration the actual status of the
flexible devices.

» Fine-grained intra-portfolio orchestration of local generation output, demand and storage
(including novel solutions for P2G systems), to facilitate maximum RES integration into
the grid, avoidance of curtailment as well as self-consumption optimization at
regional/community level.

« State of the art flexibility source optimization towards offering aggregate flexibility
service offerings via local flexibility markets to address the balancing and ancillary grid
needs for the operational optimization of local, regional and national networks.

The main innovation of the proposed approach is the incorporation of actual and in real time
data as retrieved from the physical assets as well as the application of state of the art, ML based
optimization techniques for intra-portfolio optimization as well as participation in local
flexibility markets. The proposed framework has been developed and deployed and now is
under extensive testing at a first of a kind, mid-scale demo site in Xanthi, Greece. The
preliminary results from the evaluation of the proposed framework will be presented in this
paper.

Keywords: Flexibility management, Aggregators, Self-consumption, flexibility marketplace.
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1. A data driven flexibility profiling
framework for energy assets

In order to support the provision of a fine-
grained tool for flexibility management and
aggregation, the conceptual architecture of the
ICT solution is presented in Figure 1. At the
heart of the system, is the flexibility profiling
layer  responsible to incorporate  the
heterogeneous modelling approaches as
different software bundles, setting that way the
different microservices for the management of
the different flexible assets’ technologies in
place, namely:

DER profiling layer covering generation,
battery and EV charging point assets;

P2X profiling layer covering P2G and P2H
solutions;

Demand Side Flexibility profiling layer
covering demand side assets.

In this section, the high-level modelling
details for the key controllable assets examined
are  presented, namely demand side
management assets, battery solutions, P2G
systems modelling.

In the field of demand side, the modelling is
focusing on DHW and HVAC systems as the
heavy controllable loads within the building
environment. The modelling details for the
DHW systems are presented in (Tsatsakis K,
Tsitsanis A., 2021). In brief, the modelling
framework is dependent on the hot/cold water
temperature conditions, the power consumption
and the water flow (as the representation of the
demand for hot water).

In addition, a detailed model for air-to-air
HVAC systems is defined as part of the demand
side flexibility framework. The model
principles of a grey-box 1-order RC model is
considered in order to capture the evolution of
indoor temperature of building, supposing the
thermal capacity C, and the equivalent thermal
resistance R as physical related parameters of
the models. Starting from heat balance
modelling, we need to correlate the impact of
the HVAC system and heat losses to indoor
temperature conditions, as expressed in the
following equation:

f(Qin — Qout)

dTin _

at
Where:

(1)
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dTin . . .
T is the temperature different at each time
step

Qin, is the thermal heat flow from the heat
source (HVAC system)

Qout, the heat
environment

loss in the building

Considering physics law dynamics, the
variation of the indoor temperature is
characterized by the difference between the
variation of heat flow from electric heater and
heat loss multiplied by the reference C factor.

d i ., .
i %(Qm — Qout)

dat

On the other hand, Qin is defined by taking into
account the COP of the heating/cooling system
and the power characteristics, while the heat
losses equivalent as the difference between the
indoor and the outdoor temperature, divided by
the equivalent thermal resistance of the building
(R) as depicted in the following:

(2)

Tin — Tout 3
- ®)

Considering the discretization of the variation
of the indoor temperature, the equation of the
thermal building model is presented:

Qdut =

dTin _ 1 .. 1 Tm(t)—'Tout(t)
o —Qin®) - ——F—)
(4)
Tin(t+ 1) =Tin(t) +
1 .. 1 TLn(t)—.Tout(t)
=Qin(tydt — = (=) ar ()

Overall, the RC modelling equation consists
of the definition of the relationship between
indoor, outdoor temperature conditions and the
operation of the HVAC system. In order to
extract the R, C parameters, a simple statistical
method applies (fitting regression approach) is
considered. In Figure 2, the raw data about
indoor/outdoor conditions and the impact of
HVAC operation is provided. In Figure 3 the
model vs actual conditions of the HVAC system
are presented over the time (3-week period).
The battery system is modelled using Kinetic
Battery Model which is an intuitive battery
model originally developed to model the
chemical processes of large lead-acid batteries
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by a kinetic process (Manwell JF., McGowan
JG., 1993). The main equations of the KiBaM
are presented below:

1
(qo-k-c—1)-(1—e7Ft)

=quo-e *t +

_I-c-(k-t;1+e_k't) ©)

q>

=quoe ¥ +qo-(1—-0¢)- (1 - e_k't)
I'c-(k-t—1+4e7Ft)

- X @)

Where

q: is the “directly available capacity”,

(2 is the “temporary capacity” of the battery,

c is the fraction of the capacity stored in the
available charge tank,

k is the rate constant,

I is the current and t is the time.

A comparison between simulated and
experimental results is presented in Figure 4.
Regarding the P2G system empirical models
have been adopted for both the electrolyzer and
the fuel cell. The respective equations are
presented below. Current-voltage characteristic
of the electrolyzer (Ulleberg @., 2003):

rn+nr-T
U=Upp+—2—T+(sy+5,-T+53-T?)
t; +t,/T + t3/T?
.10g<%.1+1> (8)
Where

Urev is the reversible cell voltage,

ri (i=1...2) are parameters for ohmic resistance
of electrolyte,

Si, ti (i=1...3) are parameters for overvoltage on
electrodes,

A is the area of the electrode and
Te is the temperature of electrolyte.

Current-voltage characteristic of the fuel cell
(Ulleberg O., 1998)]:

U=Uy—b-log(i)—R-i—m-exp(d-i) (9)
Where

Uq is the open circuit voltage of the fuel cell,

b is the Tafel slope of the fuel cell,

R is the resistance of the fuel cell,

m and d are the parameters for overpotential due
to mass-transport limitation.

In Figure 5, a comparison between
experimental and simulated results is presented.
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2. Flexibility management and optimization
framework management

On top of the flexibility profiling layer
presented in previous section, a state-of-the-art
analytics layer is incorporated in the ICT
solution to enable the provision of fine-grained
services to the business actors. There are four
different types of analytics features supported
by the application, namely:

e Flexibility Aggregation &  Filtering
Module to enable search over the flexible
assets available at the portfolio of the
aggregator and further aggregation of
flexibility profiling data (from the
flexibility sources) in order to address the
business needs of the aggregator.

o Flexibility Clustering module to provide
fine grained analytics techniques for the
management of the flexibility sources
available in the portfolio of the aggregator.

e VPP Configuration module to facilitate the
optimal placement of the flexibility
sources to 3rd party business campaigns.
These business campaigns are triggered by
the market as the innovative flexibility
marketplaces are evolving now in Europe.

e Intra portfolio optimization module to
facilitate the optimal management of the
flexibility sources within the portfolio of
the business stakeholder of the tool.

The first layer is the Flexibility Aggregation
& Filtering module is providing the
functionality of searching over the portfolio of
the aggregator and filtering with specific
criteria in order to set groups of flexibility
assets with similar characteristics. There are
different parameters (both technical and
business) that characterize the flexibility assets
and on the basis of these parameters appropriate
segments may be defined in order to set groups
of flexible assets which are of interest for the
business stakeholder (Aggregator).

On top of this filtering functionality, an
aggregation functionality is incorporated in
order to aggregate energy and flexibility related
profiling information, which is again of interest
for the business processes of the business
stakeholder. Filtering functionality owver the
data streams is also incorporated in order to
enable search over a selected period of time.
The flexibility clustering module is responsible
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for the execution of simple and advanced
analytics processes over the flexibility data
streams.. More specifically, the module
complements the filtering functionality as
presented above and support the quick access to
the filtered data, as well as the execution of the
respective analytics services generic statistics
algorithms (i.e. aggregations, KPI calculations
etc...) as well as advanced models (i.e. ML-
based algorithms such as classification,
clustering, regression, etc. targeting the energy
domain applications) are incorporated in the
module in order to serve the clustering
scenarios of interest for the business actors.

While the filtering and clustering analysis is
focusing mainly at the provision of insights for
the business actors, there are different
optimization  strategies and  scenarios
incorporated in the ICT tool to serve the
business needs for flexibility exploitation. At
first, the VPP Configuration Layer module is
responsible for the execution of the
optimization of the portfolio flexible assets
taking into account 3rd party requests triggered
by the flexibility markets. There are different
approaches adopted in the market, with the
most common approach to be defined by USEF
as the state-of-the-art implementation for
flexibility exchange through a market-based
framework. Under this concept, the overall
management of flexibility is performed taking
into account:

- The flexibility potential at portfolio
(aggregation) level as well as the flexibility
request that has been made available from
the flexibility markets via a bid that has been
triggered to the tool. The bid contains
information about the amount of flexibility
to be served over a specific timestep.

- The pricing/market details about the usage
of the different flexibility sources that are
part of the portfolio. We have to point out
that these market details are incorporated in
a flexibility registry in order to promptly
remunerate the different flexibility sources
for the provision of the associated flexibility

- The level of reliability of each flexible
source that is part of the portfolio of the
Adggregator.

Then, a linear optimization process applies in
order to formulate the subset of the aggregator
portfolio that will execute the demand response
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signal. The details of this optimization process
are provided below:

min Y;[-, S(flex;), (10)
S(flex;) = f(price,reliability) - |flex;|

|7, flex;| = |FlexOrder|

|flex;| < |FlexOffer;,i=1,..,n

|S_n(flex)| < |S_n_limit;|,i =1,..,
Where:

- flex; is the flexibility utilisation of each
flexible asset that is part of the portfolio of
the aggregator

- f(price,reliability) as the cost incurred
to the aggregator for utilizing the
flexibility unit of the asset. As reported
above, the cost is defined as a synthesis of
financial and performance related
parameters. In  the context of
experimentation, we consider a linear
proportional correlation of the price with
the cost and a negative slope for reliability
level in order to quantify the penalization
for non-reliability at flexib8ility provision.

- FlexOrder as the total flexibility
requested by external markets. This is the
typical case of DSO requests for flexibility
in order to address grid needs.

- FlexOf fer; as the maximum amount of
flexibility estimated to be available by
each flexibility asset.

- S_n(flex;) any other limitation imposed at
the provision of flexibility. For example, it
may be the case that the total amount of
flexibility to be offered by an asset should
not exceed a specific amount over a period
of time (these are typical contractual
limitations that are defined in bilateral
contracts  between aggregators and
flexibility asset owners).

In parallel to the formulation of the portfolio
for DR activation, a backup list is formulated
with the remaining flexibility resources and
amounts that are available for the same interval
but are excluded from initial enrolment. In case,
there is no fulfilment of activation from the
main pool, the procedure of VPP restructuring
is performed in order to reset the portfolio for
activation. The output format (for asset
flexibility activation) is following the
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USEF/UFTP principles (a simplified approach
incorporating only the mandatory fields),
providing the details about the activation of each
asset for each time interval.

Following the execution of any DR
campaign, the VPP Configuration module is
responsible for the calculation of the flexibility
related KPIs; results intended to be available to
the business stakeholder through a dedicated UlI.

Complementary to the VPP Configuration
module, the intra-portfolio optimization module
is responsible for the execution of the
optimization of the portfolio assets taking into
account intra -portfolio business objectives (thus
not participating in flexibility related markets).
More specifically, this module incorporates the
optimization algorithms for assets management
addressing both cost minimization as well as
self-consumption optimization use cases. The
details of the optimization process are presented
below.

OperationalCost
,Self — Consumption

(11)

min/max
Energy Balance Equation

|SoC, min| < |SoC;| < |SoC,max]|,i =
1,..,n

|Pi| < |P,max|,i=1,..,n

|flex;| < |flexOffer|,i=1,..,n

The details of the different methods (11) are
then provided; at first the functional objective
details are specified. As stated in the intro
section, there are 2 core business objectives for
the flexible asset manager: to minimize
operational/energy costs or to maximize the
level of self-consumption |(thus minimizing the
dependence on the upstream network:

OperationalCost:
N
. T
min S (Enesu0),

E, ;:energy fromn source at time t
Sn¢:energy cost of nsource at time t.

The cost data refer to the cost for energy
generation from the different DERs or the price
of the market for injection of energy from the
grid.

T
Self — Consumption: minZ Egrid

t=1

Egriq: energy fromthe grid at time t

Apart from the core business objectives, the
constraints of the optimization process are
defined. At first the
Energy Balance Equation, express the
equilibrium  between  generation  and
consumption at local level (also the energy
balance from/to the storage systems available at
the demo site), considering the different types
of assets (generation, storage, demand)
available at the demo site (Egemand =

Elocalgen + Estorage + E—grid)-

In addition to the energy equilibrium, constrains
at asset level are also considered in the analysis
and more specifically:

e SoC, the state of charge level of the
different storage systems available on site
should be within the operational limits of
the storage system,

e P, the power charge/discharge potential of
the different systems available on site
should be within the operational limits.
This is again very important for the battery
systems where operational limits apply,

o flex, is the flexibility utilisation for each
flexible asset.

Based on the optimization result, the control
strategies to be performed in order to achieve
the goal objective are formulated. These are
expressed either as flexibility schedules for the
flexible assets (demand side) or as power
schedules for the storage related assets. In
addition, the module is responsible for the
calculation of the intra -portfolio performance
KPIs; similar to the VPP Configuration module
presented above.

We presented above in brief the technical
details about the different analytics processes
that are executed at the DSS layer of the tool.
This is a mixture of data analytics techniques
incorporated in order to provide a fine-grained
analysis of the flexibility potential and
optimization processes in order to maximize the
level of exploitation of the different flexible
sources that are part of the portfolio of the
aggregator.
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3. Flexibility Assessment demonstration
activities at the Greek demo site

The overall solution is about to be tested for
a long period of time (18 months) in real
conditions in 4 pilot sites in 3 EU Member
states (Bulgaria, Slovenia and Greece), with
different needs and socioeconomic and
technological boundaries, involving multiple
existing flexibility assets (batteries, power to
heat/cold, vehicle to grid and other storage
solutions) and all complementary actors of the
energy network (DSO, microgrid operator,
utilities, flexibility providers, local
communities). In this section, the focus is at the
presentation of the results from the early
demonstration activities at a Greek site in
Xanthi region. A whole set up has been
established with the integration of local
generation, flexible demand, battery systems
and P2G technologies. In the following figure,
the schematic of the demo site is presented.

The focus of the optimization is the
maximization of self-consumption. The base
curves for local generation are presented. Then,
by taking into account the flexible profile as
well as the capacity of the storage systems in
place, the optimization process applies.

; LOAD |
A

_______

In figure 7, the aggregate daily data of the
different sources over a short period of time (2-
week period) are presented. It is worth referring
to the dynamic operation of the storage systems
as they can charge and discharge based on
generation and demand data.

A snapshot of the operation of a single day
is presented in figure 8. From the analysis it is
evident the sequential operation of the different
systems. First charging the battery system (in
case generation> demand), then charge of the
P2G system (by utilizing also load from battery
in order to address the technical limitations of
the electrolyzer) and then the rest of excess is
exported to the grid.

4. Conclusions

The main objective of this document is to
specify the modelling details of an innovative
ICT tool that will facilitate the management of
local flexibility profiles in order to forecast and
decide upon optimal flexibility utilization
strategies, while satisfying the goal of reduced
complexity that comes from organising profiles
into clusters of homogeneous behaviour.
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Figure 6: Microgrid set up in Greece.
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The tool embeds all functionalities
pertaining to the tool chain for collecting local
flexibility profiles, managing them in order to
establish optimal VPP composition for the
delivery of flexibility services to network

operators or the market. An extensive testing
has already been performed in the Xanthi demo
site and this will continue together with the
replication of the demonstration activities in 2
other demo areas of Europe.
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Abstract

While climate change and environmental degradation are already causing a higher frequency
of extreme weather events, worldwide temperature increases, and climatic instability,
citizenship hardly recognizes climate change and environment-related issues as main
challenges for the next decades. Recent studies suggest that the majority of the citizens does
not consider Climate and Environmental diseases among the most serious problems. On the
other hand, communication, information, awareness and education are seen as key strategies
for engaging people in understanding the challenges humanity and planet Earth are facing,
and acting positively and appropriately.

GreenSCENT (https://www.green-scent.eu/) is a project funded under Horizon 2020
European Commission framework program for Research and Innovation. Its main objective
is to support EU Green Deal policy implementation involving EU citizens, and especially
youth, in co-creating, experimenting and validating a Multidisciplinary European
Competence Framework (GreenComp) covering the main thematic areas of the EU Green
Deal. GreenComp will be developed in a lifelong learning perspective, covering educational
levels from primary schools to Higher education and continuous professional development,
through a participatory multi-stakeholder approach engaging young students, teachers and
finally citizens from all schools and educational institutions in Europe.

The first section of the proposed work presents GreenSCENT project’s motivations,
objectives and pillars. The second section of this paper provides details about the project
methodology, while section 3 will present the activities in the first Phase of the project.
Conclusions focuses on the foreseen challenges in the development and validation of digital
and hybrid tools, educational activities and frameworks enabling EU citizen to embrace the
new EU Green Deal.

Keywords: Ecological transition, Green Deal, Sustainability, Green Education.
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1. Introduction

Climate change and environmental
degradation are already causing dramatic sea
level rise, a higher frequency of extreme
weather events, worldwide temperature
increases, unprecedented rates of carbon
dioxide, methane and nitrous oxide in the
atmosphere, and climatic instability (IPCC,
2018). These changes may disrupt societal
functioning  through  increasing  global
migration, conflict, and disease, while
endangering worldwide food systems (Burrows
and Patrick, 2016; Gregory et al., 2005; Haines
et al., 2006). Nevertheless, EU Citizenship
hardly recognizes climate change and
environment-related issues as main challenges
and issues for the next decades. In most EU
countries, Climate and Environmental diseases
are not considered among the most serious
problems by the majority of the citizens
(Eurobarometer, 2009).

Several mechanisms fostering scepticism in
climate change and its anthropocentric nature
were already categorized by different studies.
Communication, information, awareness and
education are seen as key strategies for
engaging people in understanding the
challenges humanity and planet Earth are
facing, and acting positively and appropriately
(Santos and Feygina, 2017).

Furthermore,  policy  decisions  and
approaches are perceived as “remote” and
threatening for the day by day lives of the
population, their habits, their economic stability,
and their jobs. Engaging citizens to care for their
environment is one of the most challenging tasks
nowadays. Europe is no exception and has to
find different approaches to tackle
environmental nurturing matching the wealth of
EU cultures, languages, and citizen diversity.

Successful understanding of the many
variables that impact climate, and how they can
be modified by human behaviour, would lead to
a multidisciplinary action. This in turn would
require ingenious and clever engaging
approaches to fit a wide spectrum of people
profiles, all living in the EU 21 century
Information Society. We need to engage people,
allowing them to feel as a crucial actor in the
changes needed, understanding why they are
needed, and to reach them emotionally. Empathy
is a key aspect for finding solutions to social and
global problems.
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EU Green Deal designs an ambitious plan
that will impact EU citizens and organizations
in the next few years. A successful
implementation needs an active involvement of
citizenship and stakeholders, aiming at
increasing  knowledge, awareness and
competences in the main focus areas of the
Green Deal, ranging from climate to food to
pollution, mobility, construction and
ecosystems. As stated by the Green Deal
communication, young EU citizens are seen as
potential ambassadors of this knowledge, that
will impact on actual behaviour of themselves,
their peers, parents, contacts, and educational
institutions  (from  primary schools to
universities) as key enablers for knowledge
transfer and experimentation.

2. GreenSCENT project

For these reasons, International Telematic
University UNINETTUNO together with a
European-wide partnership for developing a
research and innovation project, GreenSCENT
— Smart Citizen Education for a Green Future —
addressing the challenges regarding the social
awareness and acceptance of the ecological
transition.

GreenSCENT involves 15 partners from 10
European countries (ltaly, Germany, Spain,
Finland, Danmark, Austria, Serbia, Romania,
France and  Greece), including 5
Research/University partners, 1 Foundation, 4
Schools partners, 4 Small/Medium Enterprises
and 1 Large ICT Company. GreenSCENT is
funded by the Horizon 2020 research and
innovation program of the European
Commission, under the Green Deal call
GD10.3, with contract number 101036480,
started in January 2022 and will last for three
years.

The project’s main objective is to support
the New European Green Deal policy
implementation involving EU citizens, and
especially youth, in co-creating, experimenting
and validating a Multidisciplinary European
Competence Framework covering the main
thematic areas of the EU Green Deal, fostering
its acceptance and adoption with a participatory
multi-stakeholder approach, and measuring its
efficacy in terms of awareness, competences
and implicit attitudes, key factors for a real
behavioural change.
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A Climate and Environmental Competence
Framework for citizens, such as the one
GreenSCENT aims to produce, will therefore
be a crucial tool for developing the capacity to
analyse and understand global and
interdisciplinary issues as the ones addressed by
the EU Green Deal. More than the tool itself, in
order to maximize its acceptance and adoption
among European citizenship and stakeholders,
the design and validation processes needed to
be carefully planned. Specifically,
GreenSCENT is based on a set of pillars
guiding its design and implementation:

1. Citizen engagement is a driver for change

Research demonstrates that, when directly
and actively involved, citizens feel that the
innovations are created with them and not for
them, and when there is a lack of acceptance
among citizens for such services, it becomes
easier to ensure that they gain broad consensus
(Bason, 2010).

GreenSCENT  follows a user-centric
approach; this will lead to a diverse and
encompassing resilient solution in each step of
its Competence Framework development:
raising awareness, learning, assessment, and
dissemination to all EU citizens.

2. Active experimentation will lead to better
understanding and adoption

Increase of the citizen engagement, moving
from simple information transmission or
traditional education, to content manipulation,
active observation, data collection and
processing, and open innovation provides
concrete, hands-on actions that individuals can
undertake, thereby fostering feelings of
involvement and engagement in helping
address  these  problems.  GreenSCENT
“demonstrators”, hybrid  and  digital
technologies and activities designed by the
project consortium, help putting in practice the
proposed  competence  framework  and
challenging students and citizens to “play” with
science and with their behaviour, increasing the
actual individual awareness of their day by day
environmental footprint.

3. European Youths are crucial for
addressing climate and  environmental
challenges.

Young EU citizens represent both the future
of the European Union, and the more effective
amplifier we have for spreading knowledge and
information about the Green Deal and the need

177

for changes in behaviour. They can reach and
involve both their colleagues in school, their
peers outside the schools and their parents and
families, as well as they can become
professionals able to change the work market
and the industrial, social, political processes in
a green perspective for the protection of the
planet. For the same reason, schools,
universities, and educational institutions in
general play a key role in this process.

4. Vulnerable groups must be involved and
taken into consideration in this process.

Migrants, refugees, people with disabilities,
the elderly, and people in rural areas, have to be
included in the dialogue and concrete actions of
the Green Deal. Europe can’t afford to leave out
these people since one of the main European
trains is the “united in diversity”. The respect
for the “other”, the inclusion and democratic
participation of all citizens is one of the most
important EU features, and SCENT will secure
these. GreenSCENT will both involve different
user groups in designing and validating the
proposed solutions, and adopt accessibility
standards and cross-cultural approaches in
developing any of the analogic and digital
demonstrators supporting the GreenComp.

5. GreenSCENT competence framework
must be both acceptable and adoptable.

GreenSCENT aims at integrating existing
good practices at EU level that will be used for
validating the competence framework, together
with  Training Kits, Skill Cards and
Demonstrators specifically designed for the
project. Moreover, GreenSCENT will propose
a European Certification for Climate and
Environmental Literacy — inspired by the
ECDL/ICDL models— helping other institutions
and enterprises adopting the framework both
for implementing training activities and for
measuring the competence level of candidates
and employees.

6. Competences needed go beyond climate
and environment.

The activities proposed by GreenSCENT for
testing and validating the Framework will ask
citizens and especially students to develop
competences, not just about climate or
sustainability: they will be challenged in
science education and scientific research
foundations; in digital competences, and soft
skills like creative thinking, problem-solving,
team working, project planning and design.
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Those transversal and  complementary
competencies will produce a positive effect on
both their life and professional capacities, and
in understanding the climate and environmental
challenges.

3. GreenSCENT methodology

GreenSCENT is structured in 3 main phases;
Phase 1 will lead to the 1st release of the
competence framework; Phase 2 will produce,
and pilot different demonstrators and initiatives
covering the Green Deal focus areas
competences, engaging different target users in
different contexts, and will produce feedback
for the revision and extension of the
competence framework. Phase 3 will finalize
the GreenComp, develop a European
Certification on Climate and Environmental
Literacy (ECCEL) designed based on ICDL-
International Certification of Digital Literacy
(former ECDL), and provide policy
recommendations.

In its initial project phase, lasting one year,
the main objective is to produce a first draft of
the Competence Framework that will be further
tested and validated in the next phase. The
drafting will be based on several activities: the
analysis of existing Climate/Environment-
related  Competence  Frameworks  for
integrating the main findings and good
practices already existing and in place; the
further elaboration and categorization of
competences based on the 8 main focus areas
identified, starting from the EU Green Deal
communication; the involvement of external
advisors — selected from experts, researchers
and activists, that will share their views and
inputs for enriching the 1% competence
framework draft; and a first iteration of Citizen
Engagement initiatives, run in the pilot
countries identified in the proposal, that will
help integrating citizens’ voices since the very
early stage of the project.

In its core phase, GreenSCENT will test the
first release of its competence framework
against its final users: citizens, youth and
students at different school levels. This will be
done through piloting the demonstrator
activities in the main Pilot sites identified:
Rome (Italy), Barcelona (Spain), Helsinki
(Finland), Novi Sad (Serbia), Copenhagen
(Denmark), Kluz-Napoka (Romania). The
activities considered have different
“involvement” levels, ranging from pure
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awareness raising to observation to active data
collection and processing. To ensure that the
competence framework is tested regarding all
Green Deal topics in multiple contexts, the
project has created a matrix with the Green Deal
Focus Areas, the key actors targeted and the
different levels of engagement and participation
to ensure that the piloted activities complement
each other. In this way, citizenship and youth
will be informed and trained about all the 8
focus areas where citizen choices and
behaviours can impact directly in a more
perceivable way. Training, experimentation and
engagement activities will both produce
awareness and engagement among citizenship
and students, and at the same time will provide
feedback about the completeness and
effectiveness of the Competence Framework.
Course design and assessment methodology
will  furthermore inform the Competence
Framework for its finalization, that will be
completed in the 3™ project phase.

The final phase of the project, mainly
addressed in the last 6 months of it, will produce
the final version of the Competence Framework
that will be provided with relevant annexes
designed for its adoption at EU level. User
guide, methodology and use cases will be
provided, according to the activities
implemented and the findings gathered during
Phase 2. Furthermore, in this phase a strong
accent will be put on the framework promotion
and adoption. Relevant stakeholders, already
engaged since Phase 1, will be contacted for a
dedicated workshop presenting and discussing
the competence framework. GreenSCENT wiill
furthermore launch its Certification Standard

(structured as the ICDL - International
Certification of Digital Literacy), with
qualifications, proficiency  level  and

assessment; ECCEL — European Certification
for Climate and Environmental Literacy — will
be designed and implemented as a standard to
be adopted at EU level. In the final phase
GreenSCENT will also provide guide and
policies recommendations developed together
with young people and citizens.

4. GreenSCENT pilots

As mentioned above, GreenSCENT core phase
is based on a set of Pilot activities that will
implement the competence framework, testing
and validating it in a combination of different
key dimensions:



Competence areas - GreenSCENT starts
from the assumption that the Competence
Framework can be based on the focus areas
of EU Green Deal Communication,
defining 8 key competence areas: climate
change, clean energy, circular economy,
green buildings, smart and sustainable
mobility,  sustainable  food  chain,
biodiversity, zero pollution; these 8 areas
will be both the main pillars for the 1%
release of the framework, and the main
topics the Pilots will be built around,;

Educational levels — GreenSCENT
consortium is composed by institutions
providing education at different levels,
from primary schools to academia. Pilots
will therefore allow to test the Competence
framework at different EQF levels;
furthermore, a special pilot will target
citizenship at large, in a non-formal
educational context, through the above
mentioned open innovation challenges;

Engagement levels — citizen engagement
and citizen science can range at different
engagement levels, from information and
awareness to observation, to data
collection, to data processing, to impacting
on the scientific and policy agenda.
GreenSCENT platform will be used as an
exploitation and extensive promotion tool
in the later stage of the project, as a
showcase of existing crowd-sourced
contents open to further publications and
contribution from students and citizens,
available as a knowledge base for both
researchers, students, journalists, activist
and organizations;

Geographical scope — GreenSCENT pilots
will take place in 6 different countries:
Italy, Spain, Serbia, Finland, Romania,
Denmark; but the Open Innovation
Challenge will be implemented at EU
level, engaging citizens coming from all
the  member states. Cross-national
exchanges will be promoted among pilots,
and an automatic translation system will be
used to help overcoming language barriers
allowing citizens and students from
different  countries  accessing and
understanding the crowd-sourced contents
on GreenSCENT platform;

Blending with transversal competences —
GreenSCENT activities will be focused on
environment and sustainability related

179

15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

competences; but its implementation will
rely and trigger the acquisition of other
competences: digital demonstrators will
enable digital competences acquisition and
improvement, and the hands-on, learning-
by-doing approach of the demonstrator
will enable the understanding of the
scientific methodology and approach. The
cross-national dimension of the open
innovation challenges and the exchanges
promoted at school/university level will
promote a  European  citizenship
dimension, contributing to the
development of a 3™ millennium EU
citizenship.

GreenSCENT educational piloting will be
based on a set of steps:

Instructional co-design, involving teachers
and professors from the partner institutions
implementing the pilot locally together
with GreenSCENT experts supporting the
co-design of the training activity that will
be proposed to their students.

Preparatory training, in which students
will be prepared to the practical activity
with the demonstrators that will be the
“core” of the pilot activities. The training
will be done both in class, for traditional
schools and universities, online, in the case
of UNINETTUNO (a full online
university), or blended, using both in-class
activities and digital contents.

Experimental activity, engaging students
in being active co-constructors of
knowledge, using a collaborative and
learning-by-doing approach, implemented
according to the educational level of the
class, and to the focus of the pilot in terms
of competence areas and levels.
GreenSCENT Demonstrators will be used
as the tool enabling  students
experimenting and “analysing” their
knowledge through a “science in the
classroom” approach.

Final assessment, evaluating both the
learning performances of students through
teachers’/professors’ evaluation of their
activities, and the potential behavioural
change generated in students, teachers,
citizens through the proposed activities.
For the latter, GreenSCENT identified the
IAT (Implicit Association Test) as the tool
to investigate unconscious perceptions and
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attitudes  towards  sustainable  and
environmental-aware behaviours. IAT,
developed by Harvard university, has
already been applied to environmental
attitudes (Wilson, Thomas and Smith,
2017).

5. Conclusion: state of the project and next
steps

In the first 10 months of the project, beyond
the setting up of the project consortium
structure and main management tools, the
activity was mainly focused on the drafting of
the first release of the Competence framework,
foreseen for December 2022, and for the design
and validation of the research tools that will be
used during the piloting.

As a first step in building the competence
framework for the 8 areas of the Green Deal, a
review was carried out on hundreds of scientific
and “grey literature” papers relating to
sustainable  education. Both  scientific
publications, and reports from EU, UN, UNEP,
UNESCO, OECD, etc. were taken into
consideration. The methodologies underlying
the literature review can be summarized in three
main steps: 1. Review of the literature present
in other Competence Framework already
developed, validated and published; 2. Search
for articles on scientific search engines (Scopus,
ERIC) presenting skills related to sustainability
with cross-references at all levels of education.
3. Advanced literature search method. From
this in-depth bibliographic analysis, a
quantitative literature matrix was produced.
This matrix is structured by crossing the areas
of the Green Deal with the levels of the
European Qualification Framework Levels
(EQF).

At the same time, another research group
worked on defining the research instruments for
evaluating the behavioural impacts of the
educational activities that will be implemented
in pilots. The activity was structured in 3
phases: 1. Identification of the theoretical
model for evaluating the change in pro-
environmental attitudes and behaviours,
through literature review and development of
hypothesis on the mutual influence of variables;
2. Implementation of assessment tools,
including psychosocial dimensions and the
theoretical dimensions chosen considering the 8
Green Deal areas GreenSCENT project is
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focusing on; 3. Identification of the skills
needed for the implementation of pro-
environmental behaviours through a qualitative
study identifying specific and transversal skills
related to the 8 GreenSCENT focus areas
considering the common experiences of citizens
interested in eco-sustainability.

A third task performed by the project
focused on the establishment of a User
Engagement Working Group with the scopes of
coordinating the user engagement activities,
establishing the User Panel methodology,
defining a Design Research methodology and
start the research activities conducting
individual interviews involving teachers and
students through a Co-design Workshop
program organized in each of the schools
involved in the project and we defined the
calendar with the partners.

The next steps of the project will implement
the crucial phase of the overall action: once the
Competence framework will be finalized, it will
become the orientation tool for guiding the
instructional co-design of the courses and
curriculum that, in partner schools and
universities, will support students’ approach to
the demonstrators and practical activities; and
at the same time, it will be the product to be
validated and experimented through citizen
engagement activities such as the Youth Design
Assemblies and the Open Innovation
Challenges that will be coordinate by the
project in the set of its demonstrators.

Since the ambition of GreenSCENT is to
produce a European Competence Framework
adopted from the educational agencies in EU in
a lifelong learning perspective, complemented
by the ECCEL — European Certification on
Climate and Environmental Literacy to be
adopted by citizens and companies across
Europe as an assessment and certification tool
for Green Deal related individual competences,
it is therefore necessary to maximize the project
capacity to have an impact and be accepted at
scientific and policy level. For this reason,
UNINETTUNO launched an internal scientific

committee, involving high-level scientists
already working at international level on
climate change, sustainability, ecological

transition, with the objective to widen the
participation of the committee to a larger
number of high level scientists coming from the
10 partner countries of GreenSCENT project
partners, and beyond. GreenSCENT Scientific
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Committee  will manage the scientific GreenSCENT aims at involving citizens and
responsibility of the main project outputs, especially young citizens across Europe in
fostering the adoption at academic and political discussing, co-creating, experimenting and

level of the conclusion, recommendations and validating a new, operational Competence
tools developed by the project through the Framework addressing the 8 main areas of the
international acknowledgement of the scientists New EU Green Deal Communication; but
involved. The Scientific Committee will act as above all, GreenSCENT aims at producing
a validation body of the project, providing both outputs and products going beyond the project

the scientific guidance for the competence lifetime, maximizing their adoption through the
framework  long-term evolution  and involvement of all the relevant stakeholders,
finalization, for the curriculum design at school and creating complementary tools that will help

and academic level, and as already mentioned decision makers, institutions, course designers

the final scientific validation of the project and companies to embrace the behavioural

outputs. change requested by the Green Deal itself with
a full understanding of the scientific motivation
and the social implications of it.
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Abstract

Achieving ambitious targets for carbon neutrality, strengthening measures to limit CO;
emissions, the desire of investors to “green” their portfolios in favor of sustainable development
will have a significant impact on the fuel and energy complex of many countries. Kazakhstan
did not stand aside and set its targets for achieving carbon neutrality by 2060, which in turn
ensured the importance of developing green energy in the country. This transition will require
careful development planning, significant financial investment, and active community
involvement.

In this regard the main vectors and goals of climate change policy, approaches and mechanisms
unique for Kazakhstan to involve the population (especially residents of rural areas) in the
implementation of mitigation projects aimed to achieve national and international goals in
climate change are presented in the article. In particular, the introduction of natural resource
management in local landscapes is discussed, as well as innovative mechanisms to support
public organizations for collective action to increase social and environmental sustainability, in
designing and implementing adaptive management projects.

The innovation, described here is that community-based organizations gained such first
experience in Kazakhstan: become to play a leading role in project planning, landscape
management, project implementation and monitoring. The introduction of a pilot mechanism -
the creating of dialogue platforms where public organizations or collectives interacted with
various partners and each other, contributed to replication of green technologies. Effect of this
innovation is characterized by broad involvement of population into complex of Climate
Change Mitigation, prevention of Land Degradation and Biodiversity Conservation, in
quantitative terms, this covered more than 8,000 people; including 55% of women, the total co-
financing was increased 11.3%. The number of GHG emission reductions was increased by
48% from the planned indicators in 16 mitigation projects, implemented in 7 landscapes of
Kazakhstan thereby increasing local and global benefits: Greenhouse gas emission mitigated
1,529.14 tons of COg.All the facilities that have used the RES and EE technologies reduced
costs for water heating, electricity, heating etc. for 20-30% as average. The applying the
presented approaches and methodologies for the further replication, involving the self-
employed population (the percentage of which was 36.3% in 2021) and Youth in such activity
is relevant, really contributes to achieving goals in climate policy of Kazakhstan, as analyzed
in this article.

Key words: Kazakhstan, Climate Change, Mitigation, adaptive management, carbon neutrality, community-
based organizations.

1. Introduction with aridity threatens to significantly decrease

The 66% of the total area of Kazakhstan the resilience of Kazakhstan’s ecosystems to
(being 272.5 min. hectares), are prone to land degradation pressures. Kazakhstan pursues

desertification, being a semiarid to arid country consistent pollcy on the_carbon Intensity of
economy reduction, creation of conditions for
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the renewable energy sources (RES)
participating in the energy balance of the
Republic, undertook the voluntary

commitments to reduce greenhouse gases
(GHG) emission to the atmosphere and
implementation of the national system of
greenhouse gases emission quota sale, being
developed on the «cap&trade» principle,
Kazakhstan takes an active part in the
implementation of international projects and
programs on the issues related to climate
change, as confirmed in the IlI-VI National
Communication of the Republic of Kazakhstan
to the UNFCCC. Achieving ambitious targets
for carbon neutrality, strengthening measures to
limit CO, emissions, the desire of investors to
“green” their portfolios in favor of sustainable
development will have a significant impact on
the fuel and energy complex of many countries.
Kazakhstan did not stand aside and set its
targets for achieving carbon neutrality by 2060,
which in turn ensured the importance of
developing green energy in the country. This
transition will require careful development
planning, significant financial investment, and
active community involvement.

The rural population in general does not
dispose of information, especially those in
remote areas namely the impact of environment
and climate on the yield and cattle, on the
weather forecast is mainly with reference to the
regional center, also on opportunities to
participate in climate change projects.

In this regards the main vectors and goals of
climate change policy, approaches and
mechanisms unique for Kazakhstan to involve
the population (especially residents of rural
areas) in the implementation of mitigation
projects aimed to achieve national and
international goals in climate change are
presented in the article. In particular, the
introduction of natural resource management in
local landscapes is discussed, as well as
innovative mechanisms to support public
organizations for collective action to increase
social and environmental sustainability, in
designing and implementing  adaptive
management projects.

Turan Astana University staffs and the
graduates have experience of cooperation in
various international projects, present analysis
and expert assessments on the stated topic.
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2. The main benchmarks of the climate
policy of the Republic of Kazakhstan

Republic of Kazakhstan incorporates
climate change issues in the strategic
documents, joined the Paris agreement and is
committed to achieving the declared
contributions to reduce greenhouse gas (GHG)
emissions by 15% from 1990 levels by 2030
(Kulibaev T. et al., 2017). To reach this target
by 2030, Kazakhstan will need to reduce
emissions GHG by 53.4 Mt to 302.8 Mt CO.e.
Provided analysis in this National Energy
Report showed that about half of the above
target (reducing them by almost 8%) is possible
according to already existing or planned for
policy implementation. At the same time, the
report also provides an alternative scenario,
according to which Kazakhstan not only can
achieve total emission reductions by 15% under
the Paris Agreement, but also go halfway to
implementing the conditional target indicator
(which is 25%), thanks to a much more
significant improving overall energy efficiency,
greater reduction in consumption coal and
faster capacity expansion wind and solar
energy. Prospects of achieving the Intended
Nationally Determined Contribution (INDC) of
Kazakhstan in the framework of the Paris
Climate Agreement was assessed through
projections of greenhouse gases (GHG)
emissions of 31 large energy enterprises by
2030 (Istomin I, Dronin N., 2019). To meet
these commitments technological
modernization of the entire industrial sector of
the country would be required. Expert
assessments confirmed that it could be achieved
only by full mobilization of material and
financial resources.

Development of RES is in focus of studies
in Kazakhstan. The main trends and patterns in
the development of the renewable energy sector
were studied within the framework of the factor
analysis (Nurmukhanova G.et al., 2019),
including the factor of uneven energy supply of
the regions, which is determined by the
shortage of energy resources in certain regions
of the country; the factor of exhaustibility of
primary energy resources (coal, oil and gas), the
influence of global environmental factors.
Obstacles for the promotion of RES in
Kazakhstan (Inyutin S.,Kalashnikov Y., 2013)
were studied, the ways of diffusion of
Mitigation  Technologies in Kazakhstan

(Inyutin S, Japarova G., 2017) were
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systematized and recommendations to overcome
risks to promote small-scale Renewables in
Kazakhstan (Aitzhanova A., et al., 2018) were
developed. Another study on potential of
investments in RES development in Kazakhstan
using general scientific methods, as well as
guantitative methods of statistical, causal and
comparative data analysis was provided in 2022.
The results of the study have led to the
conclusion that the greatest growth accounts for
the share of investment in the development of a
“green” economy through increased investment
in energy-saving technologies, increasing energy
intensity, the development of renewable energy
sources, as well as in the protection of
atmospheric air (Suyeubaeva S.et al., 2022). It is
noted that during the study period, the volume of
electricity from wind power plants increased by
6 times, and from solar power plants — 22 times.
In general, the work conducted by the experts,
shows that there is a significant resource for
increasing the effectiveness of achieving the
Sustainable Development Goals (SDGs) through
a systematic and comprehensive approach within
the framework of national policy. It is concluded
that a comprehensive roadmap should be
developed and adopted at the national level to
attract investment in the SDG sectors and ensure
that they contribute to the country's sustainable
development.

Modern studies of the renewable energy
market in Kazakhstan (Lim N., et al, 2021)
demonstrate that the introduced mechanisms to
stimulate investment in 2011-2013 showed their
effectiveness - the capacity of RES stations
increased from 94 MW (2011) to more than 1800
MW (2020), which led to an increase in RES to
a 3% share in the structure of electricity
generation, see Figure 1. Since the beginning of
2011, the number of renewable energy facilities
in Kazakhstan has grown from 23 to 111
facilities. Main drivers of growth: legislation, the
guarantee of the "green™ tariff and the purchase
of electricity and the new strategy (according to
the "Concept for the transition of the Republic of
Kazakhstan to the "Green Economy"): - 3% of
the share of renewable energy in the total volume
of electricity production by 2020; - 15% share of
RES in total electricity generation by 2030; -
50% share of alternative and RES in total
electricity generation by 2050.

Kazakhstan embarked on decarbonization of
the economy by 2060 (Brekeshev S., 2021) as
part of the initiative to introduce “green
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technologies” by implementing mitigation
projects, introduction of renewable energy
sources and energy efficiency. A group of
Nazarbayev University scientists has developed
a rational scenario for our country to achieve
carbon neutrality (Zhumabayev D. et al, 2022),
presenting and illustrating a simplified version of
the regional “strategy game” in light of the zero-
carbon vision for Kazakhstan, as one of the first
attempts to understand how to achieve this
ambitious goal. About 80% of greenhouse gas
emissions come from energy production. Coal is
the main source of energy, the transition of the
energy sector away from coal will be very
difficult. According to the concept of achieving
carbon neutrality in the energy sector of
Kazakhstan, greenhouse gas emissions during
2017-2050 will decrease from 242.9 million tons
0f COs.¢qt0 30.6 million tons of COeq by 2050,
the rest - until 2060. Natural gas is used to
maneuver capacities that compensate for the
instability of production from renewable energy
sources. Approximately in 2035, nuclear power
plants are planned to appear in the structure of
the electric power industry. Decarbonization in
the thermal industry is based mainly on heat
pumps at both centralized and individual levels.
The decarbonization of the electricity and heat
generation sectors as the main consumers of coal
leads to the gradual abandonment of coal and its
mining. The use of natural gas in the medium
term and electricity in the long term will lead to
the decarbonization of other sectors. The
mathematical model used in the report predicts
that in Kazakhstan over the next 25 years the
temperature will rise by 2-3 degrees above the
1980-2004 average. Further, in the next 50 years,
the temperature will rise by 5-6 degrees Celsius.
In the north, the temperature increase will be
higher than in southern Kazakhstan. A reduction
in summer precipitation is expected in most of
the country, which will reduce the volume of
agricultural production. The report of scientists
presents technologies that can be used and
transferred to Kazakhstan to reduce greenhouse
gas emissions. These technologies can be
applied by people in households (heating, power
transmission, energy efficiency optimization of
buildings, various energy saving systems),
wastewater treatment (anaerobic decomposition
process, advanced oxidation process, membrane
technology), etc.

All experts recently point out that in order to
support the transition to carbon neutrality, it is
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necessary to attract various sources of
international public and private funding. In
connection with the above, the results of 16

mitigation projects implemented by local
communities  (2018-2021) are currently
demonstrated, as described below, using

renewable energy and EE technologies, GHG
reduction amounted to 1,529.14 tons of COz,
reduced costs for water heating, electricity,
heating etc. for 20-30% as average (Melikyan L.,
Inyutina L., 2021).

Due to active cooperation between Partners
via dialogue platforms achieved by this piloting
the total co-financing was increased 11. 3%; the
number of GHG emission reductions was
increased by 48% from the planned indicators,
thereby increasing local and global benefits
contributing to achieving carbon neutrality by
2060.

3. A community-based approach to
managing natural resources across local
landscapes in Kazakhstan

This approach, pioneered in Kazakhstan, is
based on a community-driven vision of restoring
and maintaining the productivity and resilience
of local ecosystems, lessons learned from the
COMDEKS program (Melikyan L., Inyutina L.,
2021), which has piloted a community-based
landscape approach in 20 countries. The goal of
Kazakhstan is that  Community-based
organizations are the driving force in rural
development strategies and must take the lead in
project planning, landscape governance, project
execution and monitoring.

The necessary collective action
Kazakhstan for adaptive management of
resources and ecosystem processes for
sustainable development  and global
environmental benefits is hindered by the
organizational weaknesses of the communities
living and working in affected landscapes to act
strategically and collectively in building social
and ecological resilience.

in

For this purpose, the public organizations and
NGOs were organized across rural and urban
landscapes, supported and trained to apply their
knowledge and administrative skills for
individual and collective work, in particular, to
pilot, innovate and test tools and technologies to
increase landscape resilience.

The definition of landscape used in the paper
is that of a biophysical as well as cultural and
political entity (Buck, L.E, Milder, J., 2006) with

186

overarching problems of ongoing environmental
degradation, economic production, and social
cohesion. This allows for a coherent thematic
approach to addressing environmental problems
in each landscape, determined based on
Ecological zones of Kazakhstan. Participatory
landscape governance represents an effective
foundation for the organization of community-
based, multi-stakeholder approaches to land and
resource management. Multi-stakeholder groups
included community organizations, municipal
administrations, private sector representatives,
research and educational centers, agricultural
and fishing associations and other livelihood
interests, youth and vulnerable groups. As result,
the 7 regions (or landscapes) of Kazakhstan were
determined for projects further implementation
and include two broad landscapes: (a) the steppe
landscape to include Akmola, Karaganda and
Kostanai oblasts; and (b) the desert landscape to
include Almaty, East Kazakhstan, Kzylorda, and
Turkestan oblasts.

Multi-stakeholder groups conducted
consultations and research to define landscape
goals, objectives and outcomes for each pilot site
in relation to biodiversity conservation (CB) land
degradation (LD) prevention, climate change
mitigation and adaptation (CC). A total of 49
projects were implemented across 7 landscapes
in these three thematic areas including agro
ecological practices, adaptive soil and land
management, and livestock and fisheries
management practices that take into account
food security, people's access to resources
(techniques for conserving water in conditions of
increased salinity and drought), and the ability to
adaptation, climate change mitigation and
adaptation. The SGP 6 grant projects were
selected based on community consultations to
ensure that community-led initiatives fit GEF
criteria and advance the strategic landscape plans
for generating global environmental benefits
while sustaining local level development
benefits, in including enhanced incomes, food
security and disaster risk reduction (Mock,
G.2014). Below we focus only on Climate
Change mitigation and adaptation projects.

and
of

4. Climate change mitigation
adaptation  projects, features
successful cases in Kazakhstan

Here we focus only on climate change
mitigation and adaptation projects (CC) of
covering 16 projects, supporting different
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activities of green initiatives (wind or
installation of solar generators on farms, in
protected areas and as part of community
infrastructure; biogas plants, an integrated
approach to generating electricity for the needs
of the local population (mini-hydroelectric
power plants, belt (sleeve) stations, pyrolysis
furnaces, wind turbines, carbon sequestration
through the restoration of natural forests
through the efforts of communities, etc.),
including 14 projects on energy efficiency (EE).
The 14 EE projects were aimed at creation of
pilot demonstration sites based on social
facilities and educational facilities in Kostanay,
Karaganda, Kyzylorda, East Kazakhstan and
Akmola regions; testing innovative financial
mechanisms to improve energy efficiency in
multi-apartment residential buildings in the
Karaganda region; introduction of renewable
energy sources and increasing energy efficiency
measures through the promotion of green
initiatives  in  the  Turkestan efficient
technologies in rural areas of Almaty and East
Kazakhstan regions.

The expected potential avoided CO;
emissions over the SGP6’s lifetime (2018-
2021) was 795.6 tCO., while the completed CC
grant projects reported the reduction of
1,529.14 tons of CO.eq (Melikyan L., Inyutina
L., 2021), including two EE projects in
Karaganda region (upgrading lighting fixtures
in 6 secondary schools and implementing an
integrated approach to upgrading a 5-storey
multi-apartments building (50 apartments)
reported a reduction of 732.41 tons of CO-eq,
which is half of the reported amount. Due to
active cooperation between Partners via
dialogue platforms achieved by this piloting the
total co-financing was increased 11.3%; the
number of GHG emission reductions was
increased by 48% from the planned indicators.
Thirteen new EE and RES technologies were
tested, including the successful examples of
replication as described below.

e Four technologies (EE) greenhouses using
polycarbonate, photodiode lighting, drip
irrigation and agro-fibre) have been
successfully replicated in a social center for
persons with mental illnesses in the
Michurin village, Pavlodar region (outside
the target landscapes) based on experience
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and lessons learned of a completed grant
project in the Akmola landscape on
demonstrating the effectiveness of an
integrated approach to the use of energy
efficient technologies (including an EE
greenhouse) in social facilities for
vulnerable people, see below best examples
related to Private Charitable Foundation
"Adal Niet Astana”, Astana region.

Two technologies, i.e., installation of 3
energy efficient furnaces at guest houses and
a small-scale solar station for provision of
uninterrupted power supply in remote
mountain rural areas of East Kazakhstan
(outside of target steppe and desert
ecosystems, see below best examples related
to t NGO Boomerang, Kostanay region.

Best examples of EE projects in Kazakhstan
focusing on replication and sustainability: a
successful case “Energy efficiency for social
adaptation centres in Akmola and Kostanay
regions”.

Two NGOs (Private Charitable Foundation
“Adal Niet Astana” (Nur-Sultan city), and
Public  association  “Women  Ray”
(Stepnogorsk city) implemented the so
called network project to demonstrate
integrated implementation of energy-saving
practices based on 2 social rehabilitation
facilities with  further generalization,
dissemination of project approaches based
on social centers in other regions of the
Republic of Kazakhstan: (1) A rehabilitation
center for persons over 18 years of age with
mental disabilities, in which 120 people
undergo long-term rehabilitation (including
85% - rural residents) and (2) A
rehabilitation center for persons who have
fallen into a difficult life situation
(temporary rehabilitation is provided to 160
people, 80 % of which are women). The
facility includes a 40-bed hospice under the
auspices of the Ministry of Health of the
Republic of Kazakhstan. Strong
partnerships with the business, public, the
local government bodies (akimats) and
Ministry of Labour and Social Protection of
the Population of the Republic of
Kazakhstan were the cornerstone of the
approach in Akmola region
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Figure 2: Distribution of the projects by region (Kazakhstan) based on ecological zones. Source: Terminal
Evaluation of UNDP/GEF Project: Sixth Operational Phase of the GEF Small Grants Programme in

Kazakhstan

Another NGO Public fund “Crossroad”(in
Kostanai  city)  demonstrated EE
technologies within two Social and one
Educational  Facilities (An  Energy-
efficient stove was installed and put into
operation in the rehabilitation center for
people with disabilities "Hachiko"; an
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automated heating station (ATP) was
installed and put into operation in the
building of the Public Association "Rudny
Voluntary Society of Disabled People" and
the building of the Kostanay Agricultural
College; EE modernization of indoor and
outdoor lighting was carried out in all three
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facilities). Good interaction was achieved
in Kostanai region with the administration
of pilot buildings, the structures of the
akimat of Kostanay region, the
Department for the coordination of
employment and social programs; GU
“Education Department of the Akimat of
Kostanay region, as well as with the
regional maslikhat.

Replication potential is supported by:
o Capacity building:

Akmola region: NGOs conducted exchange
visits, with the participation of representatives
of ministries and departments, NPP
"Atameken" to the round table, media
government agencies for the development and
support of social centers for long-term
rehabilitation in the Republic of Kazakhstan.
2,200 people, as well as at least 220 people of
vulnerable groups of the population received
training;

Kostanai region: 53 thousand of the population
of Kostanay region informed on the progress
and benefits of the project, including 8200
people- through the media, 4950 -through social
chains, 24,500 people through local TV channel
and15 266 people, through the competition
works of the school of Eco bloggers. As a result
the project’s approach will cover at least 10
social facilities of the Republic of Kazakhstan.

o Environmental, social, Gender and

economic impacts:

Akmola region: At least 900 women, 800 -
children and youth, as well as at least 220
people of vulnerable groups of the population
have improved living conditions through
energy-efficient lighting, access to quality food
(at least 20 kg of vegetables per 1 m? are
obtained, providing 280 people with healthy
eating). Besides, 5 energy-saving practices
introduced: Energy-saving technologies in 2
greenhouses (use of solar collectors,
photodiode lighting) reduce CO, emissions by
up to 70% and LED lamps in both Centers
reduce energy consumption by up to 45%,
reduction of co, emissions- by up to 10%. 7
socially vulnerable people got new jobs.

Kostanai region: Reduction of heat energy
consumption - 271.2 Gcal; reduction of
electricity consumption - 22.4 MWh; decrease
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in fossil organic fuel consumption - 70 tons of
coal; reduction of CO2 emissions - 209.4 tons.

o Sustainability:

The experience of the centers of social
adaptation has been generalized and
disseminated among the administrative
structures of the governmental level; similar
activity will cover at least 10 social facilities of
the Republic of Kazakhstan.

5. Innovative features that characterise the
success of projects in Kazakhstan

Government of Kazakhstan in cooperation with
Partners via SGP6 supported local initiatives to
strengthen local community organizations and
NGOs for implementing and replication of
projects through:

A. Capacity-building to allow these entities to
develop projects, test alternatives, learn how to
work with banks, monitor and evaluate results,
adjust practices and techniques under the key
principles of learning-by-doing.

B. Multi-stakeholder dialogue platforms for
promotion of the cooperation of participants,
adaptive management of the projects, introduce
innovative technologies, to apply new practices
in the further implementation of similar projects
throughout Kazakhstan after SPG6.

The SGP6 supported the establishment of two
mechanisms,

(1) a multi-stakeholder policy platform and

(2 a multi-stakeholder group to identify
landscape-level objectives and monitor
results to increase coordination among
different groups, so that they may exchange
experience while introducing adaptive
management, work towards common and
broader objectives.

Dialogue platforms were created and
operated to improve coordination among
different groups so they could communicate,
plan, capitalize on each other's comparative
advantages and resources, and work towards
common and broader goals.

Through the launch of these mechanisms, the
goal was achieved: civil society organizations
have gained such a first experience in
Kazakhstan: they have become the driving force
behind rural development strategies and play a
leading role in project planning, landscape
management, project implementation and
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monitoring, including in the field of Climate
Change.

Projects cover various focus groups: small and
medium-sized farms, private households,
schools, colleges, social facilities (centers for
people with disabilities, crisis centers for
women, centers for disabled children, etc.), the
multi-apartment  housing  sector,  dacha
cooperatives,  fishing  associations,  rural
cooperatives, hunting islands, protected areas,
etc.; which has made possible to demonstrate the
efficiency of the implemented technologies at
various sites for different focus groups. Each
project  implemented  educational  and
informational work.

C. The innovation was that for the first time in
Kazakhstan the socially vulnerable segments of
the population were involved in projects related
to Climate Change, along with akimats of
regions, the social protection departments -
divisions of the Ministry of Labor and Protection
and the Ministry of Health were involved in
monitoring the project results in 2019-2020.

D. Youth participation is reflected in seventeen
projects (or 35% of 49), of which 10 - are energy
efficiency projects. Youth direct beneficiaries
were about 18000 persons in total.

6. Conclusions

1. Kazakhstan set its targets for achieving
carbon neutrality by 2060, which in turn
ensured the importance of developing green
energy in the country. This transition will
require careful development planning,
significant financial investment, and active
community involvement.

2. Successful technologies, practices and
systems from community-based initiatives
are replicated and promoted for up-scaling by
multi-stakeholder partnerships using
knowledge and lessons learned from
identifying, testing and adapting community
innovations for landscape and resource
management. The lessons learned showed
that through multiple routes for supporting
replication and up scaling of successful
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Abstract

The Meleagros system integrates advanced machine vision algorithms for fire detection. It
is a unique two-tier data fusion scheme for better assessment of the field observations and
utilizes open protocols and interfaces.

The advanced technology and major innovations incorporated in the Meleagros system meet
requirements that other systems fail to meet, offering enhanced functionality, usability and
efficiency at lower cost. It includes video smoke and flame detection, Command & Control
application for crisis management and a fire simulation engine that executes "parallel”
multiple simulations for different scenarios of environmental parameters.

The system is a suitable solution for private or public installations and can be applied in
many domains such as forests and natural heritage monuments, plants and industrial
facilities, warehouses, malls, monuments, vacation homes etc.

Keywords: fire detection, crisis management, integrated system.
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Abstract

The Initiative “75UN - 75 Trees UNAI SDG7” was the participation of the Energy Policy
and Development Centre (KEPA), as the global hub of the United Nations Academic Impact
(UNAI) for the 7! Sustainable Development Goal (SDG7), in the celebrations for the 75%
anniversary of the UN foundation. The Initiative aimed at involving citizens in efforts to
save and enhance the world's forest wealth. To this aim, KEPA addressed its invitation to
governments, regional and local governments, all forms of legal entities, simple people and
especially young people to plant at least 75 trees during 2020 and take care of them.

With the support of the Organization for Economic Cooperation of the Black Sea Countries
(BSEC) seven Member States responded to this invitation while 29 Municipalities from
Greece with the support of the Central Union of Municipalities responded. By the end of
2020, eleven million trees have been declared planted or were about to be planted despite
the obvious problems of the pandemic.

Based on the results and especially the willingness of the participants, it was decided to
continue and upgrade the Initiative for the coming years. During the planting period 2021-
2022, KEPA completed 3.289,00 tree plantings. Once the trees grow, this number will result
in annual capture of 74tn CO,. Purchase and transfer costs for trees and irrigation material
were covered by the funding of Hellenic "Green Fund". Eight hundred and fifty (850) olive
trees were sponsored by Hellenic Plants. KEPA has started preparations for the forthcoming
planting period 2022-2023.

Keywords: Tree planting, climate change, mitigation, adaptation, carbon capture.
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DAY 3: Brokerage event

Session 2 —Innovation — Start ups

207



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

208



60¢

v *19s aJe ‘@oue|eq |el10109s pue |eoiydelS80a8 4oy elua11ud |[euonippy
Adouapyys 1sod (@
Arjiqejess (p
Arluniew 1d9foud (2
uoneaouul jJo a2a13ap (q
SOUEBPIOAE SUOISSIWD seS @sNOYua3.3 JO SsauUdARO3YD (e
U0 paseq pa123|as 2q ||IMm s1oafoud
‘sy1oofoud a0y |jed uado ue sI auayl uaymsjesodoud sioyi Sumiwgns
Aq |ejasod suspual pue Suipungd N3 2yl ein Aldde ued sjusuodoud 1039foud

OUEPIOAS SUOISSILIS
payuaa uo bupuadag

FDUBPIOAE SUCISSILLD
Payuaa uo BUIPLIGAP N

wawAed 901 o3 dn

uopesedasd Apms
13afosd ﬁ Aympqiseay

=
am—
e /

e
i

Aais189y uoissiwg DHD &

o W\
= ASis9u3 pua jJuawuouinug jo Ansiula
puUE swWsIUBYI3Al 1jJeAl 104 Juawiiedaqg

z Alljeaqinau ajewD ojuonlisueudl syiyyoddns pue adouang
3sSIUOQJEed3pP 03 SUOLIN|OS |eldlsNpuUl 1334ew 2yl 03 Sulug o3 Sulwie ‘saj§ojouydal
uOQJIEeD-MO| SALBAOUU|I JO UOLEJIISUOWSP [EIDISWWOD 3yl 40} 0E0Z ©3 020¢
wioJdy yaoddns jJo uol||iq 07 03 dn YyN3 punode apiaouad ||IM pung uoneaouu|] aylL

pun4 uoneAouu|

*sa180|0uyd9] UOQJED-MO| SALBAOUUI
JO uoneslsuowsp ayil JojsawwessoadBuipuny 1sa84e| s,p|4OM 3] JO SUO S|
pung uoneaouu| ayy

A11s189y uoissiwg OHO
pue swisiueyoa 1jJe 403 Juswiiedaq

. |
93eu1031s ASuaua .

uonessuad ASiaus a|gemausd dABAOUUL .
(sDD)@8eu01s pue ainided uoqgJed Jo uonlelado pue UOLIDNIISUOD .
(NDD) uonesinn pue aunided> uoqJed .
SauoaAlIsualul-uogaed Sunninsqns syonpoad Sulpn|oul ‘saluisnpul
9AIsSUalUI-ASU9US Ul sassadoud pue sa180|0UYID1 UOQUED-MO| SALBAOUUL .
:uo 8uisnooy
("uollw g/ YyN3 Mmojaqg s1sod |erided) syoafoud ajedstews pue (‘uoljjiw g/ ¥yN3
anoqge ainlipuadxa |eyided) sioaloud a8ue| 4oy s|jed ySnouyl suop si juoddns ay

s—————— ]
D
twsars pure v s Aamcy B ] ul:l“- 1
S ——m
o3 E .«%wrw e
S mrorom
e T _— oo
RRERTAT | STEIOTEEG WA
=t o2 =

Ansi8ay uoissiwg DHO
puUe swisiueyYI3 134l 104 Juswiedag

—
A
Anxs18ay uoissiwg oHO [—

e
—
‘h‘ 3 A3i3u3j pue juawuouinug jo Ansiulal
puUE SWisIUBYI3Al 1A 10} Juswiiedaqg AML O P s ¥ s

Lo

se||aH ‘ASJau3 pue usawuoliAug jo Asiuly ‘Aljeny Jiy pue aguey) alewl|D JO 21e10103J1q ‘AJ1sISaY UOISSIWI DHO puUe SWSIUBYIS|A 19)JB|A JOJ UOI1DSS ‘peaH
SOD31 - SISIZ so181039 "IN
pun4 uoileAouu|

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



1eay pue Jamod pue ‘saauyal

] 220T YO —adueisisse Juawdo|anap
‘AUBWIa ‘|231S ‘S|EDIWAYD [ S10123S JUBAd|aJ

109loud pue sjueid ayl Jo piemy
po109|9s auam syoafoud £

@oue)lsisse Juawdo|anap aAI923l

01 po129|3s a4oMm s1oafoud a|eds-a8.ue| T
suoneoidde TT¢

uol||iq T ¥n3 40 138png

020C'0T'6C—0¢0C’LOE - lIB2 35414

juels u0) pa1d9|as atam syoalfoud /T
suonedl|dde geT

uol||1q §°T ¥N3 J0 128png
TZOCT EO'E-TCOCTOT'9C : ||Bd puod3as

v s snmsnns e
]
w3 s e 2 by

- e e v 03

gllﬂpt.-_l:_!]lvﬁ s coRned,
sjesodoud

109foud a|eo8ie| J0OJ ||ED PUODSS pUE 1SIY BY] JO MBIAIDAQ
1 =

Ansi3ay uoissiwz oHO ASi3u3 pua jJuswuoainug jo Aisiulin

pue swisiueydsAl 1)jJeAl 10} Juswiiedaq

0T¢

|eaided a1eAld

enJosuod

J19Y3 Jo sosiudialul] pazigunipaA pue |jews 01 paiadiel Ajuiew Supueuy
Ainba pue sjueu8 q0/)1d (J13) |12uno) uoneaouu| ueadouny padueyul
pun4 uonisueuy isnf

pun{ uonesiuIdpo A

Supueuy Alinba pue 1gap sapinoid Yyoiym N3isanu|

adoun3 uozloH pue 0ZOZ UOZIIOH

aJnjonJisedyul

A3 Jo 1ngroJ ay1 4oy squeud sapinoad yaiym Aljipe4 adoung Sundsuuo)
sy9foid owsq A3uaugzuijaouu

:9|dwexa 4o} ‘sowwesdosduoddns
Jaylo wouy Suipuny yim paulquod g ued sjuels pung uoneaouu]

A813u3 pua jusawuoainug jo Ansiula

A11s189y uoissiwg oHO
puUe swisiueyd3Al 19¥4ejA 10} Juawiiedaqg

pue swisiueyda\ 1.\l J0j Juswiedaqg

L so|nJ pie a1e1s a|qedijdde ayl Jo spjoysaiyl

uone|nwnd @yl uo puadap ||Im 123foud e a0y uoddns o1jgnd o Junowe ay

*91e1S JaquiaA e Aq 1uoddns o1ignd yim jueas pun4

uoneAouu| 9yl auiquwod ued juedijdde 30afoud e $1500 Suluiewad 9yl JOA0D O

‘ple alels aq 0] paJlaplsuod jou sl jues8 pun4 uopneAouu| ayl

adoing uozioH

433 % NN

g NN

ANNd NOILLYAONNI

fﬁlll\

A1xsi8ay uoissiwg oHD

-
—
———
w A813u3 pua jusawuoainug jo Ansiulin

S
‘Buiuunu pue dn Ajny si109foud sjoym

2Y3 240427 SaU01sa|IWw pauyap-aid uo paseq uaAig aq ued syueis ayl Jo %0 01 dn

‘awina4l| 393foad ay1 SulINp PaA3IYdE SEUO0IS|IW 33 JUNnodde 03Ul Suyel

‘spaau Sulpueuy 19foad uo paseq Aem 3|qIxs|} € Ul pasINgsIp 99 ||IMm siuead ay|

's1500 |e1ided @yl Jo %09 01 dn ‘sjoafoud a|eds-|lews

s1sod|euonesado pue |elided jeuonippe ayl J0 %09 01 dn ‘syoafoud 9jeds-adue| .
1 J0j340ddns ||Im pung uoneaouu| ay L

Ppayuas La Buipuadap JoN

H Wwawded %0p 03 dn

wonesedasd Apms

!
;
:

Aa3si8ay uoissiwg oHO
pue swisiueydalAl 13¥4e\ 103 Juswiiedaqg

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



TT¢

L

| < ; €202 20 : 2oue)sissejuswdo|aAap 103foad pue sjuess ayi Jo piemy
i €20¢ TO : uonesedaud juei3 Joj uonelIAUI PUB S}INSDJ UOLEN|BAD UO UOLBWIOLU|
zz0ozasndny 1€ : suonedijdde jouoissiwgns ayl 4o} auljpeaq

NOA MNVH.L 2T0T Y2JBIA TE : ||BD D|BIS-|EWS PUOIIS Y] JO YouneT
e /“\)L N uoljjiw 00T ¥N3
s33af0ad ayeds-jjews 1oy e 3sa1g ) D— S| pun4 uopeAouU| 3y} JO [|ed soafoud ajedstiews ay3 4oy a|qejieAe Sulpuny ay |

[Pl U@l nounup .
— == el s109foud 9|eds -||ews 104 [|ed PU0oIIS

| -
—
i

M— T
AnsiSay uoissiwg OHO | S 5) “ D
) Iss| < AS13u3 pue JuswuolInug o ALISIUIA AasiSa w
% ! ul 159y uoissiw3 OHO &, AS13u3 pua Juswuoainug jo Ansiul
PUE SWSIUBLIIIAI 19)JEIN 404 JudWedaq ﬂ&@ pue swsiueyaaAl 13yJe 40j Judwiiedaq ﬂL = dESSs TEID Sl
oL 6
€70¢ TO : suonedidde jouoissiwgns 40} auljpeaq s|jesodoud pajoalas QT 01 papieme sem aduelsisse Juawdo|anap aloid
220C19qWIAO0N : [|ed 9|edas-28.4e| pJiyl @yl Jo youne ss@20.4d uonesedaud juesd ayi 1els 01 pallaul aiam syuedljdde |nyssadNs zg
suonedljdde zeg
‘uol||iq € YN3J punoJe 01 pund uoleAOUU| 3Y3 uoI|IWw 00T ¥N3J Jo 198png
JO ||ed 9|eds-984e| 1XaU 9y 404 d|ge|ieAe Sulpuny 3yl 9|gNOP ||IMUOISSIWWOD) 9yl TZ0Z €0'0T -0C0Z CT'T : ||e2 1s4i4
'suonn|os p—
annenouul Ajlysiy8uisiwndo pue unsal ‘Sunepijen Joj syoafoud 10)1d pazis-piw . .

2 pue wowsd 1D gt

pue ‘(sasn
|elaasnpul o) sdwnd 1eay 4o a8eso1s ASuaus ‘wuswdinba ajgemaual aaneaouul
‘S|[20 [9n4 pue siasAjoJ1d9|@ se yons) Sulinloejnuew yod] Ues|d SANBAOUUI .
‘Auisnpul uisuonedidde usSoipAy pue uoneoyl1d9|9 dANBAOUUL
:uoddns [[IM NJuamodTy ‘s|jesodoud Joy ||ed |essuas oyl wod) edy i

Anvoun s . i soouny-von

Hosmun smos; 1111 oo e v

- bty
dndpue g i | st pu vodsen ‘0

" e €5
e

w{s199fasd 0T) 03uwys|Es® WLLIdOJOAGP 130f0Id POpIEME 5120fo.
+(5139(01d 0F) POUDIS IBWPAION w10 U

*S[9NJ |1SSO} UBISSNY WOJ} dduapuadapul s E} Joddns yayiinj o3 pauayiduaJls tod 3%
2N} |ISSOj uelssSNy 3} p purs,N3ayia Yyiyinj o1p Yya 3} 9 oid'w
9Qq ||!M pun4 uouleAouUU| 3y} MOY padunouue sey ue|d NIIBMOdIY SYL m s9f .-e_-u_u-l->_e=...-_=m_
s1oafoud a|edsadie| Joy ||ed paIyL sjesodoud 10a[o.4d 9|BISHEWS 10} ||BD 1S4 31 JO MBIAIDAQ
)

Anisi8ay uoissiwg oHO
pue swisiueydal 1)j4el 10} Judawiiedaqg

A1is189y uoissiwg DHO

—
“w
\Aw& G@ ASa3u3 pus juswuouinug jo Anisiulin

pue swisiueydaln 19)4e\ 104 juawilsedag

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

212



€T¢

uosip3 sowoy |

194N 0} geT WOl /i ¥ puid 121339
— NOILVAONNI 11 op 03 Abm D S1 343,

NOIZdIIG UGY=A¢ JOIBM/II0D aGNINOA MMM/ Sa1Y

NOILVAONNI

e R v 1i3uonecul] N owaiunsa bE

osudsie 1YNOLLYN

UOI}EAOUUI PUB UOIRW.OSURL) [BNSIp e

E)
3
3
<
13
)
3
2
=
2

19032 ‘sual
SS9UISN(] PUB Y2ieasal usamiaq uoijdesajul e Ee0CR99R0 VT Y

25ua1ds uado pue elep usdo e
1313 ‘@i3ua) uoneusWNd0( [eUOHEN

uoisinoid erep
3 A d d \_mmmr_m_\/_ uum_.O\_n_ Y3|eaH-113# B NJUOZIIOH# JUI0d 1221U0D |[eusiieN
piieA yam Supjew Adjjod oljgnd paseq-aduspine e JUE}NSUOA UOHEAOUU|

:syi0ddns |33 ‘Wwa1sAs02a uoneAouul )2319) ay) D{E[ISEA BIBAJEA
40 s1ap|oyayeIs ay) yum pajdsuuod Ajjeadalens

*30UBUIRA0D [eUSIQ JO ANSIUIN 2y A pasiasadns Jajsued) A3ojouyda] pue SupluomiaN
uonesiueBio 2[qnd e pue aua) UpIeasas a0 uoneAouu| Bula)so 10} saoIAIes pajeiBaju
e 51 (1)) 843U8) UOIILIUAWINIOQ |BUOREN 3YL
LINN ONIXHOMLIN ANV NOILYAONNI .

34V IM OHM
Se||aH ‘@43ud) uolI_IUBWINIO( |euOlleN

DIVTISVA BJenJeA “SIA
mc_v_._0>>umZ pue uoileAouu|

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



IAILLYHI400D YIAILS

SYT13H e suonesiueblio olgng N
<—>H.—-m u?_.g AoriioaAn]| wz 3
spmdgaros wa g g
sasiidiajua |e100S suanesieiin VSSVYNV. w
pue saAjesadoo)
KBojouyas] yoleasay
9 Sal}ISIaAIUN
HOGURY LN S3aNS
) mu_.romom -
Vo3 ._. syoulds
sdnajeag sdnpess
VLAY Ajipooy »
sajelodion
éSN 0} SAWO0I OYM dioHueQNI3#

$alilUn0)  suoiesiueslQ  SIOSIAPY
+000°€

99 +009

ipl1oM 33 Ul ylomiau Hoddns uoneaouul
H @ pue uonesijeuoneulaul 1s38ie| ay |

yJomiap adoang asudiaug

o WO
FYINID NOILVININNDOA TYNOLLYN E . o

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

174X

adoun3 asudialug» gny 39345 3y} JO J0JRUIPI00)D & INT

209¥VV3 : oo oy vy ol
NUINYXHWOIE Qe mmN “

I0WIIUNAL w k
CEL= K4

=% avaEd roJ

IHDOIOTOLY DOWOL
‘TORTINVI0 JONVEALIVHY

T

™ AONIWOX3Id3U AONINOALYIVH v _

Aﬂ cha_l_ B THIUIdHINNZL OdLNIN OXINO3
.

A,

tvnnoev NS
OLNINVINIUY
OXINX3L01E

uoieaouul pue diysinauaidalua poddns Jey) suoinyiisul paysijgelse gl

«Se||oH - }JomiaN
dipHueDNII#

uoneuwassig

uopeaunwwWe) sUopedligng SR sa8plig 28pajmou)

)

yyeay 13 yiomjan adoin3 asudiajul

adoin3 uozioH

ey
v_._cszc »
adouna x

asuduaua
syt

SHIOMJON pUB S80IAISS

v

1yjuonercuul NS



ST¢

g

[ T

39550 pUE Sulng ‘2,040 93610 IHT) 1 SOCLIN VIO PSOULLCIA JO PUNCI s ¥ oy i
. e g’
SHoMPU Pt o o S
1202 ywwing aebam
oo > o >
% N 5 =
. 3 ok e 3
2 H
ettt ] . A" SO, DUR 5335,/ S2530DD m. by
ontiadoo) el apu 10y 6 JoADUL! UadD 10 PaP 31 UO
:aﬂﬁqaw L] " sado P} M1 VO pe m._ w
3 3
Awouodz
1aua46 e 10) adoun3 pue uedel uaamiaq ssauisng mau Bujiqeu3 suorssi Auediu -
rRONAED wJopie|d BupjelwyMne uopjsues| UIBIY ue suolssiy Auedwio) g syuang S 038 S3UBA3
! o1 3o 29e1ay0.g/Sunjewydlely afesajjoig/Buijewydiepy
suonesiuefio bunedpnied EIMG WY T Ovi  SASUeBI0  DOIO)  SHOMNMON T y 2202 hew
"BIUOPISAd @) YARALEN
SIDIAYIS SIDIAYIS
s ONINYOMLIN | 4auysed ydu ayy puy ONINYOMLIN
-uopisues|-uaain-uedef-n3 — Sajjiaioe Bujjomiap O °
(o}
(0
IoH Aq vonjeaqiqnd
> El s
T g 3
= 5 =
- a sylompau abpajmou 8
. N S JusLuaBeURW UoIBAOUU| e e 5
v s o ———y m pue saljunwwos 3
v e o s e o o
e e et g S § s SO D = u uopedioned woddng 3
- Jajsuely ABojouyos)
s3usae Bujwoddn MBU S 30UM s e i
= i Y puE 18MIBL 0] $5800Y
— NEOJM
B . sdiysiauped
: ] essisine st S e SRR ssouaseme buisiey Buipuny o3 sssooy
wiioRld A do. SJEJII0B) PUB 8J0WOId
N3PployaneIsing
@ v B |
SIIAYIS

IWY04L1Y7d NOLLVHOEYTI0] | S Y ONIYNOMLIN
H31S1D Nv3d0HN3 Q sﬁw_mﬂu“wm%w““

$12410 am op Jeym dipHUBONI3#

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



9T¢

saLcy BUCoD iy
169 Bunjooy

saah buw 24 u pee
523 905 000k Vel

perenouel K

15 G 0} U0y 1 146

1530024 Sbejoun.
SO /00|, ]

v UOKEWI0JU| |EBUSY

By Eauzng
{s0ekanod

1N3usneAsuu) v

£202 PO 20 - 2202 WO £0

0708Z€06702300L 5y
“a1sem Judnpal
pue 53502 unind ‘aw3 unes snyj ‘sa % Arewung
211)US JO $3)IS JO}|UOW puUe JAdUISUD ‘Dle|nwWis
‘udisap Ajje1dip 03 3|qissod 31 s1apual 3 pajeroual STINYIS
f|geureisns 3q 0) sawoy 10j 1yAnos suonnjos Buljoo) |RInjey ONDHOMLIN
passyjo
UOI3dNIISUO) pUE $3131) Mews Sunojuow pue Wiojield N33
Sujuue|d 10y A3ojouyda) (YA/HY) uimi [ensig — Y
P |WaUElg B WY ERy
R L )— 150U ‘536U [0S Pue [erL B UWIOUOD JO I3 26y 51 adoing o ssau|sng aulenin-n3 ayl 40§ mou 4aisibay
iuteys Aiddns asudwa s1npoid Jnok Lodxa 01 Jauped snsiboj
——ncmm— |euoneusaul 1ok aindas pue siduied Mau YIm 1DauUL0) 03 ssauisng Jnok Jaisibay © Joj Bupjooj 31e nok pue sapest uieib ueiuieayn e nokasy o
ions Je1) a0 SSAUISNG JNOK S30Q o
asudion v3 07 ueadoinz auy jo pwoddns auy YIm —_

s o) shem Jo) Buy0o| ok 3y o

13 31 LM uone 0 §10MY; ing asudiaqug A

wJojreld adualjisay urey) Aiddns ayy

AG Q3ISINVDYO

uaBin papaau ase sano

A8 QIZINYDYO
BN JO IPEI0]q ALY
aurenn Je paNoaodun serssny 3auis

NOILYI01

DAWO)  DV4  SHOMIUMOH  AWOIIM

wojie|d Bupjewydie ssauisng auenn-n3
WY041V1d 3INIINISIY NIVHI ATddNS 3HL D

:Buirow spoob ueyuiesnyn buidaay

DRI DY SIIAD JUIUO Passed SIUAAD BUIUQ UOPRII00D BIOW SHIOM I MOH  WORIeId dYL

wiope|d Supjewydiep ssauisng
wuopield (¥Is)

oud||1say utey) Aiddns ayL soue’ >u_,_mt__om

aulenjN-nNI =

E 7 uiboy > s wopeyd (435) asuaiysay urey) Kiddng ayy

wiopeld Bupjewyep ssaujsng saue Kepijos auenin-n3

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



‘ZHT 'ON ‘SI3CE SUPUOM UBLUCIAUS (030 ', AWOUCI3 J2|NIAD PUE JUBIIYS 32UN0S3J € 03 UO)

28
‘sainpaooid Joyuow o

ejep azhjeue pue j29|j09)

8jgeulesns aiow pue
BINOJID SI0U W03

ssauisng
e djoy ues saibojouyasy [enbig

onvwiofsup.y (0316iq / saibojouyday [oubia g A1

(SREHUCD 'SIBYIE MBN 'SIOISBAU| $SBUISNY
.dn sjeag, e ul poddng |e6a7, jo abuajeys aul

el

219 51001 Juueul 3|qeul 5001 Suloueul) UO UOhEWHOU|

*S]O)IBLL M3U SS3DIE JNOGE UONELLIOJ|

*sanssi diy 1da13ua 5,uawWom 1§ Japuas/uonezijensip/A uo ayepdn
S30IAY3S
ONIATING ALIDYAYD
Ajigeutesng B NOILYIWHOANI

‘uopesieyiqg ‘@aualjisay

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST

U3 LAgTROI/LELT OT/I0 ep]f sy

Diguenessuu) B S £

Ly3uonescuu) N\

LTC

5
-
2
3
3
3
2
3
dosiog @y adosm
3 eUORIIEE WOy ,Sawﬁw
JojedineN seopesd pooy BV
eulejsns ajesodio) anoicdinll /Aauteay
5j00] 1§ AGojopoyiap
fouapiya
22In0saJ 3Jow / AN|iqeuleysns Jojueid uopae A
ssaulsng
2y} Jo sassauyeam/syiduals siydyaiy - 4 ot aig s sy
slaguaw aunoap) ueed

N33 - SIUB)|NSLO0D UONEAOUUI PalYILAI A A naiapjoyanesans

S3DIALIG JULISSISSY A|IQRUIRISNG

Adpigpuinisns pup A3pinoaia 1of saxAIas

SLINVHISSTIV

13ucieacuu] N

ddueul} pue }a)Jew 0} ssady

119 pue 4121208 24} JO 11jaUaq aY} J0j SAIIAIAS pue

512npoud se Jaxew ay) 01 1y8n01q 3q 03 SBWOINO YDIEISDY

*2) SUOIINYIISUI JWAPRIE ‘SUDINYIISUI YDIBaSal

‘sassaulsng ‘siapjoyayels jo adues apm e 0} joddng

SAIINY3S
AYOSIAGY

3|qeuteisng pue |e3siq

PUN} 3NS5

‘Qual|isay dJoW 3WoIag




%

£ SILNVAQY
D

saesannay

Suipuny pue spieme
PIAII3 WIAY3 JO 6T 3)IyMm ‘sowwesSoad
pasijenads ul pajedidijed saey

sdnyiels 39319 06 Ueyl dJow mou 3 dn  w
uoljBAOUU] U] P3J00J S3JIAJRS pUB
s3onpoud 33830 03 $324n0saU |eaRoesd puly
pue seapl mau a10jdxa ued spulw 3sa1ysiuq

3y} 2J3YM JUBWUOIIAUS UB 31BAID O\ =

qny Yi|esH L3 A9249 343 DIF =

T

SHNH ' SO 113
$211UNWWIOD

uoljeAOUU| ZP3|MOUY —
(113) ASojouyoay
9 UO[3PAOUU| JO 93n313su| ueadoiny

eadong L,
waIsKs 19y Us9t0ir ) BuURYY § Bumuojoy ‘eousjens Buipeasds g uonedioned SuBPIA v
sy vauv suopoe 3
428050y wewdojersq g
wiop 3
8203 yauesssy wiop 2
3
m
ABolouyoe) g uorerouu} Weumosug 5
10 impsu| vesdoin3 ¥ angnoyby ‘$994n050
‘suopoe
oo - & seInnIsEL| y2IeoseY yoswosoy
uopeAOUU] UBadoing : g
w PUND ERIMOPORS SUEN
11Uy -
ormsoan vesdors L [ e ||
SSINIALLILIANOD 0 $190; INSAT
TVIISNONI NV3dONN3 aNn4
340NN ALLYAONNI ® SIONITIVHD VEOTD FONE INTTIINA
Sdped [[RCT"} I 2efiid 128lid FON3430
Nv3dOun3
Suoyeodde JWd L0 SNJ0Y SASHIXY FWNVHOOHd
.413 '8 3d0OUN3 NOZINOH ONILNIWI1dWI IWAVHOONd D14103dS O1d103ds
WoLvyn3a 3d0¥N3 NOZI¥OH

SISLIO-SNIIABUOIOD BU) W0} AIBACDS) pUB UOIYSUEI)
Aungeureishs pue [eybip ay) '|eeq ueals) ueadoing au) / yoedwi Buiealo Lo shooy Jejnojed e yum

uol||iq §'563 40 386pnq & ujim
UojjeAouU| @ YorIsasay Lo awwelfold yomaweld N3 sh

quie Jsow 8y |
(£202-1202) NJuozLoH#

8T¢

palamsue
S8Nssi N3 uo
suonssnb

0S.°8

JUINID NOIVININNIOA TYNOILYN H_é

3137 JUI0d 108U |eUOIIEN JNOA pul4

| an e

e S—

® == LT G s g e

3131 s||eD uado puly

sSupaaw
sseuIsng

pajesie;
970°€

¢pedwi pue synsal syl aJe Jeym

[ |
g ﬁw

seale

seouer uoissin

‘sueado
Apean

sdiyssoupied yasessal

suojssiu Aueduwiod Jo A30j0uyd3}

puesyusne aderayolq  SSOUISNA pausis aney
Jeuonewsjul pspusye s9uedwod

soluedwod £1¢°€ 6ST

LZz0Z - 020z

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



6T¢

> >
m, SUBLIY Jo AlISIBAIN [es susyly Jo AisisAln 1By W
m 10SS3J0.d 3]e100SSy M_

sukzoy souepeN sejunod sosAdg

uosip3 sewoy]
L 4A0M Jou [1im 3oy3 SAom 00001 punof m
Ajinfssannns anj—sawi 0000 L pajinf 10u aAvy |, SISANIDSG INVO3T3 (W) vo&Omow.mmﬂu
SHANLHEVC ®
S103rodd a3dnNnd N3 Lv VILYOSNOD TN4SS300NS
9T9pZ/SMau/|3/i8 o' MmMm//:sd11y :343Y UOIBWIOUI IO\
4 >
M Aeg uosadoigd 191 W
sHsE04g @« JWE:N\ webiooy N 13norvy - BJNLUIS iades =
JDIWOY _U0J g oownir
4 snadv
4 . : 2
@ | 84 [, 30vds? . S 30VdS7
@ SNV m3< 2u0wsod w @
S3I¥OLS SS320NS SAIYOLS $5320NS
A3ojouyda3 Hg uo Yaseasas 3uinpuod ;g Sulpuny snquty s39aw Auedwiod yas19 v

SuIn13231 suoljeziuesio gz JO WNIIOSUO) e ul sajedidiied pue

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



0c¢

UINID NOUYINIANDOA TYNOLLYN '—‘Mm

J1un SuiyJOMIBN g UOIIBAOUU| ‘JURYNSUOY) UOIIBAOUL|
A8 pemmm | 15 DR@DIEJISRA | ISIA 1NB|ISBA BiRAIBA

j uonUaIE INOA 40} NOA JUeY .

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



1X44

V'S

(=)

v

SILITYNDINI cp FUNLINYLSYHINI ONV HLMOY9 JINONOOI ALTYND3 NOILYINa3
monay NOLLYAONNI ‘AMLSNONI ANY YYOM IN3030 410N39 ALNYND

%, AN3IWdOT3IA3A 7
ml_<m %Gm._m<z_<pm=w ® Py
9293159 Q_JH.._MHW je i = ur s,5as Sumojio) ayy Yyum pauuejd aie sUOIE INQ WaIsAS0I3
“‘ dnyueis ayy jo juswdojansp 3jqeureasns ayy Joj dnois [eos
Op aM 1eyYMA § fiaA3 03 3|ge|leAR sueaw Alessadau ays |je Supjew Aq pue a8pajmous
" ‘l 40 s92.nos a3 Suiznesdowap Aq SINIUNWIWOD SAISNPUI ISISAIP

pue Suoaas Suneasd je wie am ‘OHN UE Sy "UOISSIW JNO 10} [eIIA
“ 4‘ S| sjeon juawdof@As@ 3|qeuleIsns sNN @Yy yum juendwod Suleg

sjeon uswdo|aAa 3|geuleIsns s,NN
juawusily HQgs uoissin

g10'3333.8-dnuels

© u & 3}

‘PIAOM 3Y1 Ul 10eduwl JIWIOU0II IO |BID0S

9AnIsod e 212D pue SUlylou Wol) anjeA
91342 UL UOAISAS 1BY] WYl MOYS 01 J3p.Jo A A m u m m = G
ul 9jdoad 110ddns pue aJaidsul 031 S1 UOISIA UINO L m =h= <hm

SOdOMO0Yd 281089 I\
929349 dnyels

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



(444

uonIp3 Y39 ‘LZ0Z JaquianoN
UBYM
yoeal

SM3IA uoljiw siapoddng
S99pUSNY  SII/UNOA  sieads  sdnulels

00 +T 9L S— +005S +00¢ +0C€ +00¢

ested | ouwikuion | uoliyeIoN | epueys | sopowy | siodiaL | pruoressouL.

$911uN0) S93PUBNY BAI] 8AI7 SINOH b8, £€02-910¢
.H.q QN.HN Nm . Awouods K A

s pue A)a130s 38315 ayj ul solleuip

6 MBU MOJ|e [|IM Jey]} SBljus SSauisng mau Jo

siayeads $133}UNjOA ske@ g uoneaJd 3Y3 IsI[IGow 03 Juem am ‘uonedidsul
@N.H O@ N » pue a3pajmouy J1vYyl ysnoayy ‘AjSuiploddy
"we)sAsoda |eunauaidaiiua ayy ul aJe oym

‘0202 8 8 slenpialpul jo malA jo juiod pue aduauadxa

uj ‘diysanauaidasiua dnilels Joj apimpliom 3y} 8ledunWWod  pue  ssndsip ‘US3s|
35U3J3}U0d AUI|UO %00] IsaBJe| ayL 0} sI aAlPa[qo ulew asm 233249 dnyers

sJaquinu ul
0202 %eeM 899019 dnpiels
suonoy
uoljediunwwo)

[enuajod M sinauaidanus jo '3|doad a8eBus

|IN} 41343 %20]un 03 I3p.o
ur sdnueys 1soddns ap

uonesauad mau ayy Jamodwa Y2IYM SIUBAS UO1IEIIUNLILLO)
o3 sjdoad a3e2np3 9Mm U3IM SaRIUNWLWOY) (B30 P|INg 9

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



€cc

Jeaf e asuQ

UBYM

"PIHOM 3Y) J9AO ||B 'SIURIINSUOI SSBUISNG pUR SI3PUNOY

dnyeys y@aln |nyssandns yim payauuod aq oy syuedpied (e oy
funpoddo ay) saAIg 3] "sassauisng J1ay) 1ie3s 0} palinbal ale ey s||is
9y3 ulea| 03 sajenpesd Juadal 3 syuapnis Aisiaaun sdiay ey weaSoid

swesbold |euoneanpg
¥9amM-0L B S| yduneq 0} eap| Woid, A0)oejulelg UOISASA 3uljuo U]

'PadINS ||IM I aJns axew pue dnilels
e p|ing 03 J3pJ0 ul [epuajod anJ3 J1dy) (1N} 03 Apeas aq |m sazenpess

001 243 ‘|00yds ay) Jo pud 3yl Iy 'sanoy oz s! wesSoud ay) Jo uoneinp

|[eJ3A0 Y] “eluey) ul Ay 03 J3GOID0 WOJ) P[aY SI 3 PUE SHUN JUBIIYIP
g 4o paisisuod sl diysinauaidaiiug 3 uoneAouu| Jo [00Yds syl e

welSo04d [BUOIEINPT BUIUQ % [BI0T]
diysanauaadaiug 3 uoneaouu] Jo [ooyds HIA

uwniny A1aA3
UBYM

yiuow e aduQ
UBYM

*SHJOM JUBLULIOJIAUD SSBUISN( MOY JO eapl
ue seapuane Jno apiroid pue 3dualadxa Supjiomiau e swn Aians
Sunea.n je wie am ‘os op 03 JapJo uj *Ayijeas ojul eapl sy uiny 03 sdays
Kiessadau ayy wayy moys pue ajdoad a1eanow 03 s [eos Aewud inQ ‘uonesauag aneald e Jo Suiuuigaq sy Joy
uoneJidsul Jo 334n0os e ‘aiojalay) ‘ale A3y

Buiua)sy|
Kjaaissed 1snf ueyy tayied Ausound Jayysiy Aysies pue uojuido Jayy/siy
ssa.dxa 01 pamojje s ApogAIana a1aym ‘SJUBLLLIOIIAUS BAIJRIOCE||0D pue
uado Ul aAIY3 Seapl dAI3eAOUUL 1Y) 3A3I[q AWl 3p) *, uado, plom ay)
uo siseydwa sejnaned e and 03 Juem am ‘suoissnasip uado Aes am Uaym

“SaA]|
J1ay3 ul op 03 31| Ajjead Asyy 3eym puiy pue
SAD JIBY3 pUUS ‘s|iys |ernauaidasiua
J1ay) dojaAsp 03 Japio Ul sieak djwapede
11843 Suuinp syuapnis 03 uaaig saiunpoddo
‘dusIpne sy} pue usuissauisng ayy jussald 01 wie SN asayl

‘sinauaidaiyus |nyssandns Suowle suolssndsip uado Jo 18s e s syjel JIA

diysinauaidaiiug x uoneaouu| Inoge syjel [euonesidsul

San) Ul syj|el 933349 dnliels S911ISJIAILN Ul 323345 dnjaels

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



1444

R Moddng youids ; dnueyg
e ljgnday d1us||9H 3y}
JO SjusWi]SsAU| pue u.cmc\_qo_w>wm_ JO Ansiuin oy}
Aq Jo3egNOUI U S PalIpaJlIe S| uoheziuesdio JnQ
Sujuuny : seak e 2oL
UsYM Uaym

'1934e3 3|qeIns 3sow ay) Joj asnoyys|

iadoang anisnpul a1ow g [eudip e Se pash aq |Im a3pajmouy SIy) ey} aasljaq AjSuosis sp “saul| uoianpold pue SHUSLUUOIIAUS SSaUISNg

alow ‘Jausaid e spiemo) Suppiom ‘sjos Sulpes
e aney 03 Apeal ae ap) "sysloid +snwises3 |edsig
pue +SnWse43 udaln Uo S| MOU SNJ0J Ulew INQ

juaJayip noqge agpajmouy puey-isay ues oy ajdoad 3unok oy Aunpoddo syy aai8 sdiij ssauisng

‘slaquiaw
s,uopeziueSio Jno e 0} s|ps Ajjigeydepe pue
UOI3BIIUNUILI0I JUB|[32%3 UdAIS aney syafoid asayy
|l¥ "S313un0d G| Uey) aiow wouy sisuyled yim
pajeladood pue spsfoid gyy B LY)M +Snwisea3
6 Ul ued uayey aney am ‘sieak z 3se| ayy u|

swesSoid a8ueyox3 1 sdiysiauried 21818415 sassauisnq [ed0] Ul susiA Ae@
syaloid +snwsely s sdii] ssauisng os

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



S¢¢

SJI0ISBAUI Y3IM
paydjew sdnyels SIBpIN0Id Yo slauped siayeads spadx3

06 91 v 09 €l

ipanaiyoe

®>®£ IM H@£>> si01saAU| [98uy SEVIEN] SaluNod sdnpels slapuno4 n3

2 B|GE|IBAR SEA BUBMIJOS 3@ 40 SI2JJ0 BASN|IKS I3y "SHIad o
D) |PuOneINp3 3
{213 pIeAIBH LN XIA3N'3240J53(ES ‘W) ‘38009 Yoogaded)
L B 1 A AN 7 40 yJom oum ‘suadx3 ueadong
iz sEN0SIP pUe 3ulue 1aaw o) Auunpoddo syl pey siapunoj asaym ‘sSunaay L Lo | 2
DY) UAIXDE LONEIUNLILIGT PIGEUS LIYM SWNIO) AUNLILo) o
233 Buisiespuny wswdojasag ssauisng uawidojanag
1NPoU4 'Suip|ing Wea] 24em $21d02 311 Jo oS "saBels Aea JIBU Ul I2Wnodua
SUNLIEIS 1BY) S3NSS] PUNOJE paaaiuad alem Jeyl sdoysyom snsesai) isdoysyion =
“[pAa) |puoney e uo Melado ey
510153AU| PUB S13PUNSH UEITDINT PAYSIRISS ||2M YUM SHIEY YR APRAM isinoy 2180 ©

se

4aNs sanwe 10 Sauas e ul aedpased o1 3dueya aya pey siuedpiued aya 1alosd sy inoySnoay
‘aules 10 Wasksodz

dnuiels 31 Bupacuiad 1o asodand 3L Y BUBLyN Woly siapunoy dnues syl papnpul ‘fijep)os

Jo ds ay il ‘ssezuelie ayy ‘suepuncy sdnuels 3 01 passasppe Juieq weifoud sy andsag

‘uopeid paoysapunay ay) yBnoay pasoy aiam swiesdosd jpuoneanpa ay) 'zzoz [udy pue
ey ul 2dejd 3002 2ew sweaSoud I 3Ui|u0 3Y3 Jo uol 3 2L yam yead sy payea)
PUE LZ0Z J30WI3Q WOLJ SaNIANIE 51| pateansneu N53 Al sdmuers Jpyr o) Sujpuny Bujanas

Ul sy} peay (|4 Kjjeniusas 2yl SS0IAN0R UOUEINPS |BLLIOFUGCU O Selias & Ul Wed ayel 0y sdueys

2yl pey 's1apunoy sdnuess ‘sjuedpiped opgL aiaym ‘swesSolg |BUOREN § JO PRISISUO3 1S53 Byl

Le +0¢ 7€ +006 +00SL

ul saniunyoddo Ul paiedo|
ssauisng sJapuno4

sJaquinu ui asiaAlun dniels

“anneniul Suluuim pieme uy

AR wovmaanan [

asisaun o
dnums O

I9SI92AIUN
3sIaAIUN dnyipis

dniipis
upadoin3

sJapunoy dniiels yaa) a3e3s-Ajies ueadouny 4oj weidoad uluo y33am-9 ay L
asJaniun dnyiels ueadoiny

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



9¢¢

" -

200300} It yosonIN 1E “33310]3@

L s91e40d10) ‘sdnyiels
A -y, T . )
4 @uﬁmwu onOAUe NN 000°001 1oddns |Im UdIym SI0IS9AUI/SIOIUDL
Uiamoicyanig & Yaoapeald é wucamuci&«v Codwr_uwﬁv OOOOF .%O v_._O>>u®C e oleald UC@ mCO_uum Jno
SOSN YSNnoJy) PO BY3 SSOJI. S|enplAipul 000°000°L
omono 4% souoman (Y — 1y ] unoJe  uoneAouul diysinauaidanus
@ sl eme@® oo p n IR dy )

S e R noge 31e3Np9 pue ssaualeme
331 = L] aslel 01 S| sieak G 1xau ay) Joj [eod UnQ

Yaim paJtaulied aney ap

iS0IN3 SUOI||IW 0/ 01 Pa1IXa aAeY pue 3uipunj uo

S04N3 SUOI||IW +Q| PaAIRdaJ sey yiomiau dnyeis
éxau S]] "UOI||IW Z UBYl 9J0W YaeaJ 01 pagdeuew sey
SABUM pue 3|doad 0oo’s | ueyl aiow uo 3edw 123.1p
e sey suonae si ySnoJy| "sIa9IunjoA 0§z ueyl

2Jow padojansp sey uoneziuedio ayy 1zoz |IL

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



Lee

fwspea R spuomueagy  svaswoor SISNA1G) BB

v mouyolby VIDISNI EELT
WO T S0J0I S vaual %)
H L] T
— U : LNYNOHLSY :
.‘ ul $5as Sumo|jo) ay1 Yim pauuejd ale suonde INQ WsAS0dD mOCLuEmQOpm\ N1 2] el uOQ So( SSIJIAID Q\ @
' \ dnueis syy Jo jusawdojaAsp 3|qeuleisns ay) oy dnoud |eos
o.' St Kians o3 3|ge|ieAe sueasw Aiessadau ay3 |je Sunjew Aq pue a8pajmous|

JO S324N0s 2L SuizizeIdOWAP AQ SSNIUNLULIOD SAISN|IUI ISISAIP i NOA 0o STAVHG =
i . Ao -~ - o0
pue Suoss Suneas je WL am ‘SODHN SY ‘UOISSIW INO 10j [BIA Jeve™ 2]0J019) 103UBWIUIMO.IB & m
s| sjeon juawdoPAs |qeulRISNS SNM dY3 Yim juerdwod Suieg mC_C_U"m ,(KL 4
H3IAVO T

133124 - 351124723y - Japeo] A3 Y40MISN dnu el1S

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

228



6C¢C

Buipuelg «

Bunayre Aep 0) Aeq e

ue|d Bunayrep
uOoISIaA0IIXT SSaulsng

juswabeuew Aep 0) Aeq Co_m‘_w>0‘5xm Mo
Buiuonisod oibarens e
ue|d ssauisng j Apnis Alljigisea »
Bunjnsuo) ssauisng

3ui3nsuo) ssauisng rd0)

Buipun4 N3 »
SIURID)

{[8POJ SSauIsNg S 1IN0 Ylm Jey) sAsIyde S S|00] |edueUlH _.o

S30IAd3S dNO

‘aleys
19x1ew Buiseaioul Apueisuod sy uo pue juawdojaasp
Jeuoneulalul pue J1ISaWOP S) Uo ‘JUal|d IN0

Jo Buuayibuans syl uo sasnooj ABojopoyial INQ

*10103s 21jgnd Japim sy} uj suoneziuehio

0} 0s[e 1nq ‘103193s ayeand syl ul saiwedwod

0} S8dlAles pazielads bBuipiaoid Jo wire ayy

yum Auedwoda Bupinsuod ssauisng e si sisApuad3y

SN 1Nogav

SOYNOZL shuejisdA 4N

sjuelnNsuo) ssauisng sisApuady

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



0£0Z 01 TZ0Z Wolj saouemole S13 N3 [elo)

3y} JO 94z JO Buluonane sy WoJj SaWod Uoljig 0z ¥N3 punoe pue
‘00T pue (q)Z0T 8JoIY Jopun $82IN0Sal sy} WOI) pun- UONesILISPO
3y} 01 PalI3JSURI] SARY SAeIS JaqUIs|N AIRIdlauaqg Jey) Saouemole
LWO0J} S3LU0D UOI[lig 82 JNT puno.e ‘Junoue sy Jo Ino *dolid

uouea auy) uo Bupuadap (2021 / 52 ¥NT 18) 0£0Z 0} TZOZ Lo} uoljjig
8% ¥N3 01 JUNOLE ABLU puUn UOESILISPOIN 3L} JO S2NUIASI [€101 3l |

"BI{EAO[S PUE BIUBWOY ‘puejod “eluenyy ‘eiae ‘Arebuny ‘euois3y
“ely2az) ‘eneoid ‘eliehing ale salels Jaquiay Arelyauag ay L

‘Kauaiolye ABlaua

anoidwi pue swajsAs ABiaus nisy) asiuispow 0} Buidiey Ag Anjelinau
alewI|a 0] UONISUEL JIBY) Ul S3BIS JagUIBIN N3 8WO0dUI-1amo| 0T
yoddns 0} awwrelfoid Buipuny paresipap e s pun- UoReSILIBPO 8y L

pun4 uoiESIUIBPO

uonoe eyew|d Joj buipuny
swwreifiold Buipund uolun ueadoing

‘afueyd arew|d Jyby 03 uads aq [Im 186pNY NT BY1 JO %0E

'adoIn3g 9|qeUueISNS BI0W PUER LISPOW B SPJeMO) LonIsuel)
3y} pre pue dlwapued sniiABU0I0 3yl Ag pasned afewrep [e1o0s
pue 21Wouo9s ayl redal djay [|1m asuodsal pajuapadaidun siyL

‘(so0ud 810z Ul uoll 8'T3) S991d JuS.LNI Ul
ol 8T0'Z3 01 SIUNOWE JuaNASUl A13A093) NJUOIRISUSDIXSN
AU yum Jayehor 196png wisr-buol £202-1202 S.N3 auL

uonoe ayew|d uayibuans
13yuny 03 fesodoud uoissiwwo? :2z20z-120z 196png N3

uonoe arew|d 1o} Buipuny
swiweibold Buipun4 uoun weadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

0€¢

*dnoJ9 1adx3 pun4 UoeAOUU| B} JO JUSLUSA|OAUI BANOE
ay1 yum paredaid are spesodoid Joj s|jed pun4 uoneAouu| ay L

‘salfiojouyoal

LogUea-MO| BAIRAOUUI 10} SawiwelBold Bulpuny ysabie| s pliom ay}
JO BUO :pun4 UOIEBAOUU| 8Y) OJUI PAISAAUISI SI S13 BU) BIA pasiel
Aauow 3y ‘(S13) waisAs Buipel] SUOISSIWT SU) BIA SUOISSIWS

sefb asnoyusaib 118y} 1o} Aed o) aney sianjjod ‘N3 ayy u|

‘salfiojouyas)
L0QgIed-MO| SAIJRAOUUI JO UOITRNSUOWSP 8U Joj sawwesfold
Buipuny 1sabue| S,plioM 8Y3 JO 8UO SI pun4 UoFeAouU| 8YL

pun4 uoiyeaouuj

uonoe areuwfo 1oy Buipun4
swiwelfold Buipun4 uoun ueadoing

ol -
zo_ko<m_.r<_>__._o;ou.mc__oc:u_s

swuwrelbold Buipun4 uoiun cmmaezm_




002 ¥3N

‘pund

uoljeAOUU| MaU 3y} Japun e 1sii a3y Buuredald uo pue Buipuny
10} pa1a9|as Apeale s1oaloid ayl Uo SBSNJ0J MOU UOISSILULWIOD 3Y |
‘pauueld Jou ase spesodold 10 S|[ed 0OE HIN YNy

‘N3 3Y) UIYIM B[BIS [B12J3WW0I ©

uo salbojouyas) ABIsua ajgqemausl aAeAOUUI pue (SDD) abelols
pue aimde) uogled ajes A|[eluslUoIIAUS JO UoIRISUOWap

auy uo Buisnao ‘ABojouyoa) UOEIRI-MO| SAITEAOUUI 1O UOI||IC

Z 9N3 moge Jayiabol Buijood awurelboid Buipuny e si 0og Y3IN

awweiboid gog ¥aN

uonae ajew|d oy Buipund
swiwelfold Buipun4 uoiun ueadoing

'Sa1RIS JaquIB NI Jo sawwelboid Aousiole
ABJaua 1810 1o sue|d uondy Asuaiaiy3 ABlsug feuonen jo
uoneuawsadwi ayr woddns yoaiym s1oafold s1abiel Juswnisul ay L

‘SJuBLISaAUL AouBIole

ABJaus loj Buroueury [e1oIaWLL0d 8|qeploye pue arenbape o}
$S322€ palllul| 3Y3 SSaIppe 0} SWIe YJIym UoissiwLio) ueadoind
3y} pue ueg juswisau| ueadoing ayl usamiaq Juawaaibe

10l & s uswnisul (334d) Aouaioyg ABisu3 Joy saueuld aleAlld

(3374d) A3usonIg ABTaug 10] soueUl] S1eAld

sjuaWNIISUl [eIoURUL 3417

uonoe arewd 1o} Buipun4
swiwrelbold Buipun4 uolun ueadoiny

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

T€C

‘sBulAes 1500 21eASUOLWBP 10 S3NUBASI SYelaush

0] pasau 449N ay1 ybinoiyy pasueul sdalold ‘swn awes ayl 1y
"ajueIenb N3 Ue AgQ peydeq ‘SIUBWISSAUI PUR SUBO| Palo|ie]
yBnoiyy uonerdepe arew|d pue AisisAipolq uo BuusAlep siosloid
suoddns ey Juawnasul [epueul e ‘(4429N) Aljoe4 Buoueul
[endeD [einjeN 8y} sesid 0) palauned aaey UOISSILWIOD
ueadoin3 ay) pue yueg Juswisaau| ueadoing 8y} ‘0S op 0L

‘lendea feameu ul juswisaaul Buisealoul salinbal
abueyo arew|o 0} fundepe pue AlSIaAIpoIg JO SSO| 8yl BunfeH

(FFON) AioeS BURTEU [eNdeD eInfeN

SjuUaWNAISUl [eroueul 3417

uonoe arewlo o) huipun4
swiwrelfold Buipung uoiun ueadoing

‘SapeIap pue

sreak Buiwoa ayy ul safuajeyd arewnd ay) 1o} N3 ay) Buuedaid
pue adoin3 1o} [eaq usalo) ayl Jo Led se Adljod arewio s,N3 ay
Jo uonejuawsa|dwi sy Buitoddns Ag ‘A18190S JUBl|IS8l pUE [Rlindu
-9JeWIID B 01Ul UOIUN 8y} JO UOnew ojsuel] 3y} 01 Sanguiuod 3417

* uonisuel; AB1sua uea|,
pue uoneidepe pue uopebiiw sbueyd srewl|D, ‘.84 jo Alufenb
pue Awouoda renaing, ‘ AISIaAIpolq pue aInien,, :

-QNs Inoj Ol PAPIAIP SI 7202~ T¢0¢ dwurelBord 3417 ayL

uoneldepy pue uoiebinp abueyd ayewd 3411

uonae arew|d Joj Buipuny
swuweibold Buipun4 uoun ueadoing




*AWoU028 N3 8y} JO UONESIUOGIBIBP BUY

dn paads 0) [enusssa e — si0}auuodlRUl pue spub Jamod ‘ABisua sjqemsusl
‘fouadiye ABJaua Jo seale ay Buipnjoul ‘N3 ayl 10j Jueliodwi Ajreaibalels

ale yaiym s1oafoid ul juswiseaul syeAld 8sijiqow 0} SWIR 1| “UOISSILWOD

8y} pue (pun4 Juswisaau] ueadoin3 ay) pue g|3 ayl) dnolo g|3 ay usamiaq
aAneIu JuIol & S (1IS43) siuawiseAu| aibalens oy pund ueadoing ay L

120¢
Aq s1oeloid ABssus [any 1SS0} [euonipel Ino aseyd o) swire eyl Adljod Buipus)
ABIsus snojique 80w pue mau e pajdope g(3 8yl ‘6T0g J9qWSAON U]

aNnd ‘N3 8y} sso.oe Juswidojeaap 198loid
INIWLSIANI pue uoneAsIuIWpPe Uo asiuadxe pue agiape sspiaoid eyl julod ssaade ajbuis
e se sjoe qny ay | "adoin3g 10} ue|d Juswisaau| 8y} Jo ued se gnH AIoSIApY

NV3dOdn3 W sunsanu) ueadoing au} payaUNe| UOISSIWWOY ueadoing aup yim 4euiaho)
— ‘g13 8YL 'SluaWNASUI [eIOURULY JBYI0 pue sueo| yim saiuedwod Buipiaoid
Aq s1o8loid ABiaus soueul sdipy (g(3) yueg Juswisaau| ueadoing syl

SJUBWISBAU]
2168185 10} pund ueadoin3 sy} pue yueg Juswisaau| ueadoing

uonae Abiaua oy Buipun4
swiweiboid Buipun4 uoun ueadoing

(vn3) omsN
sanuoyiny Buibeuep pue ABiauz ay Jo disy ayr yum Abarens
uolun ABiaua syl Juswajdwi 0] pasn S pun4 UuoISayo auyi Jo Led

‘Aauaidiya

ABiaus Buinoidwi 1o ABisus sjgemsausl Jo asn syl Buiseaioul
oIssiwa seb asnoyuaalb Buionpal Ag ajdwexa 1o} JUBWUOIAUS
ay1 Wauaq 1eys syosefoid parejal-Abiaus suoddns puny syl

pun . uoIsayo))
uolun ueadoing

“Juawdojanap
a|eureIsns ajowold pue saLuNoo N3 usamiaq Aedsip
[EI20S pUE JILUOUOIS SINPSI 0] SWIB pun4 UoIsayoD s,NJ ayL

pun4 uoisayodH

uonae ABiaua 1o} Buipun4
swwelbold Buipun4 uolun ueadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

[4°4

‘spoalold ainjonanselul ABiaus

Ueajo douRUl 0] B|qR|eAR UOI|IW 58,3 Bupew 'Tzoz Jaquweidas

/ U0 payoune| sem [esodolid 10} |[ed |Dd ABiaug 432 1S ay L
‘Buipuny 439 Joy Aldde Aew yoiym (s10d) 184811 uowiwod Jo ssfoid
N3 Jo 18| e dn smelp uoissiwwoY) ueadoing ay) sieak z Along

*uolrewLIojul Jayuny o) 18aysioel 432 81nnj auy 10}
196png N3, 93s '0Z0Z-7T0Z 01 pasedw o asealaul 9%/ e siuasaidal
siyL “(uoiig £3) [eubip pue (uoliq 9'0g3) Hodsuen _MS_ I /°83)
ABI18us 10} SyI0MIBU BIMdNASRIUI NI Ul Suswisaaul uoddns 0} uo
€273 10 19Bpnq & yum 2Z02-T20Z 10} pamaual sem 430 auy) ‘810z Ul

‘aInmonnselul [eubip pue ‘uodsuel ‘Abisus Bunsooq Jo}
wiswnasul Buipuny s,N3 a8y s (430) Aljioed adoung Bundsuuo) ay L

Aypoe4 adoing bunsauuo)

uonae Ablaua 1o} Buipung
swweiboid Huipun+ uoiun ueadoing

NOILOV A9¥Y3AN3 0} buipund
swuwelbold Buipun4 uoiun ueadoin3




Buioueul algnd abelans| pue SU3WISaAUl [euolIppe
asijigow 0} dnoi9 g3 8yl yum Ajjioe) ueoj 10308s algnd e e
SIUBLLISBAUI
areald Ul pmoid 0) NJISSAU| Japun awWayads paledipap e e
sjuelb apinold Ajrewid o) uol|ig OF3 JO pund uoniSuel] 1SN e «
sie|iid 331y} JO SISISUOD WISILBYIBW SU L

“JoedWl 21LIOUOI8-0100S 3L} BleIAS|[e

0} S)UBLIISBAUI JO UOI||ig OGT3 ISes| Je asi|iqow ||Im ) “£Z0g

: -TZ0z pouad ay) 18AQ “Awou0d J1auaalb B 0] UoNISURL By ul
i N SUOIBD1 SAISUSIUI-ROI pUR S|CEIBUINA 1SOW 3Y) 01 Loddns paioje)
(i apiaoid 1ey) (001 [eloueRUl B S| WISILRYIBA UonIsUel] ISne Syl

WISIUBYJ3 UoIsuel] Isng

uonoe ABiaua Joj Buipung
swweibold buipun4 uoun uesdoing

"alow pue Buljood pue Bupesy

‘sBuip|ing 1o} suonnjos pue salfojouyds) Jusidiye ABiaus Jo
uoleaoull se ||am se ‘ABiaua pue Lodsuel Jo sealre ay) ul adoing
uozIIoH pue 0zogz uoziioH jo sued Buiuuni si (waN1) Aousby
9AIINJAXT JUSWIUOIIAUT pue ainjoniiselyu| ‘srewl) ueadoing ay

‘abelols ABlaua pue Jsmod

.._uo___u.._.uum [epn ‘sxylomiau ABisua pews se yans ‘saifojouys) ABisus ues|d
il 10 JuaLwaAoidwi pue uoneald aL 1e wre s1afoid 8sayl 'zzoz
-120z awweiboid adoin3 uozioH s,N3 8yl ul syaalold uoneAouul

pue yoseasal ABIaua Ul paisaAul g ||IM Uol||Ig 8'G3 punoly

adoin3 uozlIoH pue 0Z0Z UOZLIOH

uonae ABIsua 1oy Buipuny
swuweifioid Buipun4 uoun ueadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

€e¢

*/202-T20zZ pouad ay) JaAo JusuisaAul [euonippe

ul uol[ig z/£3 ueyl asow 12661 01 Swire pue sjuswnnisul
[e1ouBUl NT J8YI0 £T PUE Sluausaaul d1barels 1o}
pun4 ueadoin3g ay) ‘Joos auo Japun ‘1ayiahoy Bulig (w1

“adoin3 ul uoieald qol pue UoNeAoUU! ‘JUSWISBALI
a|qeureisns suoddns swiweibold NJiseAu| ayL

n3isanu|

uonoe ABiaua 1o} buipuny
swuwrelboid Bupun uoun ueadoing

‘suolfial padojanap ssa|

10} 92T pue suoifial uonisuel) 10 9,1 ‘suolbal padojanap
20w 10} 940z :suoibai ul s1o8loid uogred mo| spremol
pajjauueyd aq isnw Buipuny 443 Jo abejuadiad wnwiuiw

pund uswdciereq [euoibey ueedoing
uojufn ueadoing
* AWOU093 U0GIed MO]

U, Sl 0202Z-7T0g 10} seare Aoud Inoj s,40Y3 8y Jo 8UO

‘suoibal

s,N3 8y} usamiaq Aledsip [B100S pue JIWOU0I3 JINPaI

0] swie (4ay3) pun4 uswdojorsq [euoifay ueadoin3 ayL

pun4 uawdojanaq jeuoibay ueadoingy

uonae Abisua Joj Buipund
swiwelbold Buipun4 uoun ueadoing




‘Aunwwod (3 ayy

10 ued se sapunyoddo Jayio Auew pue ‘serelodiod pue sio1saaUl
01 8228 ‘Bunojuaw ‘Buiyaeod aaledal saluedwod palasies I3
‘UOIIPPE U] "UoI|[i GT3 Uey) 8I0W JO SjuawisaAul |3 1oy Aidde ueo
1sai91ul ueadoing 21Ba1ens Jo saibojouyds) uo Bunyiom saluedwo)

'S1S09 JUBAD|9)

Jayio pue dn apeas 1o} pund D3 ayr Aq pafieuew uoljiw T3

01 dn Jo (siuswisaaul Aunba 10a.1p) SIUBLWISAAUI ‘S1S09 Juswidojanap
uoljeAouUl Joj uoljiw §'z3 01 dn jo (aannjip-uou) Buipuny Juelh

:ynm uoddns eloueuly fenuelsgns sapinoid Joress|aody D13 ay L

HOLYHI 13TV
213

e
suoneaouul Buibueyo aweb
dn ajeas pue dojaaap 01 saluedwod [fews pue sdn-11eis [enplAlpul 1o}
pun4 D(3 sy ybnouy sjuswissAul pue Buipund 101e18|329Y D13

uoljae AB1aua 1oj Buipun4
swiwelfold Buipun uolun ueadoing

0502 Aq
Auennau arewio Jo 1961el si aAsiyde N3 ayl djay [im 44y 8y

‘uoiesauah 1xau ayy 1o} sajaljod ‘aausl|isal [euonnIISUl pue [e1a0s
‘2ILIOU029 ‘Ui[eay :UOISBYO0D [BLIOLIB] PUE [e100S :SSauUsANIadLLI0d
pue Alananpoid ‘uoISay0d JIWOU0IS ‘UONBWLIOISURI]

jeufip ‘uomsuel; usalb :srejid 9 punoie painaNgs si |

AL[MIDV4 IDNINISIY
QANY A¥3A0D3H

‘olwapued 6T-AIAQD 8y wouj Jebuons
BuiBrows oy uejd s,N3 By ‘NFUONLIBUDIXSN JO LEe3Y By) Je
Juawinisul A8y 8yl Si (49Y) Aujioe4 8ouslIsay pue A1an0dsy eyl

Aupioed aoualjisay pue A1an00ay

uonae Abiaua 10} Buipun4
swuweifoid Buipun4 uoiun ueadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

1474

‘uonasiold srewjo pue

19)ew ABausa a|qeurelsns e Bunowold 1e swie yaym (4-333) pund Aauaioa
AB1auz ueadoing syl payaune| osfe UOISSILWOD) 8y} “¥dIT 8y 18pun

'(10d) 1s8181u1 UoWWo9 Jo s1aslold ay) Jo uoneuawa|dwi

aup pue uolesedald syl Ul pasn alem HYd3J WoJj paures| sUossa

's198f01d Bujurewas Buiob-uo sy A|gsojd JoNUOW 0} SBNUNUOI UOISSILUWIOD B L

‘6102
Ul paAILaIe sem dlIsgem Y433 syl 's198(oid abelo)s pue ainded uoged
8 Ul T Ajuo Inq ‘feuoneado a.e s108(oid puim a10Usyo 8yl Ul 6 J0 IO
‘para|dwiod alam s1os(oid ainonaselul AoLase pue seb ul ¢ Jo o spsloid
S "'8T0Z Ul S)Nsal pooh paAsiyde Y433 ‘uoneluswa|dul Jo sresh J 1Yy
AIoNODSY
awwoiBoly \»@Lm Cm_

upadoing

's1a8(0id afelols pue ainides uogied

9 pue s18(o1d puim aioysyo 6 ‘s1sloid aimonnselul AUo1s|e pue seb

b punj 0] pawre aaueul (4d33) Aleroday Jo) awwelbold ABiaug uesdoing
uol|lig 86°€3 a1 ‘uorsues) ABisua a1owoid 01 JOpIO Ul pue SISLD JIWOU0ID
3 JO 1X81U02 B} Ul SluswnsaAul e poddns o1 Japio Ul 600z Ul payoune

A1anoaay 10§ swwreshoid AB1au3 ueadoing

uonoe Abiaua 1oy Buipun4
swuweiboid Buipund uoiun uesdoing

"VaNID Aq pafeuew

s11| “adoin3 sso.oe suonoe uoddns pue uoneulpiood Buipuny

Aq Awouoda 1aljIsal pue paseq ABlaua s|gemausl ‘qualdiye
ABlaua Ue spiemo) uonisuel) syl alel|ioe) o1 swie awwelbold-gns
Ul ‘220z-Tz0z pouad ayy Joj uoljjiq T 3 01 850j2 186pNg & yIm

'saA93[go [eaq usal9 ueadoing
3y} yoeal 0} 8NqLIu0d Jey) saoljod pare|al-Abisus ajqeurelsns
uo 1aA18p 01 Woddns Iayo 03 swie 1| ‘uonisuel) ABlaus ues|d

*mmwmw

s 0} pajeaipap s awweihoid 3417 8y Jo swweiboid-gns mau ay |

uonisuel] ABisu3z ues|d : 3417

uonoe ABiaua o} Buipun4
swiwelboid Buipun uolun ueadoing




'spoafoid

uonisueny AB1sua uea|o pue ‘UonIe S1eLWId ‘Uonoa)old [RIUSWLOIALS
'UOITRAISSUOD BINTRU I0) B|GR|IBAR UOI||IW 86S3 SI d1ay) ‘1eak sy
‘sjesodo.d

10} SjjeD swiwreifold 3417 8y} 220z Ae 2T UO paysune| Sey UOISSIUWOD

uonditosag

sJajie}al pue siaiddns 1oy Anjioey 1oddns aaueljdwod Buijjaqel
ABiaua pue ubISaP0Id MIN - IONVITdWOD-130-2202-34IT

‘uonoaj0Ad [eIuBLILOIAUS
U 8653 SI 818Y] ‘Teah SiyL

‘spesodo.d
10} s|jeD swiwelifold 3417 8y 220z A 2T U0 payoune| sey LOISSILILWIOD
uondmsaq

‘sjoaloid uomisuen ABiaus uesjo pue ‘uonoe arewl
0IJRAISSU0D BINTEU 10} B|qR|IRAR U

AR1aus 8|qeurrIsns Jo pjay ayl ul uoneysiba) A3 jo
uoreuawa|duil SA11IBYS Ue SPIBMOL- ADIT0d-130-2202-34I1

jesodoud .o} s|jeD
swuwelbold Buipund uoun ueadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

SE¢

's10aloud

uolisuen ABIaua Ueajo pue ‘uoioe alew|d ‘Uuoiiaalold [elUSWLOIIAUS
‘UoneAIBSUOD JNjeu o) B|Ce|leA. UoI||iw 86G3 SI 818y} ‘/eak Siy L
‘sresodoud 10}

s|[eD awwelhold 3417 8Ly ZZ0zZ AeW AT U0 payoune| sey UoISSIWWOoD)
uondinsag

suoifiai pue sapjedioiunw ui saifiarens pue suejd uonisuel)
ABiaus uead 0) poddns [ediuyss]- T¥I0T-132-2202-3411

((1S3D) wds 1e zz0z 18qo1o0 /z 10 sulpesp e yum soido) ABisug
adoin3 UOzIIOH 10} 3|ge|leAR mou S| [B10) Ul U 66 dN3 jo Buipuny N3
Uondinsag

syo8load 9y AB1auz
10} ajqejreae Buipuny jo uoljjiw 66 ¥NJ :2doing uozLoH

by - oekds - vy

(Z0Z-120zm=

VU=

lesodoud 10} s|eD
swiwelbold Buipund uolun weadoing

's109loid Juawdolaaaq pue Yyaleasay aAieloqe||od Ino ALled
[ Jey) suoneziuefio yareasal pue sajuedwod o) passaippe st

‘anjeA pappe ansaliop Buisealoul pue diysinauaidanus
aalreAouul Alfenb o) Buiuonisue. Jo Wie ayl yim ‘siaxiel
[euoneulaiul spremol saluedwod Jo uoisianonxa pue Aianonpold
‘ssauannnadwod sy uspbuans 0y pue diysinauaidanus

YlIM UOITeAOUUI PUR 21easal 193UU09 0 SI 9AI13[go urew sy

'928919) Jo 1Wwawdo|anap [edifojouyas] ainsus

m Ip pue uaaif ay} ayelajadde 0} ‘ojwapued ayy

wouy A18A0281 Ju]|ISa) pUB S|qeURISNS B JO Leay au} Je LUojieAouU|
aoe|d o1 ABarens s,Anunod ay yum paubife Ajny st yoiym
‘uolyeAoUU| pue yoleasay uaLfuans 0] SI uonde ayl Jo wre ay |

1202-T20Z 2¥eAoul] - Yolreasay

uonoe arew|d 1o} buipun
swiwelfold Buipung uoiun ueadoing




'spalold uonisuel) ABiaua Ueajo pue ‘uoioe aeLuld ‘uoRaaoId [eIUSLILONIAUS
‘UONRAIBSUOD BINjeU 0} B|ge|ieA. UOI||IWL 86G3 SI 8oy} ‘1esk SiyL

‘sjesodo.d

10} s|je0 awwelbold 3417 8l 2zoz Ae AT U0 paydune| sey UoISSILWOD
uondimsag

10193 [e1aURUl} 9Y) Ul SluswlsaAul ABlaus
a|qeureisns Bulweansurely - WYIA1SNIVIN-13-220Z-3411

"s108(01d uonisuely ABIaUa UR3[d pue ‘UONI. BRI ‘U0NY310Id [eIUBILIIAUS
‘UoeAIaSU0d BInleu 10} d|ge|ieAr U 8663 SI 218 ‘1eak sy

‘spesodold

10} s|[eD awweIhold 3417 aU) 2Z0Z ABA AT UO payaune| sey UOISSILUWOD
uondimassa

juawiainooid pue
suonae aseyaind aands|oa ybnoiyy sdwnd yeay jo Ajiqepioye
pue juawojdap Bunela|addy - SANNdLYIH-L3D-2202-3411

lesodoud 10j s|[ED
swuwrelfold Buipun uoun ueadoing

‘sy08loid

uonisuel) ABisua uea|d pue ‘uonae arewljd ‘uonaalold [eluSWUOIIAUS
‘UOITRAIBSUOD dINYeU O} B|ge|reA. UoI|liW 8653 SI 81au) ‘Jeah siyL
‘sjesodoud

10J S|jeD awwelhold I417 Y 2Z0Z Ael\l AT U0 payaune| sey UOISSILUWOD
Tondimsag

10]93S SSauIsng ayj} Jo uoljsuely
ABiaua uesjo ayy buiioddns - SSANISNG-13D-2202-3411

's)o9loid

uopsuen AB1aua ueajo pue ‘uonae ayewd ‘uonaalold [elUSLLUOIIAUS
‘UOITRAISSUOD dInYeU o) djcie|reA. UoI|liW 8653 SI 8lau) ‘JesA siyL
‘sjesodoud

10} s|[eD awwelfiold 3417 8y ZzZoz Aell AT U0 payaune| sey UOISSILWWOD
Tondinsag

310M SjuUaWINAISUI m% Bupfew - sBuipjing Jo ssaulpeay Uews

pue soueunopad AB1au3z - NHO4¥IdATING-13D-2202-3411

lesodoud o} S|
swwelboid Buipun uolun ueadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

9€¢

‘sjoalosd uoiyisues) ABJaua Leajd puk ‘uonoe aew|d 'uonoaiold [plualLolALG
'UONBAIBSUOD SINJEU 10} BIGBIIRAE LIOI|IW BBSF SI 948U} 1BSA SIY |

‘sjesodosd

10} sj[e0 awwelbold 3417 8yl ZZ0z Ae LT U0 payaune| sey UoISSIWWo)

Buneay 1omsip ainjesadwal ybiy ul jeay ajsem
10 AB1aua ajgemaual apeib-mo| jo uoneihaju] - Ha-132-220Z-3411

*s100[oud uopisuen AB1aua Ues|d pue ‘uoioe arewl|d 'uoids1old [eluaWILCIAUS
'LIoRBAIaSLI0D 1NJeU 10} 3|qE|RAR LOI|IU 86S3 SI 318U} eak sy L

‘sjesodoud

10} sjjeD awweifold 3417 aul Zz0zZ Al LT U0 Paydune| Sey LoISSILULWOD
UoTAmssq

%201s Buipjing pasiuogesap e Buijgeua suonuaniaiul buiuren
pue saibarens - SIS dn @1iNg - STINSATING-L30-2202-3411

jesodoud 1o} s|eD
swiwelbold Buipun4 uoun ueadoing

uonisues} AGiaua U9 pue ‘uciae aewi|d ‘uondao.d [elusWLoIAUD

uoieAoUdl
daap 1o} yiomawely Buljgeus ay) Buiuayibuans :yo0ls
Buipjing uoissiwa-013z € SpIemo] - ONIHdIIA-132-2202-3411

*s)oafoud

uonisuel) ABisua ueajo pue ‘uoNdIe SJew o ‘uonIa0Id [eILSWUCIIAUS
‘UOITeAIBSUOD BINJRU IO 3]qe|lBAR UOI||IW 8653 S 318y} ‘Teak siyL
‘sfesodoud

10} S|jeD awwelifiold 3417 8y} Zz0z Ael /T U0 payoune| Sey UOISSILUWOD)

leuonesado aiow ajdiounid
81y Kouarowye ABiau3, ayr Bupren - 1STI3-139-2202-3411

[esodoud 10} S|[BD
swweifold Buipund uolun uesdoing




's199(01d ST 18pI0g-SS0.D 10 ISI| UOIUN 8y}

Ul papnjoul Buiaq a1o049q paloddns aq 03 syaaloid Joj Smojfe |[ed aus ‘Aem ey |
“Juawaaife uoneladooa syl dn Bumas pue 1dasuos 193(oid

159 ay3 Bunosas ul sieowoid 198(0id areAld pue s31BIS JBqWIBN NF Ylog
uoddns 01 ajgejreAe uoljiw T3 axew |jim s1oafoid AB1aua sjgemaual Japlog
-850.9 10} salpnis Alojesedald 1oy sjesodoud oy |[ea ABisu3 430 220z 9uL
uondimosag

s193loid AB1au3z ajgqemauay
13p10g-sS019 10} Salpnis Alojeredaid loj |[ed - zzoz Ablau3g 439

s199(04d uonisuel) ABIBUS UBSJD puR ‘uoNde SYeWId ‘Uond3l0Id [RIUSWLIOAIAUD
‘UONBAIDSUOD d.NJeU 10) J|qe|IeAR UOI||IW 86G3 SI 94a) ‘Jeak SiyL

‘sresodoid

J0j s|[eD awwreibold 3417 8y Zz0Z Ae LT UO payaune| sey UOISSILUWOD
Tondimasag

saniunwwod ABiaua
10} swisiueyssw poddns Buidojaaad - WOIHIANI-132-2202-3417

[esodoud 10} S|[eD
swwrelfold Buipun uolun ueadoing

's109loid uomisuen AB1Bus UB3(D puB ‘UoNIE SJBWID 'U0NI2104d [BIUSWUOIIAUS
'UOITRAIBSUOD 2INTRU 0] 3|(R|IRAR UOI||IL 8653 SI a1ay] ‘1eak Siy L

‘sresodo.d

10 s|[ed swiweiBold 3417 Y1 2202 Ae LT U0 payaune| sey uoissiuwo)
uondisaq

10193$ 211qnd 3y} Ul SABM UOIRAOU 3Y) 318439998
0} SaINoNIIS uone)|ioe) dn Bumes - GNdONIH-132-2202-3411

‘spaloid uonisuen ABIaua ueajo pue ‘uonoe sew|d ‘UoNasiold [RIUSWUOIIAUS
UORNBAIBSUOD aInjeu 10} 3|q.|IeAR UOH||IW 86S3 SI 813y} Jeak Sy

'sresodo.d

10} s|[eD awwreiBold 3417 8y 220z A8y 2T U0 paydune| Sey UoISSILWOD)
tondimsag

S3DINIRS
uoneAousy awoH pajelbajul - ONIHAWOH-13D-2202-3411

resodoud 10} s|ed
swweliboid Buipung ueciun ueadoing

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT

LET

's1o9lo1d uonisuen ABIaus Ues|d pue ‘uonde ajewld ‘uonosiold [eIUBLILOIIAUS
‘UOIeAISSUOD BINJeU IO} 9]qe|eA. LoI||IW 8653 SI a4y} ‘Jeak siyL

‘sresodoud

10} S|[eD awweibold 3417 8Yl Zz0z ABW /T UO paydune| Sey UoISSILUULOD
tondisaq

SJOLISIP 3]gei3uUlnA Ul SUORUIAIDIUI
parejas Buipjing Buissaippy - AOdYINI-130-2202-3411

'sjoaloid uonisuel) ABIsuUS UBS[O pue ‘UuoIIR aJeLUIY ‘Uond810id [BUBLULIIIAUS
‘UOITRAISSUOD BINJRU IO} 3|qe|IeAR UOI||IW 8653 SI 81U} ‘1eak siy |

‘sjesodoud

10} s|[eD awwelbold 3417 8y Zz0z A.N 2T UO payosune| Sey UOISSILUWOD
uondimsag

sjuawisaaul ABiaua ajqeurelsns
10} 9oue)sissy Juswdojanaq 198(01d - YAd-132-2202-3411

fesodoud 10} s|leD
swiwelboid Buipun uoiun ueadoing

*s109(04d uonisue. ABJaua ues|o pue ‘Luande a1ew 'uonoalold [eluswuoIAUS
‘UOIeAIBSUOD BINJRU JO) 3|R|eAR LOI||IW 8653 SI a1aL)) ‘1eak siuy
‘sjesodol
10} sjjeD swwelbold 3417 2 220z Aely £ T UO payoung| SEY LIoISSILULLOD
uondinsaq

sjuawsaaul £B1aua ajqeurelsns
Joj sawayds Buiaueuy aaeAoul| - NIJONNI-L39-2202-3411

'spoaloid uonisuesy AB1aua uea|d pue ‘UoNoe ajeLuo 'LUoiRaalold [BlusLLILoIALS
‘UONRAIDSUOD BIMIBU 10} 8|(R|IBAR UOI||IW 8653 SI 8l8y) 1eak siy L

‘spesodoud

10} S|[eD awweibold 3417 8yl Zz0z Ael AT UO payaune| Sey LOISSIULLOD

Tonimssd

syuawysanul ABIsua ajqeureisns
10} S3|qeIpUNoy adueuld [euocieN - ANNOANIZ-133-2202-34171

lesodo.d 10} S|[eD
swwelbold Buipun4 uoiun ueadoin3




na‘sisApuada'mmm
923249 ‘|UJAWSG BaN ‘43S selay|ape|id €T
na‘sisApuada@ojul

8865 S1C T1C OE+

NOA MNVHL

“jueg JuaLSanU|

ueadoing ay} WOy UBO| B puUR LoISSIWWoY) Ueadoing ay) woiy Jueifh e anizdal
s10aloid NJSSA2INS "SjUBWISAAUI Ignd JO UOIjIg §'8T ¥N3J Punore asiiqow o} Buwre
pue HYjueg juawnsaau] ueadoing ay) woly uoliq 0T ¥N3 03 dn sueo] yim 136png

N3 8y wioly uolig §2S'T ¥N3 03 dn sjuelf Buuiquioed Juawnnsul Bupusiq e sl 475d
‘SUB|d UonIsuel |

1sn( [euopla ) pasoidde Aisnoiaaid ay) Ul paiiuap! Se LoRISUE.) a1ewd ay) Ag pajaye
Ajpnnebau 1sow sa110)1ia] au) Ui $aAnaalqo 18fre) ayewijo s,uoiun ueadoing ay) 0)
uomsue)) ayl wolj Buianap sabusjjeyo ayl Buissalppe spafoid spoddns 1 “wsiueydspy
uomisuel] Isn 3y jo rejjid pa ayl st (415d) Aujoed ueoT 101938 ljand ayL
uondinosaqg

sjesodoud 10} |[ea A)ij1oe4 UBOT J0J93S JN|qnd WSIUEYII UonISuel] Isnp

‘s108fo1d uonisues) AHvua Ueajd pue ‘uonoe ayew|o ‘uondsoid

[EJUBLULIOIIAUS ‘UDBAIBSUOD BINYeU 10} B|qe|lBAR LOI||IU 8653 S| 818U} ‘1eak SiyL
‘sjesodoud 10) s|jeD) awweifold 3417 8yl Z20Z AN LT UO paydune| Sey UDISSILLWIOD
Tondmsad

(dIS) uonoy arew|o
- s108l01d paresayu o1Bajens abe)s-om)-dIS-YINITO-LY 4 1S-2202-3411

jesodoud 10} sjjeD
swiwreibold Buipung uolun ueadoing

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST

8€¢

~ebueyo ajewl|d
1sulebe 1yb1 ayi ui Aejd o) |01
jueliodwi ue aney sassauisng,

‘s1oafoid uonisuen ABIsus L3 pue ‘uoide S1ewd ‘Uond10.d [RIUSWLOIAUS
‘UONBAIZSUOD JNJeU 10} J|gB|IBAR UOI||IW 86G3 S d4aU) ‘Ieak SIy L

‘sjesodoid

10} s|[eD awwelbold 3417 8yl zz0z Ael LT UO payaune| Sey UoISSILUWOD)
uondinsag

(d1S) Juawuoliauz - syoaloid
pajeiBaju| o16a1ens abels-om-dIS-ANI-1 VY 1S-2202-3411

's108f0.d uonisues) ABIaus UBajd pue ‘uoide dew|d ‘uonaalod [eJusWUoIIAUB
‘UOIBAIZSUOD ainJeu I0j 3|qe|leA. UOI||IW 8653 S| a1y} ‘1eak Siy L

‘sjesodoid

1oj seD awwelbold 3417 8y Zz0z Ae LT UO payoune| Sey UOISSILWOD)
uondinsag

(dvNs) s109loid
ainyeN 216arens - abe)s-omi-dyNS-LYN-LYH1S-2202-3411

[esodoud 10} s|[eD
swwrelfold Buipun uoiun ueadoing




6€¢

ZZ0Z/0Li¥L ‘@dUaiajuod sbueyd jewld pue ABisul [enuuy Sl

ZZ0Z/OLivL “9dousisiuog sbueys sjewn|) pue ABiaug |enuuy g, Sl

uonsnpoad Abiaug

m w —2 Jejog asiundo

abelolg Je|og wnuwixe|p

J1943INTHIADAA A9

ain >

NOILD3130 LHOIT WNWIXYW

' uil AJ1A1oe sieak z

ST jusunjuwo) 4N LSS50 e a.n sejisH19bBag
=noes sopoqoy
4D \w pue joj

Buibieyos-pg
Hews

ANO Od3Zz J\m 80919 'SUBUIV'ZOSEL fif/r/
Ne UL

L4

/

INO O¥37Z

swieysAg osluoneysspy » ABisug - "
so|jnododiep & N

0} SWOdIBAA £ //m

SOTNOdONYVIN siuueo] “ag

se||aH J282Q

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



Aem 1juel||uqg
e YIM [edlwououlsy
J9A0 %8+ pue

%S¢ Aq paxiy 4an0
uolonpoud Je|os ul
95E3.0U| 9A3IYde IAA

43930 A9

n_|=>_

NOIL1D3130 LHIOIT WNIWIXVIN

ocoatz . L, INSSHE cnNoEg

X CH-D

Z20Z/0LiPL ‘32uaia4u0) abueyd sjeuwnd pue AB1dul [enuuy S

uonEpes w0

SEISE[al .

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST

ov¢

E(egert 4

s e S R

2Z0Z/0L/pL ‘8dUsIsju0n eBuByD ejewl|) pue ABisug [enuuy ygl

H393a Ag

ain >

NOIL23130 LHOIT WNWIXVYW

(a1N) NOILD313a
LHOIT WNINIXVYIN

hip 0¥37 ”\/ WOQE SR

Z0Z/0 L) ‘@ouaiajuoeg abueyd ajew! pue ABiaug [enuuy 4Si
A .

*3ejsoldy
€ JO SJ04J1W 3y} JO SASUI| [DUSIY ‘S103I3|434 d1joqeased ‘sjaued se|os Ajjlensn
aJe speojAed ‘uns ay) piemo) peojied e SJUSLI0 1eY] IIADP B SI 4)YDIeI} JR|OS Y

si9yoel] JejoS
13033 e



14744

pEsston  mOe

p=i e

o83z b od3Z
z Wb — '\)lm — E 2202/011p | ‘@ousisjuo) ebueyg slewl|g pue ABleug [enuuy ySh

‘a|qissod plaif ABisus jsaybiy

U seajuesenB siy | UoleIpe.Ll Jo 22nos 1sa1yBug sy 0} palusuo Ajlewndo S| iedoenyIDIA AISAS 8INS SSHEL [0U0D
[ENpIAIPUL BY ] Jexoeny T39I Yoee Jop Alea sied Jejos Ui sUoIpUcS 1YBI| oL 'SSBLIPnofo Jo s|eAs| JUsayip Jo esneoag
:suopIpuod Jyby| Bulien

AON3IOI443 40 S31VY LSIHOIH ANV 40034 AON3IOI443

12¥2e143930 Aq Jyauaq PIBIA

- > g -— .E.\.

1
] \
s A A A QAAAAAAAAAAAAAA A A LU AAAAAAAA A A A
a)dwiexa ue se Aep Jawwns Auuns e 6uisn 1ieys uney ////ﬂ\yx\i

) NOILD313ad LHOIT WNINIXVIN

INJLSAS ONIMOVAIL

siZesaer-

L5850 86

wmbo.mlmw ’,\_II gh [=lml=13 2202/0L1v1 ‘o3usIBguon abueyg ajewnD pue ABIsUT [ENuuY LS1 ZZ0Z/0LirL ‘@duaiaiuod ebueyn ajewnp pue ABiauz jenuuy ,SL
4
‘Aep ||e uns
2y} seoe) Ajjoaulp Jexoeny 393 Syl
Lulysung
:A)s 3se249A0 :papnoj2 Ajied :a9eNS Bunosey
- -

| |

WBBEnyip Ausiojiun

AAAAAAAAAAAAAA 6N ssnyp

§ AAAAAAAA
f//NUW?\ ol

Wbnuns anp

AW oo S

- @ NOILO313A LHOIT WNINIXVIA = ) NOILD3LIA LHOIT NNWIXYIN
SEISEuE IS IS 3aee

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



e

& S5 enossa
w%umﬁ g * -u..:nnufsz 220Z/01ipL ‘@dusisjuog abueyg eyewn|g pue ABieus |enuuy gzSi
=
SEUAS LSHRESD WH0G5 MSrSELY30E] S8 ESAIRAAC M0
‘uaiueds ‘bueypeis uane)| ‘INoDOL J4e 3930 ‘usjueds Jaxendol ‘uanessny ‘sbuuds r e
wauz ue INQOOS J9eNY 3930 mu ysedsejos nemebap Qi 43930 021w abeeydeq 221V 129 INDOOS 4942043930 § § /4
: sixe-a|buig
—— 090 -242enN3S30 aF0CTE a ~LNoCoE a

‘puRyIsINGg YaxenyIOIA vaweds ‘aye sejo. i a ‘o¥end0L 43930 pueaydaug ‘dwAlg sap
201 yw yredselos susbRuWY W 00012 Y YIRA )OS MIN E 75 Jw aodaplni abneway3 agn4 we 1 NDOOS J3%e 3930

sixe-leng

uoneibajuj Buipjing

R syo9foiad s MIIANGIAO LONAO0Hd

v

.fl._wm_wn_% ) &iI393a Oﬁ,

.s._O.:_mw.m cnozs

Heos: g ! 5 B
ﬁoﬂ_# Oauu cnoes . T J % 2zZ0z/oLivL '9ousiejuo) abueyn ejewn) pue DUz |BNUUY pGL
% 2202/01/v) "3vuaisjuc) abueyd sjewn ) pue ABisuz jenuuy y,gL Mm

e L

COLE 40N 1D 0 OGS - BHOERYEOZC S8 4PEAICL ¥IDIT

sixe-g|buig
%/%/ % 43934 g
ain
v:ml— =°QO NOILD3L30 LHOIT WNWIXVN :o_“m>°==_ —mwz

MIIAIIAO LONAO0™Ud

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



Eve

L SNSsEE cnozse

hip oz SR % wWoomz o b BESH cNOESD .
& ol A
5 .Iwm % 2Z0Z/01L/v1L ‘@duaiajuog abueys sjewnn pue AGieul [enuuy Gl & ”.am %I . g 220Z/01/7L ‘edusisjuog abueyg sjewi|g pue ABieus jenuuy ySi

uoneibajuy buiping BOLYY YINOS ‘epeur) ‘uieds Auewtss) — siexoes) Sixe-[enp ynm syied 1ejos
I . SIATdINVX3 R , S3aATdNVX3
SEIGEaL .. SEGEE .S
w\RDO“f Qﬁhfl %&m m‘ﬁ-immm Z20Z/01/vL ‘@ousiajuo abueyg sjewno pue A6iauz |enuuy y»5|

eiquuen Aoxuny ‘weds ‘Arejl - sioxoesy sixe-aibuls yum sxied Jjejos

S31dNVX3 syooloig

TS mE L

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



0 0d37

144

IHO O o ESEE gnoss X
@0 -W e ) 220201171 '90UBIBIUOD oBUELD ojewD PuE ABIOUT [BNUUY 4SL

> |

o HSEEI 2nos . 6 ABa
—z ”M.}.l = g 220Z/0Lp | ‘@duaiazuon abueys ajew|d pue ABJaug [enuuy S|

21siueybyy

puning susxoRNHIDIA PLUB-HO SWOISAS [enuspisay
S3TdNVX3 — SAdINYX3
1393 ed
fipon g b, WESHIT =OOR . Ebomwﬂ iy B S8 SO08R 2202Z/01/F) ‘9ouai3jucg aBueyn ajew)o pue ABIsug [enuuy G
: JN%A = 2202/01ivL "@3usiapuo) abueyd ajewn ) pue ABiaug [enuuy g1 5 i % f==] @ '

abesn sjqnog suoneoydde jensnpuy

R S3T1dNVYX3 “ S3a1dINVX3
330 e0- SESElmE Il

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



Sv¢

e OHHN ’m\v %ﬁwﬂw \ﬂ?ﬁﬂ.ﬂ ZZ0Z/0Liv) “22uaiajucg abuey) ajewnH pue ABiaug jenuuy 51 %2: b/ w.@:gwm S Z20Z/0LiP) ‘8duslejuog abueys ejew|s pue ABlsuz [enuuy uG
wodiry Yied [euoneN me_.:v_
abeloyouy == BeOL}Y Yynos
vYSn
ajuay Jejos
eiquiniod ysiug Bpaimouy waseq
elensny

epeue)

u
OISSIWIWOD
ABiou3

™ eueys wane
BPIMPLIOM dxoeny393d SPIMPLIOM J18Xoely393d
p— : SERELADE — y S31dINVX3
593080 SELEmL .
HOOHE el 0um~ (= ml=] "] o Oam y o2 m_ﬂ..nnn-vp.v\m.x
2Z0Z/0LivL ‘@duaiejuog abueys sjewil) pue ABlaus [enuuy gL 2202Z/0}iv| ‘@ausiajuc) ebueyg ajewn|g pue ABisug |enuuy ugi
LR 4Ab ‘o8 Qm
aund S ] S, b - o . : wioyoo1s
eipu| e : : RemybiH
gL
uspams
Alsiaaiun
lean@g

J8ploz
wnibjag

BPIMPLIOM JsxfoeliyIHId OPIMPLIOM 19X0BNHTFDTT

SIATdINVX3 SATdINVX3

SEYSETal SESE=F I8

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



9r¢

— Tk

q ..\«,

JVHL SIXVY I1ONIS ¥3D3a E_E

Suppesppeg Ndmy
sapeu)1as8aq ¥~ * ¥~ *

" SINILSAS ONI

NOI934 NV3IdOdN3 FHL NI AINO
SHLNOW 9T NI

SECEIP WIS

899349 Jdeny3IN3q

- (dOLNITUD) MH00S 909319 JaxoeYIDIA

siSE50 e LSS50 ed SEllpH#eReg Sepeal>n

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



JA 4

==
i\ r/ HM.MU B - =y
\t \‘\‘.7, .Nus.: ©mens | @ 30a | @ s
2 / mN M—‘ 02%-»&,:w< L0049s
WQ—QENXM - Ja)oesy3n3aa
X 92IA9p | O] UE SI uleiq JB|OS
s1Z393a ee

921A8p ] O] Ue SI Uleiq Jejog

, : 999949 U] painjoejnuep , :
£13930 8@ 891A9p | O] Uk SI uleaq 1ejos cIsS930a e

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



81¢

............ 5 S cnoes
3o o3z ’\\_/ o¥z <05 1 %I%ﬁm i 220201/l ‘@ouaiaiuon abueun alewin pue A619U3 leNULY WGl

P

‘@ousiajuoy sbue! ayew ue ABisuz jenuur
@ s cT0z/0LvLE jucy kel 10 P EN IV wSh

2

dmve
» sl
ECER
sayddns samag abnipp CoA) B

M oor dM 00E - 05

whip 19985 [ (SHS) swajshis awoy 1njos

sellIeHYI93a Aq abeio}s Jejog wnwixXe swa)sAg showouojny ul aBpajmouy|

SESElak L8

uoneabaju| Buip|ing sjoaloud

SEGE=E. I SEEI=E I

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



6v7¢

SShnamaeon

ZZOZ/0LivL ‘@ouaiajuo) abueyd ajewn|) pue ABiaug enuuy S wzm% O,m %\ ﬁ . ZZ0Z/0LipL ‘@suslejuog ebueys eyewi|s pue ABleul [enuuy ySi

SonXoi yead M)00Z — AISE oup piorliong
53101do1d3UD 1IDAJZ 53A0YILS 10

snjeisedde pjoyasnoy e aji| ysne swa)sAg snowouoiny Buuayo
Svi13H SY113H
s139930d %n c13933a Qﬂ;
oz / S8 enoes ousz .. GYE [=iml=1"0)
m * nnnnn 220Z/0Lip 1 ‘@ouaiajuo)d abueysn a3ew ) pue ABIaul |enuuy g S1 ﬁ % ﬁﬁﬁﬁﬁﬁ Z20Z/0LivL ‘2ouslauog sbuey) sjewi) pue AB1aug [enuuy ,g1

=
m n n lojeiauan)
wa3shs paxig waysAs Bupjdel) TRE Qo.hl '
- lejog Aiepeg
se|IsHYaD3AAQ Aq abelo}g Jejog wnwixep] Ad snowouolny abpajmouyy
Svilil3aH by SvYI113H gales
SESEmE TS s3930e0-

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



INO ouIz L S§ cnoso
€ Ne
ao
-~
- -
BuuojuoW
R ————
» 4
1 Cd
Q -~ —.J
/\\l - \/\

0s¢

............ cnoea
S neetmon

220Z/0Liy} ‘@dualajuod abueyd ajewn|d pue ABlaug [enuuy ,S1 e ”3 - %ON ﬁ 220Z/01ivL ‘92uUalajuod abueyd ajew|d pue ABisul [enuuy ,SL

PUIAA

L ShNooEEz enoes)

JHOOHTT [Siml=I
€ He i

sia8eueln]
IETER -
sJamiaau] Asanzeg

INFLSAS 131dINOD V . ,_ jueld uononpoud Ad UAMIOY UV
tsS93aee

. -~ 3N cuz , RgSH: cnoss
220Z/0LiY 1 93ew pue ABJaul |enuuy gSL i %1 — Exu. = 220Z/0LivL ‘adusiaiuog abueys eyewn|n pue ABiauz |enuuy Gl
, o 20

-
5

5 i

syueg Asanjeg _.__r_)
el

b B b B W LH

it

sng v

speoq a3e1s3

Jayeau|
J1e3jon03oyd

1axpendo)

sjpued-nd

SESElaE e

384N}03} 1YY (Am10¢) ueld uononpoud Ad snowouolne |jews y
=3930 8e-

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



ZZ0Z/0LiVL ‘32uaiau0D abueyd ajew|) pue ABIsUT [enuUY S L

SNOILNTOS dH1 109 dAM

s13930a e8¢

ETeXCEr A —m (=1 1]

e Ch-

IO OnIz

Z2Z0Z/0LipL ‘eouaiajuod abueys ejew|d pue ABisug |enuuy ,Gl

2ldoad ayj oy ABisug,

ONIONIHg
SNOILNTOS FTdNIS ONIAINOYd

s1I393sae

15¢

SHO'SEE enNaEs

e Wa 5"

INO o8z

2202/01/p | “22uaiaju0g abuRyD alewD pue ABIaUT [enULY yg )

s1800 Bulbieyo oiseq pue Bunybi|

suaso1ay uo Aep sad (dot-deg) 09°'0$-05 0%
jnoge puads ey Iseg ul spjoyasnoy pub-go -

sAes yueg plIOAA 2U} ‘AJIDLII09ID

SABY SUBIUBZUE] JO 9%Q {7l PUB suepuemy
40 %801 ‘sueAusy JO %EZ AJUO ‘BolyY ISET U| .

A11011309|2 0] ss200.

3}oB| eou)y ueleyes-gns ul 9idoad uol|jiu G856
18U} salew}sa Aouaby ABJoug |euoijeuldiu] 9y .

eoLlyy ul Awouolny ABiaug
1323930 €8¢

cnoess

@

2Z02/0L/v| “@dueispuo) ebueyd ejewsp pue ABioug [enuuy ugh

FdNLlnd 3HL 304 NOISIA V
s399I ec

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



INO Oz S'SHE cnoss

\, — QP' A i)

2z07i01 41 ‘anuaiainn nue £R1aun 1enuUY GWS1

s1I=393a e

2Z0Z/0Liv 1 ‘@dusipjuog ebueyg ejewi ) pue Abieus lenuuy yG1

00 JDRIRD 21O A 1UD1SAS “dwie) oy
afeio)s dwe| papeo) oy 03 03 ¥ PIULOD pue
1O UED NOA uns ay) ojul jpued
arymiue pue awnAuy Aej0s 24 185

swajsAg 3ybi jeuosiad

s1393a e

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST

S e i

Z2Z0Z/0LivL ‘eouaisjuog abueys sjewi) pue ABisug [enuuy 51

uonesado sinoH 9-G 104 s1ybi
wbug Aiaa Bulayo |

swajsAsg ybi Jeuosiad

s1I3933a e
MO O8I RNECEE enors

LiPlL ‘~aussejuog abueys syewno pue ABieul [enuuy .51

a €€ m|‘xi
=

13930 e.



€4¢

. Sua runmvunam 3o o#3z 2 wEsEr cnoes )
o oAt ﬁ\)nmﬁ [Sal=L X} SRR R SO S P AGI AT St C e m. 4 220Z/0Li¥1 “@dUBIaju0D abuRYD AjeWID PUE ABJauT [ENULY gL
1981ey) Asonieg
»
S ql
000Z/00€ xogIxaN
si13pinoid Ja S12WwNsSuo) DY
yoed somod ajqersod 0007 /00E XOHIXIN 3L
18JJ0 ued J1 JeyA
<) o L
s=|s|e3sae sI3993a 80 -

i1i0 54 , EsEE gnosg )
= ” " - E ZZ0Z/0LirL ‘@ousiajuo) abueyd ejewn|) pue ABisug jlenuuy yGlL

‘ X049 SSIN SV 113HY393a : VA008 SSIN SVT113HYIO3A
IS aen s1I8933a er

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

254



Y4

auo Bunisixa 1o
(dn-pels) ssauisnq
Mau e ybnouyy
193Jew o1 § Buibulq
pue (so1nI8s

J1o) 1onpoud e

Olul Bapl aAllEAOUUI
9 mau e Buisauod
Jo ssaooud ay |

diysinauaidaijug aAljeAouu|

_esimuieides O !

sdnyelg - diysinauaidaijug aAnzeAouu]

220c¢ vL 1890100

>Ju_._..au> EOn\v.#\nW_>> .—Oac.—d pequwIe. NoIUoIuUY SOYIN

o N o seaejhajnog ° -
——

onsu Z= nejussy- b .suwes0o 9|jiroA0u |esiden ainjuap + diysinauaidaijug ‘uoneAouu]
STe) SNUOS 1928 Joloicou

eIpaHESH! AQ paunboe Jeloipey ‘ebepold Aq paunboe ysyliod W13 Ag pasinboe snuosnady (SIXT .
saluedwoo dn-peys ABojouyos) abejs pass Ul SJUSWISIAUL LZ
(jueg snaelld %0¢ ‘413 %02) IWSGL3 Jo pund |eyded ainmusp .

MIBIAIDAQ — pPUNn4 HW>_N“—N0 yo9] rd

V'S 1uawaseue|\ 15Aje1ed HI3IL [d JO 03D '8 1aPISAId ‘NOINOLNY SONIN “JIAI

1sAlered HO3L rd

(au uo pue nyis w)) 70z 1990120 HT-ZT ‘@8uey) a1ewl|) pue ASIau3 UO 92UBIS4UOD [BUOIIBUISIU| ST



949¢

ymolB ybiy pajesysuowap

aney 10 |enuajod ymwmoub ybiy aney 1ey)
saiuedwoo Buibiawa pue dn-juels sAljeAOUUI
0} Buioueuly apiacid Jey} spuny JUSWISOAU|

jeyiden ainjuap diysinauaidasug aaneaouuj 4o} Buipung

s Y38y = diysinauaadaijui angeaouu)

1 ™

Pedwi y3iy = yasa) + diysinauaidasiul

(sunuo pue nus w) 7z(0Z 199010 HT-2T ‘@3uey) dlewl|) pue ASJau3 UO 92UBJIB4UOD [BUOIIRUIRIU| (,GT



LSC

UnAAayuyyD - joodds - dyrauman ONNY
ONONIVPDN B= INIWLSIANI pun4 juawdofaag
4 NY340¥N3 (euoibay ueadoing

WEa iz S

SINIWLSIANI 40 MNVE
INIWJOT3A3A JINITT3H

wa)sAsodg DA Yoad9 0} sionqluo) dlgnd

_.mz 4

:a.q.zcc_nu?:e mm:a._acmmnsﬁ_q40335?5&&,
mu%._o_s Qipnby orediuod Sapunoddo AMUAN ey

&
b |

_ux:u:_ss.%&..:2__75“:.
10 0juad 12018 pUE WK

. . ANIWLSIANI
X3y ONIHOLINOM ‘£ % NOILVNTVAS T

saoursed (erauad pue _\....,E“_ o1 pury u

spoosaid Juawnsaus put jade> wngiasq) i STPINPLL (I0M 350 Uy JOJpUE SpLry
SHILMOPUZ SUOREIOAI0)
Sueq wou) jeades asnog

(SHOLSIAND

SHINLYVA QILIWI
NOILLNEINLSIAO’S l l ONISIVHANNA *|
—
IVIdYD -
JUNINIA o
m

HYINLYVC TVHINID

utay wo fEudes s3nog

|jeyden ainjuap

Myl pejoadx3 yBiy

S1@yJew [euoneulaul

wolj uonessual anusaal Buong
g |qejeas/jenuajod ymmo.s yBiy

(" wea) passassiad § papiwiLo)
slapunoj A1euoisip

8noaxa 0} ANjige yum

Wed) 9AISaY09 B Jusjadwo)

. |enuajod 31x3
£Bajeqs ymoah pue W19
afejueape aapiadwod Buons
19ndew Jueaa|al azis abie
s91a9spoNposd

Jo Ann Jawoysnd jusseddy
dl jo diysieumo

/ aojA1s70NpoId SAlEAOLL|

ELI9IID JUSW)SDAU| DA

sjussaal o1jojprod sy

Jo a_zmawc.‘ao s.pung ayJ,

Puped papuan )

eide) aanjua g

pung ay1 Jo diysisumo

Jusus BBUBAY
JUSUNSIAUT / pUNg

_

(238 ‘spung yijeam uBiaiaa0s ‘Spuny-jo-puny
‘SUCHEPUNO] ‘SJUBURMOPUS ‘S331JO A[NWE] ‘S[ENpIAIPUL [1Iom-13u Yy
‘samueduwod aoweInsw ‘spun uorsuad agerodioa ‘spuny uoisuad orpqnd)
(s10)s9AU]) SIULIBG payiuIr]

uLigg epde)

AINJUI A

jeyden ainjuap

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



DAUOYEIBL (BUNOE

HLIONES urodpay gy

oty N SUANLAVA AUNLNAA .
JLHOISNI |TA/ AAWESSHY "

SOINJUSA == mz_zmmm nu
d3aNI3T

Xopu] —= NI

Z11MOYOH

NISSITUANY =1 v1oNno3s

/9

sdnpe)s )aa4r ul SI0}SaAU|

sdnjie}s }99.19) Ul SI0}SOAU|

ScanmrmIy W ensedr Ty e

savm Aysmchscct A " DA e,
IRSH res ) - ) L= o wsewndnmase ()
dugusno o
s - P am duguineuesdamz wnos Q)
> & - $ A Pz e )
e =]
aicacu LNV W muas xopsues e 2 _masia -

Soosssmis-dmas LD
v

saunsnpul SNoumA

@ I el | blg oees TR - S
PR EETat e
e = — Pl 52 .y CEEEE ol
: Aoy ant i s = PR
,,,,,,,, o i M TN - T T
L et o e
-
smctctgupiin s - .
auhs i T cueans o v Y Svase < N e
AreudsoH 1 wSuNo) {19ARI K yoo 1H sunwen wwaq M@ | sonkieuy mIRa
¢ —nionurs & saavor= N
<z i AR DUAYYY iy P @ -
v 4 g >
s0mNa A A,
e zd s G
e u,.'.!:,sﬂu = 3 N =
®  Lie  aewm | "owee KRN B e o
yoor0E [ uBIRIEIH wompa Atiouz ( yserwsss
o PR e @ O
sepodi LSRN M SV &a i < s 7
~ = eddyoity, 4 “w
= » KA i
e © B s & ¥ o s
s
< W | =] - - osoreuy .
ku Sodsag = AT
: wien  © ©
- e & B D i 3
3 > & &

YaRIpea | | yasniTy vonmiOdRuR L [ 250RAC) RLIURLAIG | (MA0S | AR

e ——
P2IBUILIOD-S | Y

walsAs093 dnuels )aaldn aylL

wa)sAsoo3 dnjielg yaa.o)

85¢

| m

P10 SJD3A ¥ O3y dn 340
cajuodwod 40 oOL/S

esee1n Ul DIH J194s SALY
waluoduwos Jo OLs/8

Guipung
pungiInbs uy

NOLZ3

BUIpLNg (D303 U}

Noes3

(A124Dd 10 AJUIDW J3U1I3) SN20) azZa
O 2ADY S3|UDOWOD 4O oL/e

dopuUnUi-LD BIBWe U JALY
souoduwios 3o owsat

ﬁl‘ﬂ. Sio

OoL/S

SPpUnoJ L2

yoaiumg
ABCIDUYREI01g
AP NaH TSNS
isio3das papuny
sioisaaul I=ow
|OUIBIXS

0oZcL<=

(1202-£4102) MON ©OL dN ANNAINO3 IAHL

sausasaau fagevienas A2,

>m;m:uuwa

$9JNJUSA

‘ 4
e ‘b BPHEIIS g

wudvD S>3 @

***So1SIje}S AWosg

e >

ILIHM*NIZYD+INTE ﬁ. SglsSl VHd

Idoid D,cwr _GD

s L7 sioursed jende —
= souoyj1|3 NOTIVAVLIW ,,ﬁ_,,v: f cO
___punjuado
[ smaryion IVLIdVO IJUNLNIA | ———
EXIEERELY NOHLVIVW
~ansmmpn SUSUIVasiy

wa)sAsoag HA joalo

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



GO WBBCIOIND Bt PU D300 Kq POIIEUL 03

NI Pl €I AIRAID PURIUIA- S| C AL KR LEAGAY PUR AR 3L LSRR PI SIOM PUE

eI puw

Suokisas 10) oy jo Lend buiddiys pue ssauasnnaduwos
== uswdoleaaq 103 AnsIUIW

€102-4002 Sirmnazu simattan

JUSNZ= @

woo'jsAjejeoyoaid-mmm

noojuy XIN

iNOA Yueyl

frer——
=4 [SKVIVD HO3L [

1 empierau) uwedoina JauIr

~ wing
uojun uesdoing

65¢

JA'UOYIBIEW 92UNOS

JeMUn Xl  onITea sAsuy
JYVIAaNOID
onds 63
U _Qm q
O3 Aianyaq

& © €3

0_@ 0o uozewe . yosoiA R

rd
sdnpuiels )}o9un jo siaianboy

sdnjie}g )}99.ic) Jo sialinboy

(aun uo pue nys w) 7z 1900120 PT-7T ‘@8uey) 21eWI) pue ASJaU3 U0 32UBJ3JUOD [BUOIIBUIBIU| ,ST



15%™ International Conference on Energy and Climate Change, 12-14 October 2022 (in situ and on line)

260



