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CY RES Targets per Sector toward 2030
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Priorities S

Harmonization with all related EU — Directives
 RES Directive

» Electricity Directive and Regulation

 R&D Projects

Enhance
system Enable real-time
integration of access to EV
EVs via RES- batteries
signals and information
smart charging

Overall
ambition

Energy

Priorities nicgrtor oSronger W Ensbling

« One Stop shop for RES projects waneport T B [amers o2 high

« Renewable Energy Communities ambition and shovirod | Lt o
gy targets

» Strategic Environmental Impact Assessment
for the Spatial Planning of RES projects

» Updated / enhanced framework for the self
Consumption Scheme

* Energy Storage Roadmap
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measures Electrification:

Energy System
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sustainability
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MECI PARTICIPATION IN R&D PROJECTS

The national funded project “BUS-FUEL-SAVING” , aims to
Integrate innovative green technologies on existing public
transportation buses for achieving 5% - 30% fuel savings. The
IS to

project’s task Increase the existing buses’ engine

efficiency by integrating onto the existing engines an
Innovative, green technology, namely the HHO gas generator.
This technology creates a complete (perfect) burn, ultimately
leading to the reduction of the fuel needed for the same output

power, due to the increase of the engine’s efficiency

EMP@WER
EMPOWER brings together all the key stakeholders of the electric energy
sector in Cyprus with an ambitious goal to develop sustainable and
Intelligent technologies and tools for the electric power system of Cyprus.
EMPOWER aims at improving the effectiveness of the Cypriot Research,
Technological Development, and Innovation through research activities,
technological development, and innovation, focusing on the priority area of
energy. A major goal of EMPOWER is the smart and green evolution of the

Cyprus power system infrastructure, which will result to a great socio-

economic impact for the entire country using Energy Storage.
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SREC aims to identify existing storage & hybridization
technologies, suitable for applications in the Grid and the
demand needs of Cyprus, to examine the applicability of smart
Grid storage at various scales and activity levels, and to
guantify the implications of these technologies at all levels.
Finally aims to set up, at ready-to-built level, two medium scale
suitable to attract

demonstration storage/hybrid plants

iInvestors who will built and operate them.
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The main objective of the project Is to fuse together extensive

Interdisciplinary scientific research in the field of grid integration of
renewable energy sources (RES) and to target the major challenges and
barriers to boost the integration of RES, by covering the whole research and
iInnovation (R&Il) wide spectrum of enabling dynamic, automated and cost-
effective management of smart distribution grids. The aim of the project is to

pave the way for increased penetration of distributed generation (DG)

systems to be integrated and optimally managed at the distribution grid
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SREC (SNAPSHOTS)

Open Access Journal Tl:gmfuﬂs
Journal of Power Technologies XX (X) (2011) X—X .
nsttute of Heat Enginegring

WARSAW UNIVERSITY . .
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Simulation of an 1solated system behavior at high RES
penetration coupled with storage

NPV for after TAX inflows vs WACC in Euro

35.000.000

30.000.000 —

- = =="EQUITY" Euro/MWh 80

25.000.000 Euro/MWh 110 e EUrO/MWhH 140 [
20.000.000
15.000.000
10.000.000
5.000.000
0

0 5 10 15 20 25 30 35

_____________ N Configuration
| files
I l

Data Pre- Model L Visualization &
processing - - - - Interpretation

Figure 2: Methodology
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ENTSO-E, Cyprus TS0
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EUROASIA INTERCONNECTOR )

Treat the interconnection as an energy carrier with the following characteristics:

v Transferred energy to/from Cyprus is imposed by using 1500 Scen2.1s2_OPT : Demand and transfer profile
—— Demand 2030 ———CY -> EL Scen2.1s52 : 204787 MWh /y total
: : §3
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Cyprus Energy Modelling
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Rules and Policies for Heating and Cooling
Networks

Ragort

Paport b Stncterdl Aol Sigpot Sene. SRSS [Earopaan Conmssion)
%0 Minsty of Eneegy, Commendn, Indusiry and Toursst (INECHT)
SASSC201 MRS

VARIOUS STUDIES THAT WILL CONTRIBUTE TO CLIMATE NEUTRALITY

Ricardo
Energy & Environment

- -'1',.“.';. )
—_—

SRS

@@ IRENA

ﬁ;wables and

ELECTRICITY STORAGE

A technology roadmap for REmap 2030

@20 © O

KYMNMPIAKH AHMOKPATIA / TINEYMATIKA AIKAIQMATA 2020

Development of a Heating and Cooling
Strategy at Local Level (Cyprus)
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https://energy.gov.cy/secondary-menu/%CF%84%CE%BF%CE%BC%CE%B5%CE%AF%CF%82-%CF%80%CE%BF%CE%BB%CE%B9%CF%84%CE%B9%CE%BA%CE%AE%CF%82/%CE%B1%CE%BD%CE%B1%CE%BD%CE%B5%CF%8E%CF%83%CE%B9%CE%BC%CE%B5%CF%82-%CF%80%CE%B7%CE%B3%CE%AD%CF%82-%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1%CF%82/%CE%B4%CE%B9%CE%AC%CF%86%CE%BF%CF%81%CE%B5%CF%82-%CF%87%CF%81%CE%AE%CF%83%CE%B9%CE%BC%CE%B5%CF%82-%CE%BC%CE%B5%CE%BB%CE%AD%CF%84%CE%B5%CF%82.html
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Governance mechanisms :

Information
House of Parliament
Council of Ministers

[Decisionon MECP)

Ministerial Committee
(Preparation of Proposal to the Council of Ministers on NECP)
- Minister of Agriculture, Rural Development and Environment {co-chair)
- Minister of Energy, Commerce, Industryand Tourism (co-chair)
- Minister of Finance
- Minister of Transport, Communications and Works

Secretariat of the - Other (afterinvitation by the co-chairs)

Mational
Governance

System:

Ministerial Committee

({Preparation of a Draft Proposal of NECP to the Council of Ministers - Implementation and monitoring -
Suggestions forits revision)

- Permanent Secretary of the Ministry of Agriculture, Rural Development and Environment {co-chair) A d V | SO ry
- Permanent Secretary of the Ministry of Energy, Commerce, Industry and Tourism (co-chair) C .
ommittee

- Permanent Secretary of the Ministry of Finance
- Permanent Secretary of the Ministry of Transport, Communications and Works

- Other (afterinvitation by the co-chairs)

Ce partme nt of
Environme nt

Workine Group5:

Workine Group 1:
isati Energy Effic Energy Securi Internal Enerey Market Research, Innovation
Cecarbonisstion gy = _E'I" Ty ) gY and Competitiveness
- Coordinator - Coordinator - Coordinator ]
-Coordinator
-Members -MNMembers

Workine Group 2: Working Group 3: Working Group4:

Working Groupb:

Renewable Energy TOtaI 13
-Coordinator
-Members

- Coordinator
-Members - MNembers

-Members
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RES DIFFERENCES (PPM & EU REF) )

Difference in GWh peTtagu EU REF & PPM

2050
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®m Biomass mWind Solar mPetroleum products mGas
2020 2025 2030 2035 2040 2045 2050
Storage Pumped
Difference (MW) Storage 0 0 0 -130 -130 -130 -130
Batteries 0 0 390 279 138 420 451
Total 0 149 8 290 321
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STORAGE — CHEMICAL - &
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STORAGE - GRAVITY- MECHANICAL )

Energy Vault is the breakthrough that finally enables us to replace...

Fossil Fuels

with Clean Energy

Reservoir |8 Flow of water to ) ’
generate electricity i .
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Technical Potential (Demand and Supply)

* Optimization per node using Advance
tools (FlexTool or other Dispatch models)

Correlation Map -> Signal to Investors

Double Capacity with minimal Cost

......

| | 4.0m/s
| | 45m/s
=2 5,0m/s

IRENA

Open Source Energy Modelling System
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Financing Tools

 Public buildings,
business , homes,

* Hospitals, Army
camps, Schools

» Water Pumping
Stations, Water
Processing

» Upgrading of Public
Housing Projects
mitigating Energy
Poverty

» Charging Stations

Recovery and Resilience Plan g
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Just Transition Fund | |

 EAC Generation
(part. Dhekelia Plant)

 Desalination

e Cement Industries,
pottery, glass
Pharmaceutical

iIndustry

* Synergies with
Natural gas (e.g

Cooling )

2B - Energy Conservation
T S and Building Energy
20 Upgrading for

] Households

[==] ° Energy Conservation
all O and Building Energy
o= Upgrading for

—R4d Businesses

D * Research Projects
éI:J for Hydrogen In

Transport and
Storage Sector

e Solar Thermal
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Ongoing Support Schemes (Net-Metering)

)

Generation and Consumption Tool Avallable for

m= excess energy optimizing the size of
= energy consumed PV Sy St em

mm purchased from grid

Grid Connected Solar System

kW

Menu

BV . | General Settings  Incentive Scheme | Load Profle | Energy Efficency Measures | PV generator | Storage  Results Plots | Summary
S— ele Ctrl CIty con s u m ptl o n Simulation started at 01:19:17 of 28/03/2021 and finished at 01:19:17 of 28/03/2021. Elapsed time: 0.3 seconds General seutings
PV and Storage size Financial Analysis  Synthetic technical resuits e
= PV size (OPTIMAL): 4.93 kW NPV: 13285€ Energy imported from grid: 5794 kWhiyear prediiosdia 2R
solar power produced 5356 @) B ot romar T R

Total system cost (PV+Inverter): 5867.9€ PBT. 5 years Self consumed energy: 2966 kWhiyear
Optimal configuration

Without Net Metering o € 3 € & & 9 49 125Q%1s {r18 & 21 € o hour 4 _—

m Lost ( Dowkedcompistersport | e | Run
Consumed = = = -
_ poneumec Net Metering Allows Electricity Consumption When Needed
kW
B Produced
Il Demand

mm  energy from grid
. energy consumed
mm net metering

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov  Dec

With Net Metering

== electricity consumption
=== SoOlar power produced

= From grid

Consumed

m Net
Metering

e Produced

I Demand g s
o € 3 € & & 9 iQF 12315 Q: 18 K 21 € o hour

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
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https://commons.wikimedia.org/wiki/File:Annual_Net_Metering.png
https://creativecommons.org/licenses/by-sa/3.0/

Ongoing Support Schemes (Net-Billing)

)

How Solar Net Billing Works
9 % Real Time 5

convert solar /£ e Excess energy
goes back to the

energy into
electricity I A bi-directional meter electrical grid
measures energy used

9 and excess energy

produced '
)
An inverter -\O i
o0

converts this | @ \4

electricity for *
Energz used in

SRR

use in your home,
business or farm

your home from the-
electrical grid
&

m 7 "

7 22117

ﬁ =1l

7 29127 /]
Solar power is generated |IIIIH|IIIIII i
L 1) remotely at a local community -

solar farm. % Allocated
Value $

The electricity is used
in your home, business
or farm

SRR
SRR
SRR

Solar production data goes
to the developer with the

CO M M U N ITY Ji[f;\/fhigecizigrrnoeciuction issued

SOLAR (&)
—

Your Bill $
Credits $
Solar power is transferred okl g

through the local power grid.

X3

)

D
DA
D
b

\ R
<X
7B

4/‘ - y -
v' The utility applies credit

to the customer’s bill.

TITANS
ENERGY
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Two . NET BILLING

Net Electricity
DG System Export Meter?

” N

§ Netting Frequency
. Instantaneous

Net Electricity

Consumption
Meter’

- ‘¢‘~---~s-s g\‘—§-§-§-§-s-‘ -i\-‘-s~§

e

.
- ----o--’.’-- -
7

v B -,¢."(»-A-A-A-A-A-A-A- -‘..,--A-A-A-A-.-A- -

Utility Grid

4— Grid electricity
Gross DG production
4~~~ Net DG exports
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'Measures instantaneous net
electricity consumption.

‘Measures instantaneous net
DG exports.




Support Scheme to Energy Storage Options @

Storage Support Net- Storage
System In Billing Systems to
front of the scheme with support
Meter at the Storage forecasting

level of systems and Generation
Medium or Increase the for existing or
High Voltage new RES
Transmission , Projects
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SUPPORT SCHEMES @

In order to accommodate future needs, the Danish .
Government has established a fund supporting development Public Support
and demonstration projects on energy storage. The fund’s
size is 128 million DKK and it was in December 2019 granted » Different from Country to Country
to two Power-to-Xprojects

Finland: The Energy Aid government investment programme Permitting

provides co-financing for projects that (among others)
promote the transition towards a low-carbon energy system. » Similar with RES procedure
Storage is eligible if they involve investments in renewable

energy production or energy efficiency. Energy-storage- Energy Markets and Capacity Mechanisms,
related costs of a project may not exceed 50% of total costs. Ancillary Services. Grid

Germany Electricity used for power-to-gas Is
exempted from charges and levies if hydrogen is
transformed directly into electricity again.

Taxes & Levies

Barriers

\:. ..'o
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Thank you for your

Attention
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overnment Budget

Corporate Actors

83% of total
investment

Govermnment Actors

IPublic support!

47
44 -

Concessional Loans

Public Financial
Institutions

!'Aujc‘.t,l—\_c Vel iviaikel-

Rate Debt

Balance Sheet
Financing
(Debt)

Balance Sheet
Financing
(Equity)

s, the compensation payments from the gov budget to suppliers of RE electricity under the feed-in tariff, etc.

ncy of buildings. The incremental figures are STARRED IN BRACKET.
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TOTAL INERTIA RESPONSE

Inertia online (MWs)

Duration curves

ZZZZZZZ
AAAAAAA

Scenario A2-2030 (low fuel price)
Scenario A1-2030 (high RES)

e year (%)




DYNAMIC ANALYSIS
LOSS OF LARGEST INFEED

22/04/2020 21:00, Scenario A2.
Total Load: 510,5MW. Loss of 88.1MW (17,2%)
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