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EU energy strategy

2020, 2030, 2050
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EU medium and long term targets R
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Energy Efficiency Interconnection

New governance system + indicators
2050 -80% Greenhouse Gas Emissions
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Current energy system X
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EU energy system today*

e é @ = Domestic

l: i

Power plant Power plant
(coal, oil, nuclear) N (natural gas)

* Poullikkas A., 2009, Introduction to Power &Generation Technologies, ISBN: 978-1-60876-472-3
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Future energy systems opimistc scenario) .. %

*
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EU energy system in 2020-30*

Steam
Hydrogen reformer A

communities |

i
- i
Regional |
hydrogen |

distributiopn
networlk |

Lrasesee

Hypogen plant Power plant

(coal, oil, natural gas) (coal, oil, nuclear, natural gas)
* Poullikkas A., 2009, Infroduction to Power Generation Technologies, ISBN: 978-1-60876-472-3
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EU energy system in 2040-50*

Distributed power generation

Hypogen plant ol 1. Hypogen plant
(coal, nuclear, natural gas) _(coal, nuclear, natural gas)

-
)

* Poullikkas A., 2009, Introduction to Power &eneration Technologies, ISBN: 978-1-60876-472-3
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Cyprus current electricity
and NG systems

Characteristics and solutions to isolation



Existing power generation system }

e Steam turbine units (HFO)
- Dhekelia power station 6x60MWe SfEraseEmw
- Vasilikos power station 3x130MWe [Necpinaiin.c

yyyyyyyyyyyy

* Combined cycles (Diesel) LE™
- Vasilikos power station 2x220MWe

* Gas turbine units (Diesel)
- Moni power station 4x37,5MWe
- Vasilikos power station 1x38MWe

* Internal combustion engines (HFO)
- Dhekelia power station 6x17.5MWe
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Existing power generation e
system (cont.)
* Renewables

- PVs 146MWe
- Wind 157MWe
- Biomass 13MWe

* Total installed capacity:
- Conventional: 1483MWe
- Renewables: 316MWe
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Distribution of RES-E s
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POWER STATIONS AND RENEWABLE ENERGY SOURCES OF CAPACITY BIGGER THAN 20 kWp : S
__KERYNEIA
P \,
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VASILIKOS POWER STATION
868 MW
Legend
: 3 Power Stations of Total Capacity 1478 MW
= 2353 PV of Capacity 20,01 - 50 XWp (Total Cap. 3602 k'Wp)
® 127 PV of Capaaty 50,01 - 99.99 kWp (Total Cap. 11473 KWhp)
@ 117 PV of Capacity 100 - 242.99 kW (Tot=l Cap. 15653 KWp)
§ 3PV of Capacity 250 - 500 kWp (Total Cap. 1253 kWp)
. 21 PV of Capacay > 60C KWp (Total Cap. 350086 kWp)
|| 8 Wind Farms of Total Capacity 157.5 MW
@ 14 Biomass of Total Capacity 9714 kW
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T I S S istes Z3i12019 1:300 500 RENEVIAELE ENERCY SOURCES ‘
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Existing natural gas system -} _
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« Under development !
* For power generation as a start...
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Characteristics of 1solated‘ %,
electricity systems* -

* High fuel costs

~ use of oil derivatives &8
* Economies of scale cannot be adequately

exploited
~ generation units cannot exceed a certain size since the loss of a

unit would mean the loss of a high percentage of the entire

system
* Need to maintain high reserve capacity to ensure

power system reliability
The smaller the electrical system size, the more the expenses will be

* Poullikkas A., 2015, Sustainable Energy Policy for Cyprus, ISBN: 978-9963-7355-6-3
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The S()lllti()ll* : " evomomn soxn

* Increase system flexibility
~ Integrate RES into electricity market
~ use natural gas and RES for power generation

~ promote e-mobility (V2G technology - bidirectional flow of
electricity between the electric car and the grid)

* Establish electricity interconnections

~ with EU internal electricity market (the island of Cyprus is
the only non-interconnected Member State)

* Production of hydrogen (energy carrier)
~ from RES and natural gas

* Poullikkas A., 2016, Fundamentals of Energy Regulation, ISBN: 978-9963-7355-8-7
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Short to medium term

strategy

Large scale integration of RES and

the role of natural gas and storage
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EU electricity market target model N
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Day
Ahead
Market

D-1 As soon as possible On D
12h midday after midday on D-1 At H-1

capacity

i rime
. . =
Auctions of long-term FTRs Flow-based or Cc;:;:;::ous . ;i:::ar:] (f;)r

and/or PTRs with UIOSI via ATC-based pan- e ,f’a Batiosat '%S‘Os

a single platform European price comn&‘u)n
coupling 9
platform or

< implicit
Products exchangeable on auctions

a secondary market

Integration of RES™: LCOE vs Reliability

* Nicolaidis P., Chatzis S., Poullikkas A., 2018, “Renewable energy integration through optimal unit commitment and
electricity storage in weak power networks”, International Journal of Sustainable Energy
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Effect of PV generation on load R
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_* Poullikkas A., 2016, “From the ‘camel curve’ to the ‘duck curve’ on electric systems with increasing solar power”,
Accountancy
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Gas is a pillar of renewable T
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* H.V. Rogers, 2011, The Impact of Import Dependence and Wind Generation on UK Gas Demand and Security of
Supply to 2025, The Oxford Institute For Energy Studies
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*  PuvOmotiki) Arogaocn 02/2018 (KAII 259/2018) «mepi EQappoynis AeGpevTIKOV
Xpovoowrypappatog yio Ty Malikn) Eykatdaotaon Kol Asttovpyio amé Tov AXA
Yrooouig Evpuov Xvetquatov Métpnong (Advanced Metering

Infrastructure)» - eyketdotoon Evavev peTpnTAV 68 6LOVG TOVS KATAVALOTEG
NAEKTPLONOV

*  PuOpotiky Arogaon 02/2019 (KAII 204/2019) «mept Exnovnong
EUTEPLOTATOUEVIS TEYVOOLKOVOULKNG HEAETNG EMAVAGYEOLAGHROV TOV

Yvotnoatos Meta@opdg Kot Xvotipatos Atavopng 2021-2030» - svélakto kan
GRELOPONO NAEKTPIKO cvoTNua Yo peyain ewedoyn AIIE o€ cuvovaopno pe cvotipnato
amodnkevong evépyerag mEpav tov 2020

*  PuvOpetikny Anogaon 03/2019 (KAII 224/2019) «wept Ofomong facikov apy@v
PvOpietikov ITAaiolov AE1ToVpYlaS EYKOTAOTACE®V 0T0ONKEVGNC NAEKTPLONOV
OVAVTI] TOV HETPNTI] GTI JOVOPLKI AYOPA NAEKTPLGUROV - AerTovpyia
EYKATUOTACEOV AT00NKEVGNG NAEKTPLGUOV GTI YOVOPLKY AYOPE NAEKTPLOUOV
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Medium to long term
strategy

The role of interconnections and hydrogen for
SE Mediterranean region

1
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Gas reserves in SE Mediterranean region*
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* A. Belopolsky, et al., 2012, "New and emerging plays in the Eastern Mediterranean”, Petroleum Geoscience
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Wind potential in SE Mediterranean region* i 3
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* The Global Wind A1'Is (https://globalwindatlas)
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Solar potential in SE Mediterranean region* ?
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* Easac & Pihl, Erik. (2011). Concentrating Solar Power: Its potential contribution to a sustainable energy future
22
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Main indigenous energy sourcesin i %
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SE Mediterranean region i

» Natural gas

* Wind potential - % 6

- Solar potential i oo
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Potential role of hydrogen in the energy f:}

tl‘ansition oribionl e
Power Generation

( - S

regulatory authority

Storage and Distribution Application
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wom G
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CO2 Buffer Storage Industrial
Source: EU, 2019
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The Super Smart Grid after 2050* il 3
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(may allow for 100% RES)
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* Poullikkas A., 2013, Sustainable Energy Development for Cyprus, ISBN: 978-9963-7355-3-2
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Next steps

Towards hydrogen economy

26
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Next steps »
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First steps towards the development of sustainable energy strategy

* Horizon up to 2060

* Development of strategic plan:
~ Electrical interconnections
~ Integration of sustainable technologies and storage
~ Pipeline interconnections (or virtual pipelines)

~ Use of hydrogen after 2030
VISION .

From natural gas MISSION ‘
From renewables STRHTEGV

ACTION PLAN -

27

~ Hydrogen production

* Energy exporters to EU
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