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Preface

This document is th®raft Integrated National Energy and Climate PIGBINECP) submitted to the
European Commission in accordance to Article 9(1) of Regulation (EU) 2018/1999 of the European
Parliament and of the Council of 11 Dedmn 2018 on the Governance of the Energy Union and
Climate Action, amending Regulations (EC) No 663/2009 and (EC) No 715/2009 of the European
Parliament and of the Council, Directives 94/22/EC, 98/70/EC, 2009/31/EC, 2009/73/EC, 2010/31/EU,
2012/27/EU and @13/30/EU of the European Parliament and of the Council, Council Directives
2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No 525/2013 of the European
Parliament and of the Council, which has been prepared in accordance with Article 3(1)rasdlAf

the same Regulation.

The DINECP v.1.1 does not contain the necessary information on consultations (section 1.3) and the
impact assessment (chapter 5).
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Abbreviations

BaU Business as Usual

CO2  Carbon dioxide

CERA Cyprus Energy Regulatory Authwgrit

CBA  Cost Benefit Analysis

CBCA Cross Border Cost Allocation

CEF Connecting Europe Facility

CHC  Cyprus Hydrocarbons Company

CYGAS Natural Gas Public Company (DEFA in Greek)
DEFA Natural Gas Public Company

DINECPDraft Integrated National Energy andr@ate Plan
DoE  Department of Environment

DSO Distribution System Operator (Electricity Authority of Cyprus)
EAC  Electricity Authority of Cyprus

EIA Environmental Impact Assessment

ESR  Effort Sharing RegulationRegulation (EU) 2018/842 of the EuropeamliBment and of the
council of 30 May 2018 on binding annual greenhouse gas emission reductions by Member
States from 2021 to 2030 contributing to climate action to meet commitments under the
Paris Agreement and amending Regulation (EU) No 525/2013

FEED Font End Engineering Design

FiT Feedin-Tariff

FSRU Floating Storage and Regasification Unit

ETYFA Natural Gas Infrastructure Company of Cyprus

GHG Greenhouse gas emissions

LCO9! ¢ K-SindWUyheltfardchinig HEideINargoGmBHNIE Gabyn
INDC Intended Nationally Determined Contributions

INECP Integrated National Energy and Climate Plan

IPP Independent power producers

LNG Liguefied Natural Gas
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LULUCH.and Use, Land Use Change and Forestry

LULUCHRegulation Regulation (EU) 2018/841 tfe European Parliament and of the Council of 30
May 2018 on the inclusion of greenhouse gas emissions and removals from land use, land
use change and forestry in the 2030 climate and energy framework, and amending
Regulation (EU) No 525/2013 and Deci$ian529/2013/EU

MARDEMinistry of Agriculture, Rural Development and Environment

MECI Ministry of Energy, Commerce and Industry

MC Ministerial Committee

MTCW Ministry of Transport, Communications and Works

MoU  Memorandum of Understanding

MOF  Ministry of Finance

NCA National Competent Authority, responsible for PClIs in the Republic of Cyprus (MECI)
0SS One Stop Shop 4 Energy PCls (MECI), in the Republic of Cyprus
PAMs Policies and Measures as described by the GovernancetiBegula

PCI Project of Common Interest according to EU Regulation 347/2013/EC
RES Renewable Energy Sources

TDRs Transmission and Distribution Rules

TSOC Transmission System Operator Cyprus

TSRs Trade and Settlement Rules

WAM  With Additional Measures

WEM  With Existing Measures
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1. Overview and process for establishing the plan

1.1. Executive Summary
This document is th®raft Integrated National Bergy and Climate PlaiDINECP) for the
period 20232030 submitted to the European Commission in accordance to the Governance
Regulation. It presents the current policy situation in the fields of climate and energy, in
addition to several policies that havween developed, are currently under development or
are considered for the future. The achievement of the national GHG reduction target
requires considerable effort and investments, especially in the field of transport.

1.2. Overview of current policy sit uation

A key challenge for Cyprus is its high dependency on fossil fuels for enéngybiggest
share within the EU in fact, which makes it crucial for the country to develop both its
hydrocarbon and renewable energy sources. Cyprus is reliant on faeskimports for its
electricity needs, and spends over 8% of its GDP to cover the costs.

The island also saw the biggest increase in energy demand among the EU28, growing 41%
since 1990 from 1.6 million tonnes of oil equivalent (Mtoe) to 2.3 Mtoe in 26ithvever,
Cyprus is determined to find a cleaner solution until it can exploit its own reserves.

The 13% Renewable Energy Sources (RES) goal for 2020 is set to be generated by wind farms,
photovoltaic (PV) systems, solar thermal plants and biomass anddiotjisation plants.

Latest data show that RES accounted for 8.4% of electricity production in 2016. RES power
production rose 6% in 2016, compared to 2015, mainly on increased output generated by
private photovoltaic systems. Wind farms generated almas% of electricity from RES in

2016, while the privatewned photovoltaic systems generation rose by approximately 15%
from 2015 to 2016. This trend is increasing and it is expected that till 2020 the increase of PV
installations that will participate tdhe competitive electricity market will meet or even
exceed the target of 2020 which is 288V for PV Plants.

In Cyprus, electricity from renewable sources is no more promoted through subsidy since
2013 where a net metering scheme and saifisumption has &en put in place. In addition

two new schemes were recently announced for RES: (1)pillietg scheme for PVs and
Biomass (CHP) plants and (2) RES plants that will participate in the competitive electricity
market.

Access of electricity from renewable eggrsources to the grid shall be granted according to

the principle of nordiscrimination. With regard to the use of the grid renewable energy shall

be given priority. Grid development is a matter of central planning (Transmission Grid
Development Plan 2002016 by the Cypriot TSO). In addition, renewable heating and
cooling (RES H&C) is promoted by support schemes offering subsidies to households and
through obligatory measures to the new buildings.

| 26 SOSNE GKS O2dzy i NE Q& v Iltrindic2ayid téchnBaNdimRatioas® a G S Y
affecting RES penetration and reliability of the energy systersuch as the lack of
interconnections to the trangkuropean electricity networks, a limitation to the amount of
intermittent renewable energy that can be coected to the electricity system due to the
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unforeseen production of RES systems (Wind and PVs), and a lack of centralised storage
framework.

To tackle these problems the country is exploring ways to introduce smart grids in the
national network and is onhie lookout for projects that could facilitate energy storage. In
addition various forecasting tools have been exploited from Transmission and Distribution
System operator in order to limit the reserves needed due to unpredictability of RES
Technologies.Furthermore, the EuroAsia Interconnector, which is under study, could bring
more solutions in its wake.

The island is already one of the highest users per capita in the world of solar water heaters in
households, with over 90% of households equipped witlarswater heaters and over 50% of
hotels using large systems of this kind. With almost yeand sunshine, Cyprus certainly
has plenty of energy to harness, but competitive energy storing capabilities are crucial in
order to fully tap into its solar potgial and facilitate better RES penetration.

There continues to be much ground to cover in terms of renewable energy production, but
international interest in developing the sector in Cyprus has been on the rise. In this respect,
the production of renewale energy is expected to experience considerable growth in
coming years, and significant investment is required in order for Cyprus to achieve its targets
¢ opening the field for companies with expertise in renewables.

The Cyprus Energy Regulatory Autho(i€EERA) has worked towards the full opening up of

the energy market and granting consumers the right to choose their own supphdth

expectations of a full liberalisation by in 26801 H M® / 9w! Q& LINBLIRAAGAZ2Y Aa
where the operation®f the state power company, EAC, are unbundled and the production

and supply operations separated. EAC production would then enter into bilateral agreements

with suppliers for the sale of energy at regulated prices. However, these plans have
experienced sme resistance from unions, as they are seen as moves which could put

pressure to privatise the state power company.

LY NBaLsSOh G2 GKS adzllix e 2F yliddaNF £ 33L& G2 /&L
June 2016, decided to approve the import ldfjuefied Natural Gas (LNG) to Cyprus in a

manner leading to the commencement of natural gas supply preferably by the end of the

year 2020. On the basis of the results of various studies that were made, the Council of

Ministers, at its meeting on May 182017, DEFA issued an invitation for tenders regarding

the longterm supply of LNG to Cyprus to satisfy electricity requirements and an invitation for

tenders for the construction and operation of the necessary infrastructure. The anticipated

time plan forthe implementation of the tenders is expected to be finalized in 2019.

The electrical interconnection with Israel and Greece will be the next major challenge in the

O2dzy iNE SySNH& aSOG2NX / &LINHza A& LINRY2GAy3 GKS
at commissioning in 2022023. The project will effectively contribute to the security of

energy supply and reduction in g@missions by allowing the countries in the region

renewable energy sources for electricity generation.

Energy use is the largestisoe of GHG emissions. The following sections provide aléngh
overview of the most relevant factors. Climate policy drivers have had some impact on
changes in the national energy systemdate (forexample leading to improvements in
energy efficiencyr increases in the share of renewables), although to a large extent these
have been driven by other factors. Historic trends in GHG emissions from eméatgd

13|/ & LINJdza Q b 9/2030H N H ™



activities are shown in later sections. However, the impacts of future climate policy in the
energy sector are likely to be far more significant, particularly as a result of the new EU
Climate and Energy package. These will lead to more sizeable shifts in energy use towards
renewables as well as an overall impact on primary and final energy cgigun due to
improvements in energy efficiency; these effects should become more noticeable within
these indicators in coming years.

Total primary energy consumption in Cyprus rose over the period from 1990 despite
continued efforts to improve energy effency. Trends in the consumption of different
energy types within the total have changed significantly since 1990. Since 1990 there has
been a decrease of nearly 38% in the consumption of carbon intensive coal used in cement
industry.

Renewables have theost marked increase with consumption increasing by 213% from 1990
levels.

Fossil fuels continue to dominate total energy consumption and the share of renewable
energy sources remains small despite the increase in use. The overall increase in total
primary energy consumption has also acted to counteract some of the environmental
benefits from fuel switching.

¢KS TFAYIlIt SySNHé ySSRa 2F (KS SO02y2vye 27F [/ &LINMz
primary energy consumption. There are very significant endagses linked to the

transformation and distribution of useful energy (e.g. as electricity) to the end users. Energy

losses broadly depend on the average efficiency of conventional thermal power stations and

CHP plants and the penetration of ntmermal renewables.

Energy Supply

All the oil consumed is from imports and the trend, although cyclical since 1990, has been
upwards of 35% in 2015 since 1990. In the case of solid fuels, overall consumption has
increased by 85% between 1990 and 2004, due to thes¢hof the constructing industry.
From 2004 until 2008 the consumption of solid fuel was stable, while after 2008, it decreases
substantially to reach 1990s levels.

Although the absolute amount of electricity production from renewables has increased by
more than 310 times since 2006 (Figure 1.3), renewable electricity still makes only 8.6%
contribution to total generation. Overall, the generation mix of electricity in Cyprus has
become less carbon intensive since 2008, when the first combined cycle unthdo
production of electricity entered in operation and the contribution of renewable sources
started to be significant. The increase in total electricity production was 225% from 1990 to
2015.

The share of primary energy met by renewables has increasedlify over time to around
6.07% of total primary energy consumption in 2016. The bulk of renewable energy
consumed, about 68 %, comes from solar thermal and biomass. Wind is the next biggest
contributor, providing 13% of total renewable energy). Biofurels seen the biggest increase
-from zero 0 in 1990 to contributing around 6% of total renewable energy in 2016.
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Figure 1.2. Existing Renewable Energy Share between technologies as of the end of 2016

Based on 2016 figures Cyprus, as all EU countrissa Isignificant challenge ahead to reach
the new Renewable Energy Sources (RES) targets for 2020. The RES targets include all sources
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Figure 1.4. Final energy consumption by sector in ktoe, 12906

Energy consumption in different sectors
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Final energy consumption in Cyprugrn@ased by about 38% between 1990 and 2015. The
electricity sector has seen the biggest increase in overall energy consumption, increasing its
consumption by over 174% since 1990. The final consumption of electricity produced from
conventional fuels incresed by 152% between 1990 and 2016. This is having a significant
impact on GHG emissions. The Services sector has also increased its energy consumption
markedly, by 358% since 1990, which correlates with an increasing share of GVA coming from
this sectorHouseholds are also one of the largest consumers of final energy in the EU. Space
heating and cooling are the most significant components of household energy demand, and
can vary substantially from year to year depending on climatic conditions. In vesptrec
years, household energy consumption has declined partly as a result of higher fuel prices.
Final energy consumption in industry has fallen since 1990, largely as a result of a shift
towards less energintensive manufacturing industries, as well as tntinuing transition

to a more service oriented economy.

Liberalisation of energy markets

As far as the electricity domestic market is concerned the new regulatory regime has been
established since 2004 by liberalising 35% of the market. The proporfitimediberalised

market increased from 35% to 65% from 1/1/2009, so eligible customers (those who can
choose their supplier) are all natomestic customers. From 1/1/2014, the electricity market

in Cyprus was fully liberalized and eligible customers drethe customers. The main
objective of the liberalization process is to provide competitive prices and improved services

to all electricity customers. With respect to the further structuring of energy markets, one
YIF22NJ OKIy3aS Aa (K %age ICypaus haK dchNdved gomflidde ont | O
transposition of the 3rd Energy Package.

Energy prices

The graph below shows how the average ars@r prices of electricity have varied since 1990

for industry, households and agriculture in Cyprus. In additiodlugtiates how disposable
income has varied over this period, as this provides a very broad indication of how
expenditure on energy varies as a share of income. Recently EAC, after the approval of CERA,
have revised the tariff methodology with the main get to make those cogeflective.
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AVERAGE PRICE PER UNIT BILLED PER CATEGORY OF CONSUMERS AND THE NATIONAL
DISPOSABLE INCOME

ant

CGre

Figure 1.5. Change in average euser energy prices in Cyprus compared to the gross disposable
income for households, industry and agriculture, 192014

1.2.1. National and EU energy system and policy context of the national plan

1.2.2. Current energy and climate policies and measures relating to the five
dimensions of the Energy Union

1.2.3. Key issues of cross-border relevance

1.2.4. Administrative structure of implementing national energy and climate
policies

The nstitution responsible for energy issues in Cyprus ishtaistry of Energy, Commerce

and Industry while climate change is the responsibility of the Ministry of Agriculture, Rural
Development and Environment and in particular the Department of Envirommé€he
Department of Environment has a team of seven officers allocated to climate issues, working
both on adaptation and mitigation issueBheMinistry of Energy, Commerce and Industry is
also responsible authoritfor the preparation of the National Engy and Climate Plan, with
almost all the personnel within the Department of Energy contributing to the above effort.

For the purposes of implementing the Regulation on the Governance of the Energy Union

and Climate Action(EU)2018/1999" and in particulr to set out the necessary foundation

for a reliable, inclusive, cosffficient, transparent and predictable Governance that ensures

the achievement of the 2030 and lotgrm objectives and targets of the Energy Union in line

with the 2015 Paris Agreemerdn climate change following the 21st Conference of the

tIF NIASa G2 GKS ! yAGSR blFridA2ya CNIYSg2N] | 2y @S

! Regulation(EU) 2018/1999f the European Parliament and of the Coun€il1 December 2018 on

the Governance of the Energy Union and Climate Action, amending Regulations (EC) No 663/2009 and
(EC) No 715/2009 of the European Parliament and of the CoDireittives 94/22/EC, 98/70/EC,
2009/31/EC, 2009/73/EC, 2010/31/EU, 2012/27/EU and 2013/30/EU of the European Parliament and
of the Council, Council Directives 2009/119/EC and (EU) 2015/652 and repealing Regulation (EU) No
525/2013 of the European Parliamteand of the Council

171/ e LINJdza Q b 9/2030H n H M



' INBSYSyGéuvr GKNRdzAK O2YLX SYSy Gl NS O2KSNByilz
Member States, while limitingqdministrative complexity, a new structure for climate and

energy governance has been approved by the Council of Ministers (15/11/2017 decision no.
83.709).

The core of this new structurgsee Figurd.1)x G KS ablt GA2y It D2@SNYIl yoOS
and Er5 NHi# & Ministerial Committee, consisting of the Minister of Agriculture, Rural
Development and Environment, the Minister @&nergy, Commerce and Industrihe
Minister of Finance and the Minister of Transport, Communications and \Wadrke
Ministerial Committee is cachaired by the Minister of Agriculture, Rural Development and
Environment and the Minister oEnergy, Commerce and Industihis committee has to
propose the National Energy and Climate Plan (NECP) to the Council of Ministers which takes
the final decision. The proposal of the NECP is prepared by the Technical Committee, which
consists of the Permanent Secretaries of the same Ministries. The Technical Committee also
monitors the implementation of the NECP and makes proposals for its nesisidnen
necessary.The Technical Committee is -chaired by the Permanent Secretary tife
Ministry of Agriculture, Rural Development and Environment and the Permanent Secretary of
the Ministry ofEnergy, Commerce and Industihe Technical Committee isresulted by the
following seven ExpeiVorkingGroups: Decarbonisation, Energy Efficiency, Energy Security,
Internal Energy Market, Research, Innovation and Competitiveness, Renewable Energy and
Transport. Transport is an additional working group creatediedto the significant
contribution of the sector to the national emissiorisach Working Group has a coordinator.

All working groups with the exception of decarbonisation are the responsibility of the
Ministry of Energy, Commerce and Industrgiecarbonisdbn is the responsibility of the
Department of Environment (Ministry of Agriculture, Rural Development and Environment).
The secretariat of the National Governance System for Climate and Energy is held by the
Department of Environment.

18|/ & LINJdza Q b 9/2030H N H ™



Figurel.1. Strucure of the national governance system for Climate and Energy
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1.3.

Consultations and involvement of national and EU entities and
their outcome

Involvement of the Parliament

TheHouse of Parliament was present@dth the new national obligations rafed to climate
and energy and the means to achiebem in a special meeting held in Juidefinal NECP
will be presented to the Parliament once this is submitted to the European Commig$ien.
parliament will alsde involved in the preparation of theECP during the face of the public
consultation.

Involvement of local and regional authorities

The local authorities have been and will be involved in the preparation of the NECP during
the face of the public consultationMost of the working groups dve presented the
information to the public where local authorities had the opportunity to discuss the various
polices and measures.

Consultations with stakeholders, including social partners, and
engagement of civil society and the general public

All the relevant stakeholders, including social partners andfessionalorganisationshave
been included to thereparation of the NECP from the beginning of the process. The general
public will be involved once the final draft is ready for the final subimisto the European
Commission through public presentations, hearings and discussions.

Consultations with other Member States
Iterative process with the European Commission
Regional cooperation in preparing the plan

Elements subject to joi nt or coordinated planning with other Member
States

Explanation of how regional cooperation is considered in the plan
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2. National objectives and targets

2.1. Dimension Decarbonisation

2.1.1. GHG emissions and removals
I. The elements set out in Articl e 4(a)(1)

i. the Member State's binding national target for greenhouse gas emissions and the
annual binding national limits pursuant to Regulation ESR;

The EU submitted amtended Nationally Determined ContributiontNDQ for the Paris
Agreement in 20140 reduce GHG emissions by 40 % compared with 1990 levels by 2030.
Because this INDC under the Paris Agreement was only submitted by the EU and its 28
Member States together (ERB) and not by each Member State, there are no specified
INDCs under the PariAgreement for individual Member States. For this reason, Cyprus, as
part of the EWUR28, takes on a quantified econorwide emission reduction target jointly with

all other Member States.

With the 2030 climate and energy framework, the EU is on its wagtmternal rules which

will underpin the implementation of the NDC &cordance with the Paris Agreement. The
2030 climate and energframework introduced a clear approach to achieving the 40 %
reduction oftotal GHG emissions from 1990 levels, whichdggivalent to a 36 %eduction
compared with 2005 levels. This 36 % reduction objectivdivgled between two sub
targets, where 43 % of the reduction effortdssigned to the Emission Trading System (ETS)
and 30% to nofETSsectors, (Effort Sharing Rdgtion, No. 2018/842.

In the ESR national emission reduction targets for 2030 for each Member State will be

between 0% and40% compared to 200%. & LINHzA Q 0 A Y RA Yy GH@akccordigyy | £ G |

to Regulation2018/842is to limit GHGat least by 24% imelation to its greenhouse gas
emissions in 2005The modalities and procedures for monitoring and review under ESR will
be harmonised for all EU member States by the Governance [ ] Regulation.

According to Article 4, paragraph 3thie ESRthe annual erission allocations for the years
from 2021 to 2030 in terms of tonnes of CO2 shall be adopted by the Commission through
implementing actausing the national inventory data for the years 2005 and 2016 to 2018
submitted by Member States pursuant to Articl®f/Regulation 525/2013

% Regulation (EU) No 525/2013 of the European Parliament and of the Council of 21 May 2013 on a
mechanism for monitoring and reporting greenhouse gas emissions and for reporting other
information at national and Union level relevamt ¢limate change and repealing Decision No
280/2004/EC
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the Member State's commitments pursuant to Regulation LULUCF;

¢2 SyadNB (KS O2yiNARodzirAzy 2F GKS [![!/C &a80i2N

reduction target of at least 40 % and to the letegm goal of the Parid\greement, a robust
accounting system is needed to be applied by Member States.

For the periods from 2021 to 2025 and from 2026 to 2030, taking into account the
flexibilities provided for in Articles 12 and 13 of the LULUCF Regulation, each Member State
shall ensure that emissions do not exceed removals, calculated as the sum of total emissions
and total removals on its territory in all of the land accounting categories referred to in
Article 2.

Member States should ensure that sinks and reservoirs, iimguibrests, are conserved and
enhanced, as appropriate, with a view to achieving the purpose of the Paris Agreement and
meeting the ambitious greenhouse gas emissions reduction targets of the Union by 2050.

Each Member State shall account for emissiong @movals resulting from managed forest
land, calculated as emissions and removals in the periods from 2021 to 2025 and from 2026
to 2030 minus the value obtained by multiplying by five the forest reference level of the
Member State concerned.

Where theNB adzt & 2F GKS OFftOdzE  GA2y Aa yS3krirags
reference level, the Member State concerned shall include in its managed forest land
accounts total net removals of no more than the equivalent of 3,5 % of the emissions of that
Member State in its base year or period as specified in Annex Ill, multiplied by five. Net
removals resulting from the carbon pools of dead wood and harvested wood products,
except the category of paper in the land accounting category of managed foresslkeatld

not be subject to this limitation.

Member States shall submit to the Commission their national forestry accounting plans,
including a proposed forest reference level, by 31 December 2018 for the period from 2021
to 2025 and by 30 June 2023 for theriod from 2026 to 2030.

The forest reference level shall be based on the continuation of sustainable forest
management practice, as documented in the period from 2000 to 2009 with regard to
dynamic ageelated forest characteristics in national forestising the best available data.

Maximum amount of compensation available under the managed forest land flexibility
referred to in point (B) of article 13(3) for Cyprus:

a. 0.15 for reported average removals by sinks from forest land for the period from
2000to 2009 in million tonnes of CO 2 equivalent per year

b. 0.03 in regards to the compensation limit expressed in million tonnes of CO2
equivalent for the period from 2021 to 2030

where applicable to meet the objectives and targets of the Energy Union atik
long term union greenhouse gas emissions commitments consistent with Paris
Agreement, other objectives and targets, including sector targets and adaptation
goals;
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. If applicable, other national objectives and targets consistent with the
Paris Agreement and the existing long -term strategies.

There are no other national objectives and targets consistent with the Paris Agreement and
longterm strategies in place related to climate change mitigations.

The National Adaptation Strategy and Action Pla@léa 6 SSy Ay F2NXIff & | R2LJI
Government in 2017 (Council of Ministers Decision no. 82.555 of 18/5/2@L7vision of

the strategy and action plan has been adopted on 5/12/2018 by the Council of Ministers. The
responsible authority for the devepment and implementation of the National Adaptation

Strategy and its Action Plan is the Department of Environment of the Ministry of Agriculture,

Rural Development and Environment. The responsibility for the implementation of specific

sectoral actions lig with the responsible authorities for each specific action (e.g. Department

of Agriculture for agricultural issues). Meetings with all the stakeholders are taking place at a

regular basis to assess the status of implementation of the activities includ#teiAction

Plan.

2.1.2. Renewable energy

The CY authorities are currently faced with major challenges in the Cypriot energy sector. The
well-functioning system of the past 40 years has outlived its performance and it is for several
reasons, mainly basedn climate change policy and EU legislation, that a major shift is
necessary. The isolated location of the network and the potential domestic natural gas
resources found and expected to be found -siffore are major elements to take into
consideration whi¢ reforming the energy policy. In addition, the long investment cycle and
the often significant size of investments needed in the energy sector impact considerably the
way of (political) decision making.

Under the general quest to reduce climate changed ehence the establishment of a
decarbonised economy several topics must be challenged in a symbiotic way:

1) The need to provide a safe, reliable, higinality and effective servicing of energy needs
to the citizen on a dajyo-day basis

2) The aspect of secily of supply in the sense of availability of resources in potentially
challenging times in a generally unstable political region (external dependence versus
autonomy versus potential export revenues)

3) International commitments: UN Climate Change commitisexs well as EU legislation

4) General economic growth aspects including sustainability, social welfare, environmental
protection

More precisely the energy sector is currently described as such:

1 Dominated by one vertically integrated publicly owned utitbmpanywhich operates
very few, quite large power plants based on oil derivate in a relatively inflexible way

1 The final customer has up to date no choice of supplier, all supply is under regulated
tariff, reformation though, is in progress,

1 RES peneaition is limited due to (1) unclear grid capabilities to accept volatile
generating units (2) public awareness, (3) forecasting tools that needed to be improved

1 Isolated in energy infrastructure terms
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Recent discoveries of some natural gas in exclusognomic zone of the Republic of
Cyprus, with a potential to increase and the perspective to establish CY as a "gas hub"
for export

The ending of emission related derogations of EU law until 2020

CY has a very high potential on future integration ofateralised RES generation which
might shift the focus of the remaining therralectrical generation to provide flexibility
rather than base load which is strengthened by the need to reduce the emissions
massively in this sector by 2040/50.

The current stakholders are, besides ¢éhgovernmental representatives

1.

EAC{Electricity Authority of Cyprusyertically integrated utility with tasks attributed to

it by constitutional law

DEFA(Natural Gas Public Compargyblicly owned company of private law, whe
tasked to evaluate a gas solution to bring gas into CY the earliest possible, (via a
monopolistic import contracts for building of relevant infrastructure & introducing
through a contract with take or pay terms)

CERACYyprus BergyRegulatorAuthority deriving from EU legislative compliance needs
CHC:(Cyprus Hydrocarbons Company btthlic company tasked to market eghore
assets for the government,

TSOE Transmission system Operator of Cyprpsplicly owned company tasked to
operate the EAC transssion system using EAC assets including EAC staff.

IPP: Independent Powerrétucers, holding regulatory licenses to build independent
power plants

RES producers: currently all major plants active under-feadriff, minor plants under
net metering andhet billing. A huge potential recently showed up after opening the new
support scheme for participating within the competitive electricity market.

The elements set out in Article 4(a)(2)

¢KS O2y{iNROdziA2Yy 27F [/ &LINUz& astB2%liKkvBry ¢hallénging Q a
and is relying on various different parameters and assumptions.

Based on the bannual report that it is submitted to the EU the following existing status of
Renewable Energy Sources exists in Cyprus energy mix as of 2016.

As d the end of 2016, the following RES contribution the Sectors was recorded:

Table2.1. Existing Status of RES in Final Energy Consumption

2015 2016
RES in Heating and Cooling 23.60% 23.72%
RES in Final Electricity Consumption 8.48% 8.64%
RES in Transpo 2.45% 2.65%
Total RES in final Energy Consumption 9.27%
Indicative Target for RES 7.45%
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Figure2.1. Existing Renewable Energy Share between technologies as of the end of 2016

The reference scenario of this report assumed that natural gas withrhe available for use

in the electricity supply sector by the end of 2020 via an LNG regasification facility. This
means that the supplied gas does not necessarily originate from the domestic gas reserves,
but could be from any potential supplier. Naturgds was allowed to gradually commence
supply of the transport sector by 202022, assuming that a small transition period will be
required before the necessary infrastructure is set in place.

No electricity interconnector becomes establishedhile invesments in new technologies
were allowed in all the sectors. A fixed 10% RES target in transport was defined for 2020,
while additional targets relating to the used of advanced biofuels and renewable electricity
were set for the period 2022030. The 13% rmewable energy target in final energy
consumption for 2020 was developed as an overall target, meaning that the share of
renewable energy can originate either from electricity supply or the heating and cooling
sector. Emission targets were not set in thisdelling exercise, since we have approached a
bottom-up methodology.

Energy Planning Scenarios

These first Energy Planning Scenarios were very well demonstrated in very early efforts done
with the support of IRENA in 202915 where various energy pathyswere examined for
the Electricity Sector.
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Figure2.2. Various Energy Pathways examined up to 2030 for Electricity Sector in IRENA Roadmap
Study, Nicosia 2015

In the IRENA roadmap repdrtit was demonstrated that some policy decisions (that are
dependng on various externalities), can affect the penetration on Renewable Energy Sector

in the various scenarios. The Renewable Energy Roadmap for the Republic of Cyprus is based
on three complementary Sections.

Since the development of the IRENA Roadmagrettwas recommendation to proceed with
additional studies. In that respect, Cyprus (with the support of SRSS), has develop a specific
open source, linear optimization model (called OSeMOSYS) in order to plan the RES
contribution in all the sectors (Eledatity, Heating and Cooling and Transport).The
development of the modelling exercise is shown in the graph below:

Energy Mix
Roadmap
2030

Targets

&
Constraints

Energy
Efficiency +
H&C

Transport
Study

Figure2.3. Energy Planning methodody and steps thatvere followed

3 https://www.irena.org/publications/2015/Jan/RenewablenergyRoadmagfor-the-Republieof-Cyprus
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0SeMOSY'Ss an open source modelling system for lemg integrated assssment and
energy planning and is widely used by various countries and modelers.

The importance of the interlinkages between these sectors relates to the many plausible
synergies that can exist between technologies in one sector and how it affects deimand
another sector. For instance, in a theoretically more technologically advanced system in 2030
and 2050, the transmission system operator will be able to temporarily shed load from less
important services, such as cooling of a shopping centre or dealinglants, so as to cope

with potential rapid drops in generation. Similarly, the batteries in electric vehicles can
facilitate the use of higher shares of variable renewables. They might be charged when there
is an increase in generation. This, enaltlesgrid operator to use them as demand response
and a means of electric storage from which it can draw (together with selective load
shedding) in cases of generation shortage or to smoothen out fluctuations in electricity
demand. Even though the presentf@t can be considered as ambitious, it was in no way a
novelty in the field.

Renewable energy offers a way for Cyprus to reduce both the cost and the environmental
impact of generating electricity at least up to a certain limit. In the wake of the rezeergy
transition, turning to renewables can help to reduce fuel imports, strengthen the trade
balance and create local jobs. Cyprus Government, taking advantage of the success of solar
water heaters, with various measures and support is trying to rejglisalar photovoltaics

(PV) up to the level where no other sectors of energy union will be underestimated.

Cyprus has set out to attain a higher share of renewables, and this national energy and
climate plan helps to assess optimal investment strategidsoth ETS and neBTS Sectors.

Solar Technologies will play a major role in this roadmap and in parallel with major policy
decisions in European Level, can increase even further. The NECP (national Energy and
climate plants) findings will play an importantle to revise existing energy policies and
develop new ones.

The energy planning model used to quantify the possible pace and benefits of renewable
energy deployment given different conditions has been presented already to various
stakeholders and vari@ipresentations have been developed for the past few years.

A list of reports is provided in Appendix

The above model is an important tool for assessing future energy policies and examining
different energy pathways. It is assisting in determining thetimal penetration of
renewable energy in all sectors such as electricity supply and in identifying the technical and
economic potential for further increasing electricity production from renewable energy.

Public Consultations, Presentations and presetita in various conferences:

Various presentations and public consultations were organized, to demonstrate the results

delivered from the various scenarios:

o Conference in Nicosia, 20°&here the IRENA Roadmap was presented to public, where
more than 100 &keholders and individuals participated. The conference was organized
in coordination with IRENA and Cyprus Government.

* http://www.osemosys.org/
® http://www.irena.org/publications/2015/Jan/RenewablEnergyRoadmagfor-the-Republieof-
Cyprus
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0 Various Conference and Workshops within the Ministry inviting various stakeholders and
other public authorities that took place in theeriod 20162018 .
0 Presentation in EU Reference Scenario NECP committee about the various options and
Scenarios
0 Other International conference such as
- CPS4cClimafe
- ETIPSNET (23.11.2017)
o 6" International conference on Renewable Energy Sources and Ergdfigiency,
organized in Nicosia, where a special sessions was dedicated for Energy planning
pathways and Scenarids.

Electricity Section Major Results

Assumptions

The Electricity Generation Section is among the most challenging sections not onlyus Cypr
but in EU as a whole due to the following Reasons:

1. Island remains isolated in the Business as usual Scenario (or Reference Scenario) and this

leads to various system constraints such as:

a. Variation from year to year in production of RE$e. the variathn in production
from both Wind and Solar from year to year varies in Cyprus and this can influence
the energy mix for a specific year up to 20% (at high penetration levels of RES). Thus
capacity credits for RES play a major role in the final Energy mix.

b. Seasonal variation of Demand and daily variatiol\s indicated in the energyap
below there are certain periods of times that the system minimum stable generation
is met due to the low demand periods. In that respect if any furdmeergy efficiency
improvements are achieved during the low peak hours, this might have negative
implications to the system stability.

M r
lu‘

—

Figure2.4. TypicalElectricityDemand throughout the yeaftypical year 2014)

6 http://www.mcit.gov.cy/mcit/energyse.nsf/page27_gr/page27_gr?OpenDocument
" https://csp2018.cyi.ac.cy/
8 www.mse.com.cy/energy/
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c. Weather Forecast Scenario&s seen from the graph below, thei®a forecast for
the heating degrees days versus the cooling degree days. This forecast will affect
both Electricity Sector and Heating and cooling sector, since more electrification is
expected to be needed up to 2030. On the other hand, the high petietraf solar
water heaters limits the room for further development in the DHW sector since
almost the 92% of households and more than 55% of Commercial applications are
using already the above technologds it was assumed in IDEES-JRC Database)
the heating degree days (HDB@hd Cooling Degree Days (CDD) are not in line with
the forecast below.
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d. High Reserve Margins are required increasing the System cost up taaadewel of
RES penetration.
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Figure2.6. Impact of the Variable Renewable Energy Sources on System Overall Cost.

2. There are no Storage Plants to support the further penetration of RES targets. This leads
to various reserves margin requirentsnas analysd in the JRC Study for the Grid
Stability.

3. The existing baseload energy generation fleet has operating life up to-20&4. In that
respect no, major changes can be done in the flexibility of conventional generation
system, while most of the new unitstinduced to the system are inflexible Renewable
Energy Sources.
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4. Some old plants that are used for load flexibility and are going to be decommissioned in
the year 2024, while some ENoX units are going to be installed in some of the existing
conventionalplants.

Emission constraints should be defined taking into considerations the impact on RES
integration. In the JRC simulations, ftefined environmental considerations (limits on
NOx, CO and SOx emissions) are adding constraints that significantlye rédueic
operational flexibility of ICE and GT generators. However, higher operational flexibility
has the potential to reduce RES curtailment and reduce the fuel consumption, which
would consequently reduce emissions. In that respect, instead of definings&ms
targets for each of the conventional generators, it was suggested to define in the long
term planning of simulations only a global target for the whole generation fleet.

Estimated trajectories for the sectorial share of renewable energy in fina |
energy consumption from 2021 to 2030 in the electricity, heating and
cooling, and transport sectors

Based on the Preliminary Results for the RES Final Energy Consumption, the following results
were obtained in the three sectors for the Scenario WEM.

RES in Final Energy Consumption (ktoe)

200

150

100

50

0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

H Gross final consumption of RES for heating and cooling

m Gross final consumption of electricity from RES

m Gross final consumption of energy from RES in transport

Figure2.7. Renewable Energy Sources in Final Energy Consumption in ktoe, Reference Scenario

From the above results, which will be analysed and further discussed in the sections that are
followed, it can be easily observed that an electrification of heatamgl cooling and
transport sector is observed during the end of the period, and the most rapid measures are
make economic sense to be implemented in the years ZB230. This is due to the increase

of CQ price and Oil prices towards the end of the peritd addition, it is expected that the
evolution in technology and price reduction of batteries will contribute to this effect.

The introduction of natural gas and the stricter restrictions regarding emissions of
greenhouse gases and air pollutants that wentroduced after the 2020, affected the
electricity generation, transportation, and heating and cooling sectors. Frequently, energy
planning decisions are made in a disaggregated manner. The transport sector was treated
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separate for the purposes of thisport. However, based in JRC stlidywas obvious that in
case of an increased electric vehicle fl¢and plugin hybrid)there were some important
outcomes.

By introducing both the EVs and PV integrated into the Medium Voltage reference grid, the
voltage levels are improved in comparison to the base case simulated when no PV are
included. The results showed that the lines are not significantly affected when the surplus
energy consumed by EVs charging is covered by the local PV system productiontheAlso
results showed better performance in terms of voltage levels compared to the other voltage
regulatory methods. This voltage regulatory scheme can therefore contribute in the
improvement of the voltage levels at both low and medium voltage side.

Firally, the results showed that the introduction of PV offered positive results capable of
counterbalancing the effect of large scale EV integration.

Similarly, once domestic gas reserves become operational, demand for natural gas may not
be confined to conentional power generation. Compressed natural gas may become a viable
alternative in the transport sector. Also, even though outside the scope of this study, use of
natural gas in industry, residential heating purposes or gasification of the transpodrsect
are potential alternatives.

This was also highlighted in Ifeu Study for Tran§8,anlhere the introduction of Natural Gas

in transport will lead to very interesting results. However, in the Scenario WEM this aspect
was not introduced, but it seems thatnce the GAS will be available for Cyprus, the
Gasification of Heavy Trucks and busses (or even bunkering), will lead to increased
decarbonization levels.

35%
29%
26%

30%

24%

25%

20%

15%

10%

5%

0%
2021 2025 2030

m All sectors ® Electricity m Heating and cooling m Transport (post-2020)

Figure2.8. RES in final energy demand per SectWith Existing Measures until 2030

In order to extract the above results, it should be noted that wherever data were not
available from local sources, assumptions were based on literature, PRIMES or POTENCIA

9http://www.mcit.gov.cy/mcit/energyse.nsf/01028A785996CA7DC22580E2002621E3/$fiIe/Cyprus_FZESGRID_sz(lﬁlptiary
f

10 http://www.mcit.gov.cy/mcit/energyse.nsf/C1028A7B5996 CA7DC22580E2002621E 3/$file/ifeu%20Transport%20Study.pdf
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IDEES database. It is expected that the above data will be revised in 2019 with more precise
and accurate data.

At the same time, input was drawn from other parallel studies conducted for MECIT by SRSS
(seeAppendix ).

Due to the vast amount of data used in this study, the following subsections present the key
input and assumptions used to devplahe model, while all of the data will be made
available separately as supplementary material to this report.

The importance of the interlinkages between these sectors relates to the many plausible
synergies that can exist between technologies in one@eahd how it affects demand in
another sector. For instance, in a theoretically more technologically advanced system in
2030, the transmission system operator will be able to temporarily shed load from less
important services, such as cooling of a shogpientre or desalination plants, so as to cope
with potential rapid drops in generation. Similarly, the batteries in electric vehicles (with PV),
can facilitate the use of higher shares of variable renewables. They might be charged when
there is an increas in generation. This, enables the grid operator to use them as demand
response and a means of electric storage from which it can draw (together with selective
load shedding) in cases of generation shortage or to smoothen out fluctuations in electricity
demand.

Electricity Sector

The scenario with existing measures is dominated by naturafigeas generation, once this

fuel becomes available (Figu&9). The renewable energy share in generation is limited
between 15% and 25% for the period 262030. Hovever, as gas prices and CO2 costs
increase and investment costs of renewable energy technologies decrease along the model
horizon, the share of renewable energy in generation increases in dimgsr way towards

the years of 2022030. As was illustratemh the corresponding IRENA and KTH work, solar
PV is the most competitive of the renewable energy technologies and, as such, this is
responsible for the increase in renewable energy. Solar PV capacity increases to a total of
614 MW by 2030 comparing witt020 target which is 288MW. However, it should be noted
that since a policy decision is in place and all the RES technologies have to participate in the
competitive Electricity Market, the share indicated is just indicative. It should be also noted
that there is no Capacity Regulation in place in Cyprus yet and since some RES technologies
are alreadymore competitive than Renewable Energy Sources (without taking into account
the various ancillary services), it is expected that the final energy mix it sheudiferent.
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Figure2.9. Total Electricity Generation with all available Technologies contribution

Remarks:

a. In the previous runs of the modelling system where different storage technology was
examined (i.e. Pumped Storage entering at earlier stageraneli slightly different
penetration of Renewables.

b. As far as it concerns the existing Policy and Measures it is uncertain of how long the
net-metering scheme will last since there is an intention to switch frommetering to
asymmetric netilling (asti was recommended from IRENA study). This will decrease
the penetration rate of the RES in the Electricity Sector, but it is envisaged that due to
the new regulatory framework in building sector (Nearly Zero Buildings) the effect will
not be significant.

c. The delay of liberation of the competitive Market and the monopolistic electricity
Market affects the penetration of RES in electricity sector, since a capacity regulation in
not in place yet.

In developing the Electricity long term scenarios, a lot ohusations took place,
reconstructing and simulating the whole Energy System of Cyprus. The methodology

F LIINRF OK GKFIG ¢l a F2fft26SR A& RSAONAROSR Ay Www/
GKS {eadSyvyé¢o
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Figure2.10. JRC Methodology Approach foER integration study

The executive summary of the Results is reported and is public avditafileis report was
essential in order to identify various aspects of the pillars of the governance of the energy
union, such us the security of supply, demandpmsse measures, system stability and the
possibility of better use of the desalination plants and irrigation of water. In additions
insights to other sectors such as Vehicle to Grid and storage technologies were analyzed.

The study is divided into four aetties:

Activity 1 studies mainly the collection of required data needed to perform the other
activities. The main deliverable was a database with key parameters concerning distribution,
transmission and generation of power.

Activity 2, the current TSO@ynamic system model was updated to define the reference
system. Models for future components were developed and added to allow the simulation
and analysis of the power system in 2020 and 2030 for different scenarios

Activity 3 dealt with the realizationof reference distribution grid models and then the
simulation of the impacts due to the large integration of PV, electric vehicles and demand
response. It should be noticed that Distributed Storage was not investigated and it was set to
be studied furtheiin other studies.

Activity 4 dealt with the detailed modelling of unit commitment and economic dispatch of
the generation fleet, which dispatch results were used as input for the transmission model
(activity 2).

11http://ww w.mcit.gov.cy/mcit/EnergySe.nsf/C1028A7B5996 CA7DC22580E2002621E 3/$file/Cyprus RESGRID_summary_v16.p
df
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The three different Scenarios were setied in order to evaluate, among other aspects the
below:

1. The impact of high RES in order to identify the bottlenecks of the system, and
improvements needed to be done.

2. The effect of Energy Efficiency and how this can impact the stability and securiitg of t
Grid

3. Analyze and examine the existing system parameters and improve the daily operation of
the system

4. Analyze the effect of ail prices in the daily operation of the system

Scenario Al(Assumption: High oil and gas prices) combines baseline energyermtfici
demand with high gas and oil prices. Very high levels of RES are expected to be integrated in
the system. With high levels of intermittent renewables, several storage technologies
become also cost effective. A new CCGT (216MW, same characteristgsst@sg units)
became availabldrom 2024. Gas is becoming available for power generation in 2020.
Scenario was examined in order to test the stamina and stability of the system and the Grid.

7000

Scenario Al

6000

5000

mCCeT
4000
mICE
GWh mST

M Biomass+Waste
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[ 1
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Figure2.11. Scenario Al, with 55% RES penetration, 17% @omésat, Pumped Storage (neRRealistic)

Scenario AZLower oil or gas prices) combines baseline energy efficiency demand with low
gas and oil prices. In this scenario, the renewable energy technologies are getting
competitive up to a certain level due to ipe and investments needed for storage
technologies. Once the cost of Energy Storage systems is reduced towards the latest years of
the planning horizon more RES were introduced. A new CCGT unit becomes available from
2024 (due to decommission of other ajds units).

Scenario AJEnergy saving) combines extra energy efficiency demand with BAU gas and oil
prices. With a lower demand level, there is no need to build any additional conventional
units, but more investments are needed in storage technologiegrder to maintain the
system stability.
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Figure2.12. Energy Efficiency Scenario with Additional Measures (WAM) and RES scenario with
existing measures.

This scenario was the closest to the existing Scenario finally adopted asehari® with
Exising Measures.

Table2.2. Scenarios parameters

Scenario Unit Base Al A2 A3
Year 2014 | 2020 | 2030 | 2020 | 2030 | 2020 | 2030
Fuel cost NG EUR/GJ 13.8 | 21.7 1.1 15 6.9 10.8
Fuel cost HFO EUR/GJ 18 28.2 | 111 | 15.2 18 28.2
Fuel cost diesel EUR/GJ 196 | 298 | 12.8 | 16.8 | 19.6 | 29.8
Vasilikos Gen* MW 836 836 836 836 836 836 836
Dhekelia Gen MW 450 450 102 450 102 450 102
Moni Gen MW 128 128 128 128 128 128 128
New CCGT unit MW 216 216

Total conventional Gen MW 1414 | 1414 | 1282 | 1414 | 1282 | 1414 | 1066
Trans. Wind MW 144 173 173 173 173 173 173
Dist. Wind MW 2 2 2 2 2 2 2
Total Wind MW 147 175 175 175 175 175 175
Trans. PV MW 0 181 310 42 42 40 40
Dist. PV MW 61 151 | 1167 79 438 99 234
Total PV MW 61 332 1477 121 480 139 274
CSP Tower MW 0 50 50 50 50 0 50
CSP Bh MW 0 50 50 50 50 50 50
Total CSP MW 0 100 100 100 100 50 100
Dist. Biomass MW 10 30 27 30 30 30 30
Waste MW 0 9.5 9.5 9.5 9.5 9.5 9.5
Dist. Fossil MW 19 0 0 0 0 0 0
Storage Hydro 130MV8h Units 0 0 1 0 1 0 1
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Storage Lion 1IMW-2h Units 0 11 61 0 2 23 69
Storage CSP 50M¥/3h Units 0 1 1 1 1 1 1
Demand Response 50MVWV [EIgT 0 1
Demand GWh | 3925 | 4641 | 5897 | 4641 | 5897 | 3851 | 4476
Total net generation GWh 4180 | 4862 | 6178 | 4862 | 6178 | 4034 | 4689

The above data were reconsidered later after changing sasseimptions to the model due

to real data. It should be noted that in the Electricity Sector there is a very huge interest for
RES Plants to participate in the open market. In that respect, more than applications of
400MW installed capacity were received & is expected that the trend will lead to more
Renewables to the transmission system rather than in the distribution system.

The revised capacity projections that were finally adopted to the draft NECP are listed below:

Table2.3. Capacity projectionsri the electricity supply sector (MW).

Vesikos e a6 a6
DBhekelia 460 102 102
Mo 150 150 150
NewceeT 0 216 216
Newice 0 0 0
NewsT 0 0 0
NeweT 0 0 0
LghtfueloicHp 0 a5 o6
SolrPV. 2 202 614
Solar Thermal 0 50 50
Wind 175 175 175
DBomass 12 25 29
PumpedHydo 0 0 0
LbonBatteries 0 0 72

All Liion batteries deployed are ifront-of-the-meter facilities and have 4 hours of storage;
this results in 288 MWh of battery storage in 2030. No beli@meter battery storage is
deployed as this is not deemed casgitimum under the current assumptions followed.
Furthermore, at the latter part of the modelling period, after 2030, a 130 MW (1040 MWh)
pumpedhydro facility is also developed.

The aggressive deployment bétteries and solar PV can be attributed to the reduction in
capital cost assumed over time for both of these technologies. At the same time, increasing
fuel and ETS prices make fodis#d plants less competitive. However, the feasibility of these
results has to be scrutinized thoroughly, as during low electricity demand and high PV output
periods, a significant amount of curtailment may be observed. This curtailment is not easily
captured by a longerm energy systems model, as employed here. Hence, parage
detailed analysis focusing on a single year in a much finer temporal resolution may be
needed to assess this proposed outlook.

d. Heating and Cooling

Information for the heating and cooling has been ob&infrom a separate JRC study
focusing on thé sector (JRC, 2016b). Demand forecasts for heating and cooling as well as
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technoeconomic characteristics of technology options were provided from energy efficiency
sector.

Four levels of demand were examined based on various energy efficiency PaMs.

Basedon following the breakdown of technologies to be evaluated; namely residential
cooling, residential heating, cooling in all other sectors, and heating in all other sectors. The
seasonal variation in demand for heating and cooling was estimated basedstmridal
measurements of heating and cooling degree days.

An estimate of the demand profile within each day had to be assumed for each of the
demands. In the case of cooling, this was based on the recorded electricity demand profile of
each sector (Figur2.13). However, analysis providing a more accurate demand profile may
be needed for future enhancements of the model.

Table 2.4 Share of RES in Heating Sector (Reference Scenario with Measures)

2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030

Res Shar (%) 225|231 | 232 | 237 | 244|249 | 256 | 26.1 | 27.0 | 29.3

Res Shar@s),without | 24.9 | 24.9 | 25 25.6 | 26.4 | 27.2 | 28 28.9 | 29.8 | 30.7
Electricity
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Figure2.13. RES in Heating and Cooling Sector towards 2030(@R3)share in Electricity varies from 1268%6)

38|/ & LINJdza Q b 9/2030H N H ™



6.000

5.000

4.000

3.000

2.000

1.000

0.000

2021

I Biomass mm Solar

2022

2024

2025

2026

RES share

2027

2028

2029

2023

2030

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

a1

.0%

0.0%

RES share (without Electricity)

Figure2.14. RES share in heating and Cooling Sector (with and without Electricity Contribution)

Table 2.5 Techneeconomic characteristics of technologies

Resource Technology Investm | Fix O&M | Lifetime Heat Ekctric | Cooling
ent cost | (EUR/KW/| (years) | efficienc | efficienc | efficienc
(EUR/K ) y y y
W)

Electricity Heat pumps 810 16.2 20 3 -- 4

Electricity Resistance 98 11 15 0.9 -- 0.63
heaters

Gas oll, Boilers 77 3.9 20 0.77 -- 0.54

kerosene,

light fuel oll

Gas oil, light| CHP 1200 16.1 20 0.47 0.34 0.33

fuel oil,

livestock/

industrial

waste, IPG

Gas ail, Efficient 314 15.7 20 0.9 -- 0.63

kerosene, Boilers

light fuel oll

LPG Boilers 182 9.1 20 0.66 -- 0.46

Municipal CHP 1400 19 20 0.47 0.34 0.33

waste,

biomass

Livestock/in | Efficient 316 22.1 20 0.96 -- 0.67

dustrial Boilers

waste, LPG

Biomass Boilers 338 16.9 20 0.77 -- 0.54
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Resource Technology Investm | Fix O&M | Lifetime Heat Ekctric | Cooling
ent cost | (EUR/KW/| (years) | efficienc | efficienc | efficienc
(EUR/K ) y y y
W)
Municipal Efficient 702 7.9 20 0.81 - 0.57
waste, Boilers
biomass
Solar Solar panels 863 17.3 20 6.54 - 4.58

Additionally, high and medium heat requirements were taken into consttmraas it was

assumed that only boilers and CHP technologies can provide heat at the required
temperatures. Similarly, data were provided froMECINE 3+ NRAyYy 3 Sl OK GSOKy?
contribution in the current energy mix. This formed the basis of estimatirg ekisting

installed capacity of each technology. Following the historical production of technologies

provided through the JRC heating and cooling study, it was assumed that only heat
pumps/splitunit heat pumps from the current stock of technologiesild satisfy the cooling

demand?®. Thus, if other technologies (e.g. LPG boilers) were to provide energy for cooling,

new installations would be necessary.

Table 2.6 Techneeconomic characteristics of technologies in the residential sector (JRC, 2016b)

Resouce | Technology | Investment| Fix O&M | Lifetime Heat Electric Cooling
cost (EUR/KW) | (years) efficiency efficiency | efficiency
(EUR/KW)

Electricity | Heat pumps 1221 9 20 3.79 -- 2.65

Electricity | Resistance 176 1.9 15 0.9 -- 1
heaters

Gas oll, Boilers 209 105 20 0.77 -- 1

kerosene,

light fuel

oil

Gas oll, CHP 1500 214 10 0.5 0.4 0.35

light fuel

oil, LPG

Gas oll, Efficient 314 15.7 20 0.96 - 1

kerosene, | Boilers

light fuel

oil

LPG Boilers 182 9.1 20 0.77 -- 1

LPG Efficient 418 20.9 20 0.96 - 1
Boilers

Biomass Boilers 487 24.4 20 0.77 -- 1

Biomass | CHP 1700 27 10 0.5 0.4 0.35

Biomass | Efficient 926 23.3 20 0.85 -- 1
Boilers

Solar Solar panels 1151 23 20 6.54 -- 1

The existing renewable energy share in this sector originates from use of biomass in boilers,
renewable electricity and solar thermal panels. According to JRC estimates, solar thermal
panels in Cyprus currently provide 580 GWh of useful heat demand, mainly for residential hot

'2 Geothermal applications and solar cooling were not proven to be-costpetitive
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water use. Estimates on the annual yield of this technology in Cyprus olsained from
international literature (IEA Solar Heating & Cooling Programme, 2014). As in the case of
other technologies in this sector, only new installations of solar thermal panels were allowed
to contribute towards meeting the cooling demand. Tlsi®ecause from the existing stock of
technologies, currently only heat pumps provide cooling.
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Figure2.15 Assumed share of annual cooling demarat £ach hour within each month

The demand profile for each of the fuels driving the heating and coolintprseould
potentially change in the future. For instance, if energy efficient heat pumps are installed, the
peak electricity demand of the hot summer days may drop, while if the use of heat pumps for
heating increases, electricity demand may rise in thetevi Further, once natural gas enters
the market and sufficient infrastructure is put in place, this fuel might take up a substantial
AKFNB Ay GKS AaftlyRQa SySNHe AyiSyairigsS o6Soe3ae OS
heating purposes. Evendhgh of importance, the aspect of natural gas use in the heating
and cooling sector was not taken into consideration. This was due to the fact that
considerable investments would be required to distribute this fuel to the respective
consumers as indicateth JRC study (JRC, 2016b). Once cost estimates for a potential
domestic gas network arise in the future, this aspect can be revisited.

Similarly, the JRC heating and cooling study indicated that much waste heat could be
recovered from the thermal power ahts of Vasilikos and Dhekelia and be used for district
heating for the cities of Limassol and Larnaka respectively. However, this aspect was not
taken into consideration in this version of the model, due to lack of data on what heat
network costs, timefrene and pipeline capacities would be required to utilize this waste
heat. Including this in future enhancements of this work, if the option is deemed to be
feasible and politically acceptable, is encouraged.

Heat pumps/heat pump split units are the most cpatitive technology, as these increase
their share substantially, displacing oil boilers and electric resistance he@talde 2.§.
Additionally, fuelefficient oil boilers provide a considerable amount of heating in the
services, industrial and agriculal sectors. Solar thermal panels in these sectors also
increase their contribution by about twice their current yield, while solar thermal panels in
the residential sector stay stable at the current levels. However, in the residential sector heat
pumps/heat pump splitunits take up the majority of the heating demand, as they are

41|/ e LINJdza Q b 9/2030H n H M



conceived to be the most cosbmpetitive technology. On the other hand, electric resistance
heaters are not seen as efficient or castmpetitive and are phased out. Similarlyeat
pumps/heat pump splitinits take up the entire cooling demand throughout the model
horizon, as currently is the case, with minimal contribution from efficient oil boilers. It should
be clarified that the biomass CHP plants providing part of the heatamgand refer to
existing and future agricultural facilities making use of biogas, both for heating purposes as
well as to generate electricity.

The outlook of this sector could potentially change substantially, if the electricity demand is
allowed to vay. For instance, even though fuel efficient oil boilers contribute to the heating
demand in services, industry and agriculture, if the level of electricity was allowed to
increase, the contribution of heat pumps/heat pump spiitits would likely increasgirther,

since this is deemed to be the most castmpetitive option in this sector. Of course, this
would also depend on the respective scenario. In a scenario without natural gas or with high
fossil fuel prices in electricity generation, the average tco§ electricity increases
considerably. In this case, other technologies may be deemed more competitive. For this
reason, it is advised that a sensitivity analysis be carried out before making any drastic policy
decisions.

The aspect of decommissionindg aging renewable energy technologies from the system

arises in this sector. As seen in the results, contribution from solar thermal panels in the

residential sector does not change over time. This is due to the assumed refurbishment that

occurs at the end2 ¥ G KS {(SOKy2ft23e8Qa tAFSGAYS® 9@Sy (K3
AYONBLI asS KS -corfpérikiwireds thhe @sidenfie? skedior, it affects the level of

solar panel deployment in the rest of the economy. This relates to the difference in

invegment costs, as indicated in Tabl2$ and2.6.

Another aspect that should be raised is that of the deployment of small CHP facilities at the
final enduser level. This CHP capacity, which reaches 96 MWe in 2030, is deployed due to
the direct adoption inthe model of the final energy demand projections in the Heating and
Cooling sector as provided by the Cyprus University of Technology. The model simply deems
that this is the most efficient way of consuming the fuel forcibly allocated to the system. It is
expected that if the limits on fuel use for the Heating and Cooling sector are lifted from the
model, this option will not appear to this high degree in the optimal solution. To do this,
updated demands for Heating and Cooling will need to be expresseedrims of useful
energy demand.

e. Transport Sector

Biofuels are liquid or gaseous transport fuels such as biodiesel and bioethanol which are
made from biomass. They serve as a renewable alternative to fossil fuels in the EU's
transport sector, contributig to reduction of greenhouse gas emissions and improvement
the EU's security of supply.

Each member state is obliged to fulfil two obligatory targets for road transport fuels by 2020,
setting by the relevant EU Directives, 2009/28/EC and 2009/30/EC: afO#te energy
consumption of transport sector comes from renewable sources such as biofuels, and fuel
suppliers are required to reduce the greenhouse gas intensity of the transport fuels that they
enter in the market by 6% compared with the fuel baselinendard (greenhouse gas
emission of EU transport fuels mix in 2010). Currently, only biofuels are used in transport
sector and the percentage of biofuels to transport fuels is at 2.5% and the greenhouse gas
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emission reduction is at 1%. These targets gvdldually be increased until 2020 in order to
meet the obligatory targets.

Taking into account the provisions of new RES Directive (recast), the RES target for transport
sector will be at the level of 10% for the period 2€2130.

According to the resu#t and all scenarios examined, the renewable energy targets is very
challenging and very costly to be met comparing with the other sectors. The use of second
generation biofuels, as its contribution counts double towards the achievement of the target
will be the main RES in transport sector. Further penetration of plug in hybrid vehicles and
electric vehicles contribute to meet the targets, while the use of natural gas to transport
sector will be examine later.

estimated trajectories by renewable energy technology that the Member
State projects to use to achieve the overall and sectorial trajectories for
renewable energy from 2021 to 2030 including expected total gross final
energy consumption per technology and sector in Mtoe and total planned
installed capacity (divided by new capacity and repowering) per
technology and sector in MW

Most of the RES projects were licenced for 15 or 20 years with the year of operation staring
in 2005 and the majority of them after 2010. It is expected that after the etipiaof their

PPA, the projects will be operated under #®lling scheme or participate directly to the
competitive electricity market.
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Figure2.16. Energy Mix Generation for Various fuels from 202030
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Figure2.17. Breakdown of the Annualized systenost and the expected price of electricity assuming

ideal market conditions.

Table 2.7 Capacity (MW) Mix of various Renewable Energy Technologies evolution.

Technology (MW) 2020 2025 2030
Light fuel oil CHP 0 85 96
Solar PY 292 292 614
Solar Thermal 0 50 50
Wind 175 175 175
Biogas 10 25 29
Lilon Batteries 0 0 72
RES Penetration in Electricity 17.52% 24.39%

* This will be revised and normalized over time in order to take into account the existing
policies and measures of the building Sector.

While the modelling exercise indicated that the Solar PV will be-gptinum to be installed
towards the end of the period, it is expected that the penetration will increase due to the
competitive electricity market till to 2025 at least with up to 200 MWais scenario will be
re-examined shortly in order to identify the Grid Stability and the required reserves needed
to support the systems at earlier stage. It should be noted that in previous modelling
exercise, high level of RES at earlier stage whedrkeiey demand was lower, lead to higher
level of curtailment, even with battery storage.
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Figure2.18 Yearly Investment Cost per Technology from 262030

Extensive strategic planning and considerable investments in infrastructure are required to
integrate indigenous energy sources in the power supply system, as well as to promote
Energy Effiency and Alternative Transport within the island.

LG aKz2dZ R 0SS y20SR KId gKAfS GKS 3ISYSNIGA2y | a
are currently fred with diesel and heavy fuel oil, significant investment has already taken
place to allow these assets to run on natural gas when it becomes available.

The cumulative expenseéinclude all the investments + fuel costs + O&M + CO2 costs)
needed to acteve the Scenario with Existing Measufesthe period 20212030 is shown in
the Appendix IlI

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

If applicable , other national trajectories and objectives, including long -
term or sectorial ones (e.g. , share of renewable e nergy in district heating,
renewable energy use in buildings, renewable energy produced by cities,
energy communities and self -consumers, energy recovered from the
sludge acquired through the treatment of wastewater)

Renewable Energy use in buildings: As1d.2017, a new legislation was applied for a
minimum percentage of primary energy consumption to be covered by RES, indicating that at
least 25% of primary energy consumption to be covered by RES for newfaimile homes,

3% for new multapartment esidential buildings, and 7% for noesidential ones. It is
envisaged that the new buildings from 12021 will benearlyzero energy buildings and thus
implies that all the new buildings will be covered at least by 25% ofIRp&ctice more of

the sysems installed oveexceed this capacity since it make more sense with the existing
net-metering scheme to cover almost 100% of Energy needs of each individual household,
assuming that there is enough space on the roof to install such system.
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Installation of solar water heater for the production of hot water, especially in residential
buildings, is very popular and is expected to continue and enhanced in the future by
introducing new innovative technologies.

Regarding district heating or cooling severaidiés where don€, while the studies initially
showed that there was a technical potential after the impact assessment results and further
analysis performed by another study it was shown that the economic potential does not exist
for such systems. Moreoves it was discussed during the concerted action for RES, it seems
that in some regions in other MS, that already have district heating networks, consumers
tend to prefer other more efficient options such as the use of heat pumps. This indicates that
the economic potential is going towards the hgaimps and not to district heating and
cooling. Hence more actions shall be taken regarding the use of more RES in the
electrification of heating and cooling sector (e.g. use of PV).

Especially in the case of@us where:

- The heating degrees days have been reduced

- the cooling needs are increased

- no waste cooling exists, it is seeming that such network will be difficult to implemented in
the near future and make economic sense.

2.2. Dimension Energy efficiency

The elements set out in Article 4(b)

The indicative national energy efficiency contribution to achieving the Union's binding energy
efficiency target of 30% in 2030 as referred to in Article 1(1) and Article 3(4) of Directive
2012/27/EU [version as amdred in accordance with proposal COM(2016)761], based on
either primary or final energy consumption, primary or final energy savings, or energy
intensity; expressed in terms of absolute level of primary energy consumption and final
energy consumption in 2@Rand 2030, with a linear trajectory for that contribution from
2021 onwards; including the underlying methodology and the conversion factors used.

1. Projections of Final Energy Demand

In preparation of the National Energy and Climate Plan of Cyprustdomgforecasts of final
energy demand were updated. Compared to the previous projections, which were published
in 2017 and were also used in the 4th National Energy Efficiency Action Plan of Cyprus, the
current projections of energy consumption have takato account the following updates:

w The updated energy balance of year 2015 and the more recent energy balances of years
2016 and 2017.

w The updated macroeconomic forecasts of the Ministry of Finance of Cyprus, which were
published in September 2018. Acdng to these, a stronger economic growth is
foreseen up to 2030. For example, GDP in year 2020 is expected to reach 21.7 billion
Euros (at 2010 prices), whereas the macroeconomic forecast that was used in 2017
reported a GDP of 20.2 billion Euros (at @@tices) in 2020.

w The Eure US dollar exchange rate assumed by the European Commission.

13

http://www.mcit.gov.cy/mcit/EnergySe.nsf/All/52DA7EEECDF7D532C3Z88R203A1B?0OpenDocu
ment
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w The forecast of energy consumption in transport, which was based on a technical
assistance study carried out by the German firm ifeu and had been used in the 4th
NEER, was adapted to the latest official transport fuel consumption data of year 2017.

w The latest developments regarding the use of natural gas for power generation.
According to the 4th NEEAP, this was expected to happen by the end of 2018, whereas
current projections show natural gas penetration happening in the last quarter of year
2020.

Based on the above, the current update leads to an increase in projected final energy
consumption in 2020 which is mainly due to:

a) the higher than previously expected engrgonsumption in 201:2017; and
b) the stronger macroeconomic growth forecast for years 2@080.

Final energy demand in all sectors is expected to increase faster according to our latest
projections, mainly because of the stronger economic growth foreseespite a higher
increase in energy prices because crude oil prices are expected to reach somewhat higher
levels than those of the 4th NEEAP.

Figure2.19displays the projected evolution of final energy and electricity demand according
to the two scenariosPolicies adopted in the Scenario with Additional Measures can help
accelerate improvements in energy intensity and thus stabilise total final energy demand in
the 2030s. Electricity demand, however, is still projected to increase because the further
eledrification of the economy counterbalances energy efficiency improvements; stronger
measures would be needed in order to revert the increasing trend of electricity consumption.

2. Projections of Primary Energy Demand

The updated outlook of primary energyewhand in Cyprus, combines the final energy
demand projections described in the previous section with projections for the power
generation sector which were conducted in the frame of the JRC study that was performed
for MECI

The Scenario with Additional éasures of this study was combined with power generation
scenario, but taking into account a delay in the arrival of natural gas in Cyprus, it is foreseen
to be used in power plants only in the last quarter of 2020. This is in line with what is
consideredby the government of Cyprus as a realistic policy option by the time of this writing
(November 2018).
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Final Electricity Intensity in Cyprus (toe/MEuro'2010)
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Figure2.19. Forecast of final energy anelectricity demand in Cyprus (in absolute terms and related
to national GDP) up to 2050

Table 2.8 Key mrameters of power generation according to forecasts with an optimization model.

Average efficiency of all Thermal efficiency of power plants
power generation

With additional measures Steam turbine CCGT pla CCGT point using

(natural gas end of 2020)| plants using fuel oi| using diesel oil Natural Gas
2018 43,6% 35% 49% 52%
2019 45,0%
2020 48,0%
2021 57,4%
2022 57,5%
2023 57,6%
2024 59,2%
2025 59,3%
2026 59,4%
2027 59,4%
2028 59,5%
2029 59,7%
2030 59,9%

Table 2.9displays the projected evolution of primary energy consumption in Cyprus in years
2020 and 2030, and the energy savings foreseen in these two years. Compared to-the EU
wide targets of 1312 Mtoe and 1128 Mtoe of primary energy consumption in y€&@ and

2030 respectively/, Table 2.%hows thatCyprus (under the additional measures scenario) is
expected to accounfor 0.19% of the EWide target in 2020 and t0.23% of the Elvide

target for primary energy consumption in 2030

14 The corresponding EU28 targets were 1483 and 1273 Mtoe respectively. Taking into account the baseline primary energy
consumption of the UK in 2020 and 2030 according to the EU Reference Scenario of 2007, and app§#gahge? in 2020
and the 32.5% target in 2030 for EU27, the EU27 targets become 1312 and 1128 Mtoe for 2020 and 2030 respectively.
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In the additional masures scenario, the projections for primary energy consumption of
Cyprus for 2020 and 2030 are lower than the respegtiggections for Cyprus in the 2007

EU Reference Scenario (the projection for Cyprus in 2007 EU Reference Scenario was 2.8
Mtoe for 20D and 2.9 Mtoe for 2030}t can be concluded that the forecast for national
primary energy consumption no more than 2.6 Mtoe in 2030 is lower of about 9.5% than
respective projection for Cyprus primary energy consumption in 2030 as was projected in
the 2007 Reference Scenario.

A reduction of 9.5% results in having primary energy consumption for Cyprus in 2030, no
more than of 2,6 Mtoe, which means reducing the primary energy consumption of the
country about300Ktoecompared to what is has been projected the 2007 EU Reference
ScenarioTable 2.1(rovides the sectoral energy demand forecasts in year 2030.

Table 2.9 Trajectory of primary energy consumption (Mtoe) with additional measures, 262IB0

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

Primary
energy
consum
(Mtoe)

2.5 2.4 2.4 2.5 2.5 2.5 2.5 25 |25 |26 |26

ption

Table 2.10Sectoral projections of final energy demand in 2030

With Additional
Sectoral projections of final energy demand in 20@@toe) Measures
Primary Energy Consumption 2,6
Total final energy consumption 2,2
Final energy consumptiogindustry 0,3
Final energy consumptiorhouseholds 0,4
Final energy consumptioragriculture 0,05
Final energy consumptiortransport 11
Final energy consumptiorservices 0.3

a2NB20OSNE G(KS aSySNHE& STFAOASyOe TFTANRGE LINAYyOAL
GKS 5Lb9/td® LYy (KS RS@St2LIVYSyid 2F GKS ylridAazyl

efficiency measures were prioritized. Therefore, the most -@iftctive measures energy
efficiency measures are included in it, instead of other measures, aiming to contribute in
reaching the national energy and climate obligations for 2030.

Cumulative amount of energy savings to be achieved over the period 2021 -
2030 under Article 7 on energy saving obligations of Directive 2012/27/EU
[version as amended in accordance with proposal COM(2016)761],

The first estimation shows that the cumulative target of the period 20Q30 will be
between 235,00238,000 toe. Given thiano official data are available at the moment for
the national final energy consumption of the years 2017 and 2018, the national cumulative
target of the period 20222030 will be recalculated in 2019 and will be included in the final
national NECP of 2019
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2.3.

Objectives for the long -term renovation of the national stock of residential
and commercial buildings (both public and private)

Most of the existing building stock has a relatively poor energy performance, as the majority
(94% for residential sectand 83% for tertiary sector), was built before the implementation

of minimum energy performance requirements. Implementation of energy efficiency
measures in existing buildings has been mobilized mainly through financial incentives. The
Longterm Renovabn Strategy (LTRS) which was initially issued in 2014 and revised in 2017
contains existing policies and measures in the building sector, as well as projections for the
building stock up to 2030. The LTRS examines how possible adjustments in regulatory
measures and incentives in renovation could reduce even further energy consumption of
building by 2030. LTRS will be revised for second time until April 2020, according to the
requirements set by Directive 2018/844/EU. During the development of the new LTRS
measurable progress indicators will be set according to the energy efficiency targets set by
Directive 2012/27/EU, and with a view to the letegm 2050 goal of reducing greenhouse
gas emissions.

The total floor area to be renovated or equivalent annua | energy savings to
be achieved from 2021 to 2030 under Article 5 on the exemplary role of
public bodies' buildings of Directive 2012/27/EU

Article 5 of Directive 2012/27/EU allows Member States, in place of the requirement to
renovate annually 3% of theotal area of buildings owned and used by central government
authorities, to choose an alternative approach including other -effgctive energysaving
measures in selected privatetywvned public buildings (including, but not limited to, deep
renovations ad measures to change theehaviourof users) in order to achieve by 2020 an
equivalent amount of energy savings.

Since the alternative approach gives more flexibility in implementing-effsttive energy
saving measures as appropriate, Cyprus has chtssnalternative approach. It has been
estimated that annual energy savings of 3,316 GWh have to be achieved for the period 2014
¢ 2020. A report has been submitted to European Commission which lists and quantifies the
measures that will be taken. The sarapproach will be followed for the period 2022030,
though the annual energy saving target might need to be recalculated depending on possible
modification of public building stock.

If applicable, other national objectives, including long -term targe ts or
strategies and sectorial targets. National objectives in areas such as energy
efficiency in the transport sector and with regard to heating and cooling

Not applicable

Dimension Energy security
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I bis.

The elements set out in Article 4(c)

National objectives with regard to increasing: the diversification of energy
sources and supply from third countries; , for the purpose of increasing the
resilience of regional and national energy systems;

Cyprus is a small isolated energy system, witlh ligpendency on oil products for its energy
needs. More than 90% of Cyprus energy inland consumption is from oil products and the rest
is from renewables. The introduction of natural gas via LNG imports and the development
of the necessary infrastructurey the end of 2020, will end the current energy isolation and
RADGSNBATFE /@LINUzaQ SySNHeée az2dz2NDSao

Most of the imported energy sources are from neighbouring countries, e.g. most of the oil
products are imported from Greece and Israel. Due to the small atsdhat are imported,
the possibility to diversify the energy supply from third countries is very limited.

Ly GKS TFTN}XYS 2F (G(KS D2@SNYyyYSyiQa RSOAaA2Yy 2F N
other facilities from the seafront of Larnaca area and tlevelopment of the necessary

infrastructure for the import of natural gas, the New Energy and Industrial Area of Vasilikos

was established on November of 2014. Oil companies are now building their own terminals

at Vasilicos Area, while Cyprus Organizafamthe Storage and Management of Oil Stocks
0Yh5!t0zX GKS /SyidNYt {(G201K2tftRAYy3 9yGAGe 2F |/ &
{2014 [l 2F Hnnoé ObdOMNPpOLOKHANOVLEZ A& LA YY
order to relocate its own o#tocks in Cyprus, as well as, to reduce the annual storage cost.

Regarding thecoping with constrained or interrupted supply of an energy sources, in the
case of oil product&ODAP is responsible for the maintenance of the national emergency oil
stocksequivalent to 90 days of net imports. In the event of a major supply disruption, the
Minister of Energy, Commerce, and Industry may implement the emergency procedures and
measures provided by the law, including the release of emergency oil stocks.

In the case ofconstrained or interrupted supply of electricity, TSOC submits to CERA
whenever it is considered necessary an updated action plan for the restoration of the
electrical system after power blackout. The Action Plan includes among other issues the
steps/actions to be taken by the TSOC and the Power Plants themselves, the critical support
staff, alert mechanisms, means of communication and any other possible actions for the
implementation of the Plan. The Action Plan is in force since 2014 and $ianestveral
revisions have been made. It is expected that in 2019 the TSOC will submit to CERA revised
version of the Action Plan. Additionally, in order to improve the quality of supply and taking
into account CEER's recommendations to harmonise Eliggt@ontinuity of Supply (CoS)
indicators, data collection procedures and the methodology to calculate the value of CoS as
well as other major aspects such as voltage quality and commercial quality, CERA is in the
process of taking the decision on prepayisuch indicators with external assistance.
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. If applicable, national objectives with regard to reducing energy import
dependency from third countries, for the purpose of increasing the
resilience of regional and national energy systems;

It is not appicable.

V. National objectives with regard to increasing the flexibility of the national
energy system, in particular by means of deploying domestic energy
sources, demand response and energy storage.

The use of indigenous sources of energy, such asobgbon deposits and RES will
contribute to increasing the flexibility of the national energy system and ensuring the
security of energy supply. The promotion of RES and objectives regarding demand response
and energy storage are included in section 2dn@ 2.4.3, respectively.

Regarding indigenous hydrocarbon deposits offshore Cyprus, the Aphrodite natural gas field
contractor and the Republic of Cyprus are in discussions to finalize and agree on the
Aphrodite Development and Production Plan. Natugak production from the Aphrodite

field is expected to begin in four to five years after the approval of the proposed
Development and Production Plan (DPP) and the issue of the Exploitation License. The
Aphrodite field gas, according to the proposed DRPgading to be transmitted to Egypt,
mainly to Idku LNG Terminal for liquefaction andesgort as well as for the domestic
market. Moreover, in February 2018, the ENI / Total joint venture completed the first
exploratory well "Calypso 1" in Block 6, whigsulted in a gas discovery. The ExxonMobil/
Qatar Petroleum Consortium proceeds with its plans for two exploration wells in Block 10 in
late 2018-early 2019.

2.4. Dimension Internal energy market

2.4.1. Electricity interconnectivity

I. The level of ele ctricity interconnectivity that the Member State aims for in
2030 in consideration of the electricity interconnection target for 2030 of
at least 15%, with a strategy with the level from 2021 onwards defined in
close cooperation with affected Member States , taking into account the
2020 interconnection target of 10% and the following indicators of the
urgency of action:

EuroAsia Interconnector (Project Of Common Interest 3.10.1, 3.10.2, 3.10.3) is considered as
an additional measure. It is a cross bordeemsbnnector between Greek, Cypriot, and Israel
power grids via the world's longest submarine HVDC power. HVDC onshore converter
stations with a total capacity of 2000MW will be located at each connection point. It is also a
priority Electricity Highway tarconnector Project. The Interconnector is an energy highway
bridging Asia and Europe. This Project of Common Interest is also related to:

- Energy Security Dimension as it promotes diversification of routes and ends the energy
isolation of Cyprus.

- Decarbmization Dimension because electricity imports will preferably come from
natural gas or renewable sources which contribute to the reduction of greenhouse
emissions.
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2.4.2.

However, the implementation of the project is subjected to underway discussions between
the European Commission, the Greek and Cypriot authorities. The final decision will be taken
in the near future.

entso®

)
Reliable Sustainable Connected

European network of transmission system operators (Entso-e) analysis that Euroasia Interconnector will contribute to social
and economic welfare between €580m and €1.12 billion in each year.

European network of transmission system operators calculated that expected reduction of CO2 is between 1.3 million tone
to 6.8 million tone each year or between 21% and 110% of total Cyprus emission.

Scenario specific CBA indicators EP2020 Vision 1 Vision 2 Vision 3 Vision 4
B1 SoS (MWh/yr) N/A N/A N/A N/A N/A
B2 SEW (MEuros/yr) 360 40 660 £100 580 +£90 1010 £150 1120 £170
B3 RES integration (GWh/yr) 750 £50 4080 £820 4070 810 3260 650 3010 £600
B4 Losses (GWh/yr) 1250 £125 1100 =110 1100 =110 1225 £122 2050 £205
B4 Losses (Meuros/yr) 54 +5 59 +6 51 5 73 7 137 +14
BS5 CO2 Emissions (kT/year) +100 -5600 +800 -6800 + -2300 £300 -1300 £200

Greece

‘1-
2
NS
4o Cypruss s

Figure2.20.EuroAsia Interconnector CroBorder benefits
Energy transmission infrastructure

Key electricity and gas transmission infrastructure projects, and, where
relevant, modernisation projects, that are necessary for the achievement of
objectives and targets under the five dimensions of the Energy Union
Strategy.

Key electricity transmission infrastructure projects

The FTYNDRncludes the construction of new transmission substations and the upgrading of
existing transmission substations to enhance energy security and improve the efficiency of
the system operations through remote control and system data acquisition. Thictglated
projects in a total of a budget of 139.5 million Euros are listed in thi& NNDP. The financing

of these projects will be done through the national budget of the Transmission System
Owner (the Electricity Authority of Cyprus).

Similarly, 28 projectare included in the -TYNDP regarding the construction of new and the
upgrading of existing transmission lines (Overhead and Underground Cables). The primary
aim of these projects is to increase power transfers between vital energy centres on the
island,as well as increase the fault level capacity of the system, therefore increasing system
security and resilience. The total budget for these projects is 128 million Euros and will be
funded through the national budget of the Transmission System Owner (kbetriEity
Authority of Cyprus).

The ability of the system to manage and control fwitical loads such as Chillers, Storage
Heaters and Water Pumps through tariffs will be upgraded through the replacement of the
existing 66kV with a 132 kV Ripple ContByistem with increased load management and
control functionalities. The new Ripple Control System will aid at reducing peak load during

541/ & LINJdza Q b 9/2030H n H M



resource scarcity or high system marginal cost conditions (e.g. summer peak, winter peak) by
reducing the need to add tehe system a high fuel cost (diesel) generation set. Better
management of noseritical loads will also reduce the cost of purchasing CO2 emission rights
and for maintaining high levels of reserve requirements during peak load conditions. The cost
of this project is estimated at 4.2 million Euros and will be financed through the national
budget of the Transmission System Owner (the Electricity Authority of Cyprus). Completion
date is estimated latest by 2020.

The TTYNDP foresees the installation of 2x75MV132kV Variable Shunt Reactors to
manage increased capacitive reactive power, due to the increasing undergrounding of O/H
HV Lines. Installation of reactors (inductors) is expected to reduce system losses and avoid
over-voltages caused by capacitive ctance. The cost of this project is estimated at 3.1
million Euros and will be financed through the national budget of the Transmission System
Owner (the Electricity Authority of Cyprus). Completion date is estimated end of 2018, early
2019.

Modernization Projects

The commitment of Cyprus to promote the transformation of the traditional vertically and
centrally organised electricity system to an electricity system that will be able to
accommodate nosdispatchable decentralised generation is reflected ire tiA-TYNDP
financial commitment. A budget of ca. 112 million Euros will be dedicated to investing in
modernisation projects up to the year 2027, which is equivalent to an expenditure of 130
Euros per capita. In particular:

1. Installation of Advanced Meterininfrastructure (AMI) and Smart Meters to enable
optimization and control of the distribution system, increase the penetration of
distributed renewable sources, enable aggregation of RES, demand response and
storage, increase direct final customer partiijpn in all market stages (active
customers). The deployment of advanced metering infrastructure (AMI) includes the
roll-out of 400 000 smart meters. The AMI contributes to increased system observability,
load and generation forecasting accuracy, accustem analysis and planning, load
management alternative to ripple control, optimisation of the operation of the
distribution system, supervisory control and data acquisition of PV systems and so forth.
The major functionality of the AMI is the meterim;ta requisition moreover, control
through head end systems (no billing). The total budget of the project is estimated at 75
80 million euros and will be realised in 7 phases, each involving the installation of 57143
smart meters. Each phase ends in Jagustarting from year 2021 (end of phase 1) to
January 2027 (end of year 2027). The financing of this project will be through the
national budget of the distribution system owner.

2. Installation of a Meter Data Management System (MDMS) to facilitate indeperatel
efficient Meter and Customer Information Management. Competitive market operation
and customer participation require the installation of an MDMS system for the central
data management of the Advanced Metering Infrastructure (AMI). The MDMS shall
provide integration with the Meter Data Collection Systems and other utility information
systems (SCADA, GIS) and functionalities such as Data Warehousing and Management,
Meter Operations, Data ValidatieBditingEstimation (VEE). Thighrty (suppliers, MO)
connection to Meter Management through the External Information System (EIS), to
implement the energy market provisions related to the provision of the metering data of
individual customers to their Suppliers as well as the aggregated invoices to theyEnerg
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