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* gsreenhouse gas reduction
— EU: climate neutral by 2050

 sustainable production and
consumption

* competition in electricity and
natural gas markets

* security of supply
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The EU Green Deal and : ?
Fit-for-55
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EU medium and long term targets °.%
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-20 % 20% 20 % 10 %
2020  Greenhouse Renewable Energy Interconnection
Gas Emissions Energy Efficiency
™
> 0 15 %
2030 - 3 /0 Interconnection

Energ¥ Effi®ency

2050 Climate-Neutral

(an economy with net-zero greenhouse gas emissions)
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Fit-for-55 strategy ‘e
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CERA Energy Transition 20
Regulatory Decisions

* Regulatory Decision 01/2017 (KAII 34/2017): A detailed schedule
for the implementation of EU electricity market target model

* Regulatory Decision 02/2018 (KAII 259/2018): The mass
installation of an Advanced Metering Infrastructure including
smartmeters to all electricity consumers

* Regulatory Decision 02/2019 (KAII 204/2019): The establishment
of basic principles of a regulatory framework for the operation of
electricity storage systems in the wholesale electricity market

* Regulatory Decision 03/2019 (KAII 224/2019): The redesign of the
power grid to become smart and bi-directional in order to allow
integration of large quantities of renewable energy sources in
combination with energy storage systems
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RePowerEU plan

phase out dependency on Russian
fossil fuels
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Phase out dependency on Russian fossil fuels

)

REPowertEUlU

PHASE DUT DEPENDENCY
ON RUSSIAN FOSSIL FUELS

* RePower&U Plan, EVU, 2022
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EU energy import dependency .

on Russia (year 2021)

Coal

B= i
Sout
| | 2 ==
Kazakhstan Afrllaz g;her United
2% 0 Kingdom
i+1 1%
Canada
— 300
Colombia

6%

el
Australia
15%

=
United
States
16%

Evepyeiarcés exonlwoeic PAE, 86n AieBvis ExOeon Ocooolovikng

Ocsocarovikn, EAada, 12 Zentepfpiov 2022

Oil

Eoypt ==
1% Angola
1% Others
Brazil
19 B%
| 5 ]
= Mexico
Libya 105
2%
3 ]
Algeria Russia
3% 29%
Azerbaijan
3%
iraq |
5%
L} |
Nigeria

6%

|
Kazakhstan

6%
fed
Unite
Kingdom = Norway
7% ) 8%
Saudi Arabia
B%

pUBIoTIKA apXxi
EVEPYEIOC KUNTpOU
Cyprus energy
regulatory authority

Natural gas
(pipe and LNG)

L] -
Azerbaijan Libya
% Trinidad
il 190 Other LNG
Nigeria 3
a 30} 1%

Qatar
4% 1
) —

Russia
45%
s
Norway
24%
10



Flows from Russian gas in * ‘
2022*
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* Save Gas for Safe Winter, EU, 2022
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* Phase out EU dependency on Russian gas, oil and coal
imports
- accelerating the reduction-of'overall reliance on fossil fuels
- diversifying supplies through the use of LNG
- further developing a hydrogen market for Europe
- speeding up the development of renewables

- completing and improving the interconnection of European
gas and electricity:networks and fully synchronising power
grids-throughout the EU

- “‘monitoring and optimising the functioning of the electricity
market

- Energy savings

* RePower&U Plan, EVU, 2022
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REPowerEU: from goals to ?m
actions

* Independence from Russian fossil fuels by 2027

cyprus energy
regulatory authority

* Increase imports of LNG by 50 bcm

* Increase pipeline natural gas imports by 10 bcm

* Increase biomethane production by 3.5 becm

 EU-wide energy saving to cut gas demand by 14
bcm

* Rooftop solar to reduce gas demand by 2.5 bem

 Heat pumps to reduce gas demand by 1.5 bcm

* Reduce gas demand in the power sector by 20
bcm by deployment of wind and solar
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H2 use by sector in 2030 (Mt H2)

20.0
Increase H,
production and : Ammonia/derivatives imports
16.0 .
imports by 10mt m Blending
by 2030 B Power generation
12.0 W Synthetic fuels
= Blast furnaces
8.0 B Petrochemicals (Ammonia)
W Transport
B Industrial Heat
4.0 B Refineries
®m Bunker fuels
0.0
REPowerkEU Fit for 55
* RePowerEU Plan, EV, 2022
Evepyeiarcés exonlwoeic PAE, 86n AieBvis ExOeon Ocooolovikng 15

Ocsocarovikn, EAada, 12 Zentepfpiov 2022



EVEPYEIOC KUNTpOU

The role of H, in Energy
Transition

Long-term scenarios from carbon

economy to hydrogen economy
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Energy system in 2010 ‘3

CYprus energy
regulatory authority

EU energy system in 2010*

Power plant Powrer plant
(coal, oil, nuclear) - (natural gas)

* Poullikkas A., 2009, Infroduction te Power &Generation Technologies, 1SBN: 978-1-60876-472-3
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Future energy systems cptmistic scenario) *. ¥
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EU energy system in 2020-30*

Steam E
Hydrogen reformer
communities o

Power plant
coal, oil, natural gas) (coal, oil, nuclear, natural gas)
* Poullikkas A., 2009, Infroduction to Power Generation Technologies, ISBMN: 97B-1-60876-472-3
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EU energy system in 2040-50*

Distributed power generation *?.‘:"-.._

Hypogen plant

(coal, nuclear, natural gas) __(coal, nuclear, natural gas)

* Poullikkas A., 2009, Infroduction to Power &eneration Technologies, ISBN: 978-1-60876-472-3
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The Super Smart Grid after 2050* o 5

* x ) .
(may allow for 100% RES) IR,

regulatory authority

* Poullikkas A., 2013, Sustainable Energy Development for Cyprus, ISBN: 978-9963-7355-3-2
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Long term scenarios in Europe : ¥
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Moving from Carbon economy to Hydrogen economy

Value Added
Applications

S Hydrogen/
” Natural Gas
Infrastructure

Electricity

Tl T .

=)\ Hydrogen
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ydrogen
Solar PV Storage/ cb,
Distribution

4
NOILy1g0dS™

d N\ Upgrading
“ow | Oil/
Biomass

Battery

Hydrogen Other Metals
Generation End Use Refining
Concentrated Solar Power e v
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H, production cost*

USD/kg H.

M W & o O =~ o W
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2020 2030 2050

Natural gas wio
CCUS

2020 2030 2050
Natural gas w/ CCUS

2020 2030 2050
Coal wio CCUS

* The Future of Hydrogen, International Energy Agency, 2019
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2020 2030 2050
Coal w/ CCUS

2020 2030 2050
Renewables
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Saudi Arabia $5bn Helios H2 prOJect ,,,,,,,,,,,,,

ccccccccccccccc

* Desert area = Belgium

* 4GW of Wind and PVs

* Production of 650t/day of H,

* Reduce of H, production from SUS$/kg to
1.5US$/kg

* Long-term: Saudi Arabia to become H,
exporter
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National hydrogen strategies

towards 2030-2050
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National Hydrogen Strategies* .}

|
2017 2018 i &
OND JFMAMIJASOND JFMAMIIJIASOND IFMAMIIASOND

* Possible regulation of hydrogen networks, ACER 2021
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EU H, strategy
a1,

7w (6 5 %ﬁ ﬁ_‘ﬂ ] e

2ra Rl

S~
Today - 2024 2025-2030 2030
* Installation of * H, to become part of * Large scale
Electrolysers: at least  the integrated energy integration of green
6GW for green H, system H,
production * Production of green
* Production of green H,: more than 10mt

H,: up to Imt

* A hydrogen strategy for a climate-neutral Europe, EU, 2020
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UK H, roadmap
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Early 2020s (2022-2024)

> Mid-2020s (2025-2027)

Late 2020s (2028-30)

> Mid-2030s onward >

Hydrogen economy ‘archetype’

Production
Increasing scale &

range of production -

—e.g. nuclear,
biomass

&2

4

Production A, Production Production
Small-scale Large-scale Several large-scale
electrolytic. TR Y CCUS-enabled CCUS-enabled
production ﬁsz production in at projects & several
least one location; I large-=cale
electrolytic production lim electrolytic projects
Networks increasing in scale —_—
Direct pipeline,
co-location, Networks Networks
trucked @ Dedicated small-scale Large cluster
(non-pipefine) cluster pipeline m netwerks; large-scale
or ensite use network; expanded storage; integration
trucking & with gas networks F@]
small-scale storage 1
Use " :
Some transport H
(buses, early HGV, Use v
rail & aviation trials); e T, Use
:;;?brﬁizggstramns, transport (HGV, rail & Wide use in |nc'iustry;
. shipping trials) village 1 power generation & g / M| ===z
heat trial i t Pl ,g i ] Hexibility
ﬁ heat trial; blending SNl TRnE RO

(tbe)

Key actions and milestones

e |aunch NZHF early 2022
® Phase 1 CCOUS cluster decision 2021

el

» Finalize low carbon hydrogen standard
2022

# Finalise business model 2022
+ Heat neighbourhood trial 2023

« Value for money case for blending Q3
2022

o Aiming for 1GW production capacity
2025

At least 2 CCUS clusters by 2025
Heat village trial 2025
s Hydrogen heating decision by 2026
¢ Decision on HGVs mid-2020s

{HGVs, shipping; o L:l
heat pilot towin (tbc)
1
ol e

& Ambition for 8GW production capacity
20320

®» 4 CCUS clusters by 2030
+ Potential pilot hydrogen town by 2030
= Ambition for 40GW offshore wind by 2030

MNetworks

Regional or national
networks & large-scale
storage integrated
with CCUS, gas

& electricity networks

Use

Full range of end
users incl. steal;

A

p!
J
pl
J

power syster; ﬁ m
greater shipping & e

aviation; potential
gas grid conversion

il
s (7) BB

>
P2

-
[

I.K [
r

& Sixth Carbon Budget

Supporting policy and activity: what needs to be in place to deliver?

® B P O %

MNetworks Reguiatory Market Grant funding Research &
& storage frameworks frameworks innowvation
infrastructure

&

=)

Sector International Public & Private
development acthvity & CONSUMer investment
markets awarensss

(Jhea )
Industry
development
& deployment
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Additional Slides
Long-term H, strategies for

SE Mediterranean region

Regional cooperation towards hydrogen
economy
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Main indigenous energy sourcesin ¥
SE Mediterranean region
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* Recognition of hydrogen as a key component of the
energy mix for 2030 and up to 2050

* Creation of a long-term national energy strategy
considering hydrogen

* Creation of a legislative framework - allow the
introduction of participants in H, market

* Harmonization of national regulatory framework with
the relevant European Directives

* Targeted measures to kick-start the hydrogen value
chain: production; transport and storage; use in final
consumption
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Target-setting for Cyprus’ tX
transition to hydrogen economy*
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Year

pAIR]) 2040 2050
Greenhouse gases -30%  -75% -100%

Renewable energy sources 30% 75% 100%

Electrical interconnections 50% 65% 80%

Cyprus could set a long-term goal of reducing
greenhouse gas emissions by 100% by 2050 !

* Poullikkas A., 2020, Long-term Sustainable Energy Strategy: Cyprus’ Energy Transition to Hydrogen Economy,

ISBN: 978-9925-7710-0-4
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Energy transition by 2050 - ‘

Cyprus’ energy system:

Integration:

smart and digitised
flexible

decentralised

electrically interconnected
interconnected gas and/or
hydrogen pipelines

hydrogen in all energy sectors
renewable energy sources

storage energy systems
electric mobility

Transition of Cyprus from the current carbon economy
to hydrogen economy by the year 2050
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Development of regional energy ‘
strategy ?

* Horizon up to 2060

* Development of strategic plan for SE Med region:

~ Electrical interconnections

~J

Pipeline interconnections (or virtual pipelines)

~J

Integration of sustainable technologies and storage

~ Use of hydrogen after 2030 ‘JISIONS
~ Hydrogen production ]:5510;\; ‘
- From natural gas STRHTEGH

-  From renewables

ACTION PLAN
* Energy exporters to EU ‘

Evepyeiarcés exonlwoeic PAE, 86n AieBvis ExOeon Ocooolovikng 33
Ocsocarovikn, EAada, 12 Zentepfpiov 2022



